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e Association between allergic rhinitis and migraine
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Background: Migraine and allergic rhinitis (AR) are two common causes of headache and facial pain that inflammatory mediators 
with vasoactive function play important roles in both of them. The aim of this research was to determine the prevalence of migraine 
in AR patients. Materials and Methods: In a cross-sectional comparative study performed from June to December 2010 in patients 
with AR sign and symptoms referred to ear, nose, throat (ENT) clinic of a university hospital in Iran-Rasht, 46 patients with positive 
skin prick test were compared with 60 subject without AR signs and symptoms and with negative skin test. In both the groups, 
history of migraine according to IHS (International Headache Society ) criteria were investigated. Analysis of data was performed by 
chi-sqaure and Fisher exact test by using SPSS16. Odds ratio were estimated for determining the chance of migraine in AR. Results: 
In case group (14 male, 37 female; mean age: 31.17 ± 8.31 years) and control group (23 male, 37 female; mean age: 37.58 ± 12.63 
years), the prevalence of migraine was 37% and 5%, respectively. The differences in prevalence of migraine and migraine without 
aura between cases and controls were significant (P = 0.001). The chance of migraine in AR was 8.227 folds (95% CI: 2.38-28.42). In 
subjects older than 40 years old, the difference of prevalence of migraine was significant, contrary to subjects younger than 30 years 
old and between 30 and 39 years old. Conclusions: There is a correlation between migraine especially without aura and AR and this 
correlation is more powerful with increasing age.
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refer to ENT clinics and majority of patients referred to 
Allergy clinics.[4] AR has been observed in 10%–30% of 
adults and up to 40% of pediatric population of United 
States.[2,5] In a study conducted in 2005 by use of standard 
questionnaire for AR, the prevalence of this disease was 
14.3% in 6-7 years old and 28.2% in 12-13 years old children 
of Guilan province of Iran.[6]

In daily practice, we often encounter with patients 
who suffer from headaches assumed to have paranasal 
sinuses origin because of promotion with temperature 
changes, bilateral location, exposure to allergens, 
and their incidence in frontal regions[7]; but in further 
investigations, a noticeable proportion of self-diagnosed 
and doctor-diagnosed sinus headaches meet the 
International Headache Society (IHS) criteria for 
migraines, and those migraines misdiagnosed as sinus 
headaches respond to sumatriptan better than placebo.[8]

Obviously, many inflammatory mediators with 
vasoactive functions participate in these diseases, and 
it seems that there are some pathphysiologic similarities 
between these two common conditions.

Many studies have paid to the relationship between 
these two diseases from different perspectives, including 
statistical witnesses, clinical similarities, similar 
mechanisms and mediators, and response to similar 
treatments.[9-16]

INTRODUCTION

Ear, nose, throat (ENT) and allergy - immunology 
specialists frequently encounter with diagnosis of 
migraine headache in their patients. According to the 
high prevalence of migraine and allergic rhinitis (AR) in 
populations, [1,2] it is obvious that a noticeable proportion 
of the patients suffer from both conditions. But, is there 
any relationship between these two conditions?

Migraine is the second most common type of primary 
headaches that affects 18% of females and 6% of males 
(totally 12% of general population).[1,2] Migraine is 
accompanied with a mixture of neurologic, gastrointestinal, 
and autonomic signs and symptoms[3] and because of lack 
of any standard biologic marker for diagnosis of migraine, 
its diagnosis is based on clinical characteristics of the 
attacks.[1] On the other hand, allergic diseases in the upper 
aerodigestive tract are common, and allergy is the primary 
or secondary cause of complaints in 50% of patients who 
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In this study, we aimed to determine the prevalence of 
migraine, with and without aura, in AR patients compare 
with subjects without this.

MATERIALS AND METHODS

After approving the proposal of the research in research 
office and ethical committee of Guilan University of Medical 
Sciences (research project no. 1443), a comparative, cross-
sectional study was performed in a referral- university 
hospital. With a significance level of 5%, the test power of 
80%, and clinically difference equal to 30% (P1 = 34%, P2 = 
4%), the sample size was determined to be 46 cases and 46 
control subjects.

From the patients referred to the ENT clinic of 
Amiralmomenin Hospital in Iran-Rasht with and without 
clinical symptoms and signs of AR, we took written 
informed consents to do skin prick test (SPT) in a standard 
safe setting. Inclusion criteria for cases group were: 
positive skin test, at least one positive allergic symptom 
(nasal congestion, rhinorrhea, sneezing, snoring or mouth 
breathing, throat drainage, and itchy/watery eyes), and 
one aspect of the physical examination consistent with 
AR (allergic shiners, nasal crease, pale or boggy turbinate, 
mucous discharge in the nasal passage or postnasal area, 
or hypertrophy of posterior nasopharyngeal/oropharyngeal 
wall lymphoid tissues).[1,2,17] Those cases under 15 years old, 
pregnant cases, immunodeficient patients, and cases with 
known skin diseases such as psoriasis or lichen planus were 
not included in the study. Occurrence of dermographism 
was exclusion criteria. The subjects must discontinue 
medications such as steroids, antihistaminic medications, 
and tricyclic antidepressants for a defined period before 
entering the study. None of cases and controls was referred 
specifically for work-up of headache in ENT clinic.

The SPT was done by use of standard criteria and manufacturer 
recommendations (Allergopharma, Reinbek, Germany) in 
emergency ward of the hospital by an expert immunologist 
(RJS) who was blinded about clinical condition of the subjects. 
In this after cleaning the forearm of the subjects, one drop 
from the commercial solution of eight common mixtures of 
allergens including Grasses, Trees I, Trees II, Weed, D. farinae, 
D. Pteronysinus, Cladosporium, Cat and Dog epithelia (totally 
23 allergens along with positive and negative controls – i.e., 
histamine and distinct water, respectively) were put on the 
skin of forearm, separately. Then the skin was pricked through 
the drops by use of a sterile lancet for entering a little of the 
allergens into the epidermis of the skin. The responses were 
measured 15 min later and dermal reaction above 3 mm was 
assumed as positive response according to the manufacturer 
guidelines. Those subjects who did not react to histamine 
drop, were assumed as “anergic” subjects, and those subjects 

who reacted positively to distinct water drop, were assumed 
as “dermographism” and both of these two situations were 
of exclusion criteria of the study. Those subjects who had 
clinical symptoms and signs of AR and positive SPT were 
grouped as cases, and those who had not clinical symptoms 
and signs of AR with negative SPT were enrolled in control 
group. A neurologist (AS) who was blinded for clinic and SPT 
results of the subjects, visited the subjects of two groups and 
investigated the symptoms and signs of migraine (with and 
without aura) in them according to IHS criteria.[18] Finally, 
the data were analyzed by chi-square and Fischer exact test 
in SPSS version 16 and the prevalence of migraine in case and 
control groups was determined. The odd ratio was estimated 
for determining the chance of migraine and its subtypes in AR.

RESULTS

From more than 80 subjects with clinical signs and 
symptoms of AR, 47 subjects had positive skin test, and from 
65 persons without history or symptoms and signs of AR, 
62 persons had negative skin test. One case from the first 
group and 2 subjects from the second group were excluded 
from the study because of occurrence of dermographism.

Finally, a total of 46 and 60 persons were enrolled in case 
group and control group, respectively.

The former consisted of 14 (30.4%) men and 32 (69.6%) 
women and the latter 23 (38.3%) men and 37 (61.7%) women 
(P = 0.419). The mean ( ± SD) of ages in cases was 31.17 ± 
8.31 years (18–47 years old) and of controls was 37.58 ± 12.63 
years (20-65 years old).

In case group, a total of 17 cases (37%) of the patients 
fulfilled the criteria of migraine (13 cases without aura and 
4 cases with aura) but in control group, only 3 subjects 
(5%) had the criteria of migraine (2 without and 1 with 
aura). According to chi-square test, the statistical difference 
between these two groups was significant in the prevalence 
of migraine as a whole, and migraine without aura (P < 0.001 
in both conditions), but Fisher’s exact test did not show 
significant difference in frequency of migraine with aura (P = 
0.164) [Tables 1 and 2]. Odd ratio for involving by migraine 
without aura in a population with AR was 11.42 (95% CI: 
2.43-53.76) and for migraine with aura was 5.619 (0.61-52.09).

The data were analyzed in male and female groups 
separately, and the results were similar to the whole subjects 
[Table 3]. Also analysis of data was done in separate age 
groups (i.e., age below 30, 30-39 years old, and above 40 
years old). Especially, in group above 40 years old, the 
difference of migraine frequency in cases and controls was 
significant (P < 0.001) [Table 4].
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For omitting the effects of age and sex parameters, the 
Mantel-Haenszel common odd ratio and P value for the 
occurrence of migraine in AR were estimated (OR: 8.227, 
95% CI: 2.381–28.424, P = 0.001).

DISCUSSION

In our study, 46 patients were in AR group and 60 subjects 
were included in control group. In the AR group 76 patients 
(79%) and in the non-AR group 57 persons (77%) were 
female. A total of 37% of the cases and 5% of the controls 
were affected by migraine (P = 0.001). The majority of 
migraines were without aura, and the incidence of migraine 
without aura between the cases and controls was different 
significantly (P < 0.05). The results of analysis in male 
and female groups were similar to the whole subjects, 
but considering the age, only among patients older than 
40 years the difference of migraine prevalence was 
statistically significant. By omitting the effects of age and 
sex parameters the chance of migraine in allergic group was 
8.227 folds (95% CI: 2.381–28.424, P = 0.001).

Migraine and AR have many clinical similarities. It was 
seen that among patients with sinus headache referred 

to otolaryngology clinics, up to 75% may have histories 
compatible with the migraine criterion.[13] Even in a tertiary 
care rhinology setting, Perry et al. found that radiography-
normal and endoscopy-normal headache patients had a 58% 
incidence of migraine.[14] Similarly, Eross et al. reported a 
series of 100 consecutive self-diagnosed “sinus headache” 
patients and found that 86% were diagnosed as migraine 
or probable migraine using IHS criteria, and only 3% 
were found to have rhinosinusitis-attributable headaches. 
They also found that many migraine or probable migraine 
patients reported “headache triggers” such as weather 
changes, seasonal variation, and exposure to allergens.[7]

The reasons for this correlation may be pathophysiological 
resemblance between these disorders. Different studies 
introduced immunologic mediators such as IgE 
(immunoglobulin E), histamine, tumor necrosis factor-α 
(TNF-α), calcitonin gene related peptide (CGRP), vasoactive 

Table 1: Comparing the prevalence of migraine without 
aura in patients with allergic rhinitis and nonallergic 
group
Group Migraine w/o aura Total

Yes No
Allergic rhinitis n 13 33 46

% 28.3 71.7 100.0
Control n 2 58 60

% 3.3 96.7 100.0
Total n 15 91 106

% 14.2 85.8 100.0
P < 0.001- OR = 11.424 (95%CI: 2.428–53.76)

Table 2: Comparing the prevalence of migraine with aura 
in patients with allergic rhinitis and nonallergic group
Group Migraine with aura Total

Yes No
Allergic rhinitis n 4 42 46

% 8.7 91.3 100.0
Control n 1 59 60

% 1.7 98.3 100.0
Total n 5 101 106

% 4.7 95.3 100.0
P < 0.164 (Fisher exact test) – OR = 5.619 (95%CI: 0.606–52087)

Table 3: Comparing the prevalence of migraine in 
patients with allergic rhinitis and nonallergic group 
according to sex
Sex Group Migraine Total

Yes No
Male1 Allergic rhinitis n 5 9 14

% 35.7 64.3 100.0
Control n 0 23 23

% 0 100.0 100.0
Total n 5 32 37

% 13.5 86.5 100.0
Female2 Allergic rhinitis n 12 20 32

% 37.5 62.5 100.0
Control n 3 34 37

% 8.1 91.9 100.0
Total n 15 54 69

% 21.7 78.3 100.0
P1 = 0.005, P2 = 0.003

Table 4: Comparing the prevalence of migraine in 
patients with allergic rhinitis and nonallergic group 
according to age
Age Group Migraine Total

Yes No
<30 years1 Allergic rhinitis n 7 15 22

% 31.8 68.2 100.0
Control n 1 17 18

% 5.6 94.4 100.0
Total n 8 32 40

% 20.0 80.0 100.0
30–39 years2 Allergic rhinitis n 5 8 13

% 38.5 61.5 100.0
Control n 2 15 17

% 11.8 88.2 100.0
Total n 7 23 30

% 23.3 76.7 100.0
>39 years3 Allergic rhinitis n 5 6 11

% 45.5 54.5 100.0
Control n 0 25 25

% .0 100.0 100.0
Total n 5 31 36

% 13.9 86.1 100.0
P2 = 0.086, OR = 4.68, 95% CI: 0.736–29.83. P3 = 0.001, OR = 0.54, 95% 
CI: 0.31–0.93. P1 = 0.040, OR = 7.93, 95% CI: 0.87–72.12
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intestinal peptide (VIP), D2 and F2 prostaglandins, 
interleukin–1 (IL-1), tryptase, and also activation of mast cells 
and secondary release of nitric oxide in both conditions.[2,17,19-23]

In a comparative study that was performed by Ku and 
colleagues in cases older than 4 years, in AR group, 
26 patients (34%) had headaches that met the IHS criteria 
for migraines, whereas only 2 patients (4%) in the non-AR 
group had headaches that met the criteria. Fisher’s exact 
test showed P <0.0001, the odds ratio was calculated and 
found to be 14.39 (95%CI: 3.23-63.34). However, the wide 
confidence interval indicates that the estimation has low 
precision. This may be due to the relatively small number of 
patients in the study. They also performed a parallel study 
in all of the patients in the pediatric and internal medicine 
clinics without skin testing.[17]

Jackson and Dial have reported that 49 of 100 patients 
referred to their otolaryngology office for sinus headache 
had previously unrecognized migraine. Among them, only 
13% had migraine alone, 19% (of the patients with migraine) 
had AR as well, 11% had sinusitis, and 6% had both AR 
and sinusitis.[24]

Migraine attacks may have secondary nasal parasympathetic 
signs. Cady and Schreiber reported objective endoscopic 
evidence of nasal congestion and rhinorrhea during 
migraine attack.[25]

In one study that was performed in Iran in 2009, among 
104 patients who have sinus headaches, either self-ascribed 
or physician diagnosed, 72 patients (69.2%) did not have 
any positive sino-nasal findings in the nasal endoscopy 
and the computed tomography scanning. The response 
rate to the treatment with sodium valproate for 3 months 
in these patients was as follows: significant improvement 
in 44 patients (61.1%), partial response (9.7%), no response 
(15.3%), and 10 patients (13.9%) withdrew or failed to follow-
up. According to Wilcoxon test, the patients’ response rate to 
sodium valproate was statistically significant (P = 0.001).[26]

In another study that was performed by Vincent et al. in 
2010, they investigated the prevalence of migraine headache 
in AR patients (but not compared with a control group) and 
also investigated the relation between the severity of allergy/
atopy with severity and frequency of migraine and the 
effect of immunotherapy on these parameters. Patients were 
categorized into high (more than 45% positive allergy tests) 
and low (less than 45% positive allergy tests) atopic groups 
based on the number of allergy tests that were positive for the 
frequency and disability analyses. Their study suggested that 
the association of allergy with migraine headaches depended 
upon age, degree of allergic sensitization, administration of 
immunotherapy, and the type of headache outcome measure 

that were studied. The administration of immunotherapy 
was associated with a decreased prevalence, frequency, 
and disability of migraine headache in younger subjects,[27] 
while in our study the correlation between migraine and 
AR was more significant in patients older than 40 years old. 
This result may be due to either the small sample size in this 
age group, or the increased prevalence of both disorders 
with increasing age, although according to the evidences, 
the incidence of migraine decreases with increasing age. 
Albeit, because of many differences in study design and 
the variables in two studies, the results of our study are 
not comparable with results of this one, and it is better to 
consider “severity” of migraine and AR in future studies.

The characteristic of our study is not only performing 
the SPT as a standard test for AR diagnosis but also the 
blindness of immunologist and neurologist of the study 
to the clinical situation and SPT results of the cases and 
controls. Finally, there is a noticeable restriction in our 
study that our control subjects with negative SPT would be 
positive for other allergens that were not included in our 
kit (false negative).

CONCLUSIONS

The prevalence and chance of migraine, especially without 
aura, are more in patients with AR compared with control 
subjects. It seems that performing more studies (e.g. 
interventional studies, clinical trial, and studies in specific 
age groups) are needed in future.
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