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Co-morbidity of migraine and Ménière’s disease –
is allergy the link?

PURUSHOTHAM SEN, FRCS, CHRISTOS GEORGALAS, MRCS, DLO, MICHAEL PAPESCH, FRACS

Abstract
This study determined the prevalence of migraine and allergy in patients with Ménière’s disease (MD)
compared with age- and sex-matched controls.We tested the hypothesis that if migraine and MD is linked
by allergy, then allergy should be more prevalent in patients with MD and migraine compared with MD
patients without migraine.

A web-based questionnaire was used to recruit patients with MD (n = 108) while the control group
consisted of patients attending the ENT clinic for other problems (n = 100).

The prevalence of migraine and allergy was significantly higher in patients with MD compared with
age- and sex-matched controls (p ≥ 0.005). In addition, the prevalence of allergy was significantly higher
in patients who had both MD and migraine (30/42) than MD alone (26/66, p = 0.002). However, there was
no link with any specific allergy types.

This study suggests that migraine and MD may be linked by an immunological determinant.
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Introduction
Ménière’s disease (MD) is a clinical diagnosis based
on the presence of the classic triad of episodic
tinnitus, episodic vertigo and permanent hearing
loss. In his original description of the syndrome,
Prosper Ménière suggested an association of
migraine and MD.1 Since then, many authors have
noted paroxysmal headache as an independent
symptom that can occur in patients with MD.2–4
Studies investigating the prevalence of migraine in
MD have shown conflicting results.5–7 However, a
recent well-designed prospective trial based on strict
diagnostic criteria has clearly established an
increased lifetime prevalence of migraine in MD.8
The association between MD and migraine has led
many investigators to suggest that the two diseases
may share a common pathway or that they may be
part of the same disease process.9–12 In this study,
we determined the prevalence of migraine in MD
compared with an age- and sex-matched control. We
then investigated whether the history of allergy is
more common in patients who suffer from both MD
and migraine than MD patients with no migraine.

Hypothesis
If migraine and MD have a common immunological
link, the history of allergy may be more prevalent in

patients who suffer from both MD and migraine
than MD without migraine.

Materials and methods
A web-based questionnaire was designed to recruit
patients with MD (see Appendix).The questionnaire
was posted at many MD support websites. In
addition, the organizers of some support groups
placed this questionnaire in their regularly
subscribed MD magazines. Patients then posted or
emailed the completed forms to us. Patients were
free to participate by completing the questionnaire.
Institutional ethics committee approval was
obtained.

As the control group, we interviewed age- and sex-
matched patients who attended the ENT clinic on
randomly selected days to assess prevalence of
migraine and allergy in the non-MD population.Age
was matched in blocks of five. Migraine was defined
as a self-reported history of migraine. History of
allergy included inhaled as well as food allergy.

Analysis
Data were entered into a computer database
(Microsoft Access). Statistical analysis was
performed with a statistical package (SPSS 9.0).
Analysis of variance or t-tests were done where
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appropriate. The criterion for statistical significance
was taken as p ≤ 0.05 in two-tailed comparisons.

Results
A total of 120 patients replied to the website-based
MD questionnaire. Twelve of the replies had to be
discarded due to unclear data. One hundred non-
MD ENT patients were recruited as controls.

Age and sex distribution
Both groups were age-and sex-matched. Age was
matched in blocks of five. There was no significant
difference between the two groups in respect of
gender or age (Table I).

Prevalence of migraine in MD
The prevalence of migraine was significantly higher
in the MD group (42/108 or 39 per cent) compared
with the age- and sex-matched control group (18/100
or 18 per cent) p = 0.001 (Pearson’s chi-square test).
The odds ratio was 2.89 (95 per cent confidence
interval [95 per cent CI] 1.52–5.49) (Figure 1).

Prevalence of allergy in MD
The prevalence of allergy was also higher in the MD
group (56/108 or 51.9 per cent) compared with the
age- and sex-matched controls (23 per cent) (Figure
2). The odds ratio was 3.60 (95per cent CI 1.98–6.56)
p < 0.001 chi-square). Food allergy was present in
29/108 (26.9 per cent) MD patients while inhalation
allergy was present in 27/108 (25 per cent).

Association between migraine and allergy
On subgroup analysis of the MD group, we found

that history of allergy was significantly more
prevalent in MD patients with migraine than MD
without migraine.

In the MD group, 71 per cent of migraine sufferers
gave a positive history of allergy, versus 39 per cent
of non-migraine sufferers. Thus in patients with MD,
it was almost twice more likely for a migraine
sufferer to have a history of allergy than for a non-
migraine sufferer (Figures 3 and 4). The odds ratio
was 3.84 (95 per cent CI 1.67–8.83). The difference
was highly significant (p = 0.001).

Interestingly, this link between allergy and
migraine disappeared completely in the control
group, where the presence of migraine did not
predict a positive history of allergy (22.2 per cent of
control patients with migraine had allergy and 23.2
per cent of non-migraine control patients had
allergy) (odds ratio 0.94, 95 per cent CI 0.27–3.22, p
= 0.93).

We also compared the co-existence of allergy and
migraine in the MD group compared with the
combination in the control group. Only four out of
100 in the control group had the combination, versus
30 out of 108 in the MD group – the difference being
highly significant (p < 0.001, Fisher’s exact test). The
combination was more than nine times more
prevalent in the MD group compared with the
control group (odds ratio 9.23, 95 per cent CI
3.11–27.32).

Discussion
In our study we used a web-based questionnaire to
recruit patients with MD. Web-based questionnaires
form an important tool for research into topics such
as MD where recruitment from a single institution is
insufficient. Results obtained from web-based
questionnaires are comparable with results obtained
from standard ‘paper and pencil’ format surveys.13

The web-based MD support groups are very well
developed and organized and formed an invaluable
source for the recruitment of our patients.14 We have
assumed that all patients who seek support or are
enrolled with MD support groups suffer from MD.

Our study shows a significantly higher prevalence
of migraine in MD compared with non-MD
otolaryngology patients (39 per cent vs 18 per cent).
Our result is similar to a recent institution-based
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TABLE I
AGE AND SEX DISTRIBUTION

Ménière’s Control
disease
(n = 108) (n = 100) P VALUE

Age (mean, SD) (51, 13.95) (49.7, 13.41) 0.478
Sex
(male/female) 30/78 26/74 0.773

FIG. 1
Prevalence of migraine (odds ratio 2.89 [95 per cent CI:

1.52–5.49] p = 0.001).

FIG. 2
Prevalence of allergy (odds ratio 3.60 [95% CI: 1.98–6.56]

p < 0.001).
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prospective study (56 per cent vs 25 per cent).8

Twelve replies were discarded due to insufficient
data. Even if they were all non-migraine sufferers,
the prevalence of migraine would still be higher in
the MD group compared with controls (42/120 vs
18/100, p = 0.03). It could be argued that we
depended on self-reported migraine rather than on
clinical diagnosis of migraine according to the
International Headache Society criteria for the
diagnosis of migraine.15 However, our control
population showed a prevalence rate of 18 per cent
which is similar to the reported prevalence of
migraine in population-based studies (11–18 per
cent).16–19 Therefore, we believe that the diagnosis of
migraine was rather safe in both our control and our
study patients.

A similarly increased prevalence of allergy of 52
per cent was found in our patients, compared with 23
per cent in the control group. Allergy is the most
common immunological disorder in the general
population with a prevalence of up to 20 per cent.20

Co-morbidity of migraine and MD with atopic
diseases is an important argument for a suspected
common immune system dysfunction. Both migraine
and MD appear in paroxysmal and recurrent fashion
and a hypersensitive response could fit well with
both. Based on these similarities it is understandable
that both these diseases are linked to a
hypersensitive immune system.

Gel and Coombs have initially identified four
types of hypersensitivity reactions: type I (IgE
mediated), II (humoral mediated), III (immune
complex mediated) and IV (cell mediated). The
antigens provoke different types of immunological
reactions depending on its subtype.

Inhalant antigens largely cause type I
hypersensitivity reaction mediated by IgE. It causes
mast cell degranulation and release of mediators
such as histamine that result in increased vascular
permeability. Researchers have failed to find
significant raised serum IgE levels in MD patients
compared with controls.21,22 However, 11.9 per cent
with MD had raised IgE levels suggesting that in
these patients, type I type allergy may play a role in

initiation of the symptom complex.22 Most of the
clinical studies measuring total IgE levels in serum of
migraine patients also correlated this with co-morbid
atopy.23–26 It may be that in atopic patients, increased
IgE serum levels could be associated with the
precipitation of both migraine and MD.

There is substantial evidence that histamine may
be associated with migraine.27–29 Histamine is a
potent vasoactive compound and it may be a
candidate mediator for vascular changes observed
during migraine and MD. Antihistamines have been
used as a treatment for MD.30 As with all other
treatment tried for MD, therapeutic efficacy of
antihistamines also lies within the non-specific
response bracket of 60–80 per cent.31

A type II reaction occurs when an
immunoglobulin is directed against a cell constituent
that acts as the antigen with subsequent complement
activation. Yoo and colleagues have suggested
autoimmunity to type II collagen may be of
significance in MD.32 However there is no evidence
for a major role of type II hypersensitivity reactions
in migraine.33

Type III hypersensitivity is characterized by
expression of large amounts of circulating immune
complexes (CIC) formed in response to circulating
antigens. Several investigators have noted an
association of CIC and MD34–36 and it was noted that
bilateral disease was more strongly associated with
raised CIC compared with unilateral MD. In the
inner ear the potential sites for CIC deposition
include the stria vascularis and the endolymphatic
sac and its surrounding capillaries. This is supported
by the evidence of IgG deposits in the subepithelial
area of the endolymphatic sac in patients with
MD.37,38

Ménière’s disease and migraine has not been
associated directly with a type IV reaction but in
migraine an aberrant cell mediated immunity has
been reported in an earlier study.39

Food allergy can initiate all four types of
hypersensitivity reactions. There are two types of
food allergies: cyclic and fixed. Cyclic food allergy is
more common and occurs several hours after
ingesting the offending food. Fixed food allergy is
rare and is often a type I IgE mediated reaction.
Reports of clinical improvement to food elimination
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FIG. 3
Allergy in Ménière’s disease +/- migraine (mig) vs control

(odds ratio 3.84 [95 per cent CI: 1.67–8.83] p = 0.001).

FIG. 4
Co-morbidity of allergy and migraine in the two groups (odds

ratio 9.23 [95 per cent CI: 3.11–27.32] p < 0.001).
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diet in MD suggest an immuno-modulatory response
of food allergens.40–43 Similarly, 25 per cent of
migraine sufferers report that their headache can be
initiated by food.44 However, the exact mechanism
by which migraine and MD are linked to food allergy
remains unclear.

Ménière’s disease, migraine and allergy appear in a
paroxysmal and recurrent fashion. Vascular changes
play a role in all of these conditions: vasoconstriction
followed by vasodilation of meningeal vessels,
associated with plasma protein extravasation is
implicated in the pathogenesis of migraine.45 In MD,
endolymphatic hydrops is associated with changes in
the microvasculature of the cochlea including small
ruptures of the membranous labyrinth.46,47 Allergy,
either through IgE (type I) or immunocomplexes
(type III) is associated with vasodilation, the
secretion of vasoactive peptides and extravasation
with localized tissue oedema. It could account for
these changes and serve as the common pathway for
both migraine and MD.

Our study confirmed a much higher than expected
association of allergy and migraine in MD sufferers.
Although it does not prove a common
pathophysiology or even a direct link, it provides an
impetus for further study of this association.

It is possible that MD sufferers are a
heterogeneous group, with different mechanisms
leading to similar end-organ damage and clinical
manifestations. Although the majority of patients
with MD do not suffer from the combination of
allergy and migraine, almost one in three presents
with both, versus less than 4 per cent sharing the
combination in the control group. Allergy is almost
ubiquitous in MD patients with migraine and may
well identify a highly distinct subgroup of patients. It
would be interesting to note whether the common
characteristics of these patients render them
susceptible to similar interventions.

Conclusion
This study provides evidence of a link between
migraine and MD.The higher prevalence of history of
allergy in MD patients with migraine could suggest
an immunological link between the two diseases. It is
likely that both migraine and MD may have a
multifactorial aetiology and that allergy may be a
common triggering event that initiates various
aspects of the symptom complex in predisposed
individuals.

• Migraine and allergy are more prevalent in
patients with Ménière’s disease than age- and
sex-matched controls

• Allergy is significantly more prevalent in
patients with Ménière’s disease and migraine
than patients with Ménière’s disease only

• This study suggests a possible immunological
link between Ménière’s disease and migraine
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