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The influence of allergic rhinoconjunctivitis on
migraine disability in children

Ainfluéncia da rinoconjuntivite alérgica sobre a incapacidade secundaria a enxaqueca
em criancas

Cassiano Mateus FORCELINI', Matheus RAMOS’, Isadora Ferraz dos SANTOS’, Gabriela BRACKMANN',
Lucas Grumann BERNARDON', Ana Paula Zanella CORBELLIN!I', Bruna Valentina PERIN’

ABSTRACT

Migraine is a common condition in the pediatric population and causes a significant impact on the quality of life. Atopic disorders are
some of the migraine comorbidities. Objective: We hypothesized that allergic rhinitis could aggravate migraine in the pediatric population.
Methods: This cross-sectional study consecutively evaluated 90 pediatric outpatients (46 children 6-12 years of age; 44 adolescents
up to 18 years of age) who sought medical assistance because of migraine at a general neurology clinic in Passo Fundo, RS, Brazil.
They, and their parents, were given three questionnaires, to evaluate the diagnosis of current allergic rhinitis, allergic rhinoconjunctivitis
and seasonal allergic rhinitis, as well as the disability caused by headache (ISAAC - International Study of Asthma and Allergies in
Childhood; CARATKids - Control of Allergic Rhinitis and Asthma Test for Children; PedMIDAS - Pediatric Migraine Disability Assessment).
The study was approved by the local ethics committee. Results: According to the ISAAC questionnaire, children with current allergic
rhinoconjunctivitis in the last year showed higher scores on the PedMIDAS than those patients without atopy (median and interquartile
range 26 [10-58] vs. 5 [1-183], p = 0.008). A significant positive correlation of CARATkids scores with PedMIDAS scores was found (p =
0.007, rho = 0.39). After including other putative predictors of migraine disability (age, body mass index, time since onset of migraine) in
a multiple regression analysis, only the scores on the CARATkids remained a significant independent variable correlated with PedMIDAS
scores (p = 0.001; R = 0.55; R? = 0.30). Conclusions: Current allergic rhinoconjunctivitis is related to enhanced disability caused by
headache in childhood migraine.
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RESUMO

Aenxaqueca é condicdo comum na populacado pediatrica e causa significativo impacto na qualidade de vida. Doencas atopicas estao entre
as principais morbidades associadas. Objetivo: Teorizamos que a rinite alérgica possa agravar a enxagueca na populacao pediatrica.
Métodos: Este estudo transversal avaliou consecutivamente 90 pacientes pediatricos (46 criancas de 6 a 12 anos; 44 adolescentes até
18 anos) que procuraram assisténcia por enxaqueca em clinica neurolégica de Passo Fundo, RS, Brasil. Eles e seus familiares responderam
a trés questionarios para avaliar o diagnoéstico de rinite alérgica, rinoconjuntivite alérgica e rinite alérgica sazonal, assim como a
incapacidade causada pela cefaleia (ISAAC - International Study of Asthma and Allergies in Childhood; CARATKids - Control of Allergic
Rhinitis and Asthma Test for Children; PedMIDAS - Pediatric Migraine Disability Assessment). A pesquisa foi aprovada por comité de ética.
Resultados: Criancas com rinoconjuntivite alérgica atual de acordo com o questionéario ISAAC exibiram escores mais altos no PedMIDAS
do que aquelas sem atopia (mediana e intervalo interquartil 26 [10-58] vs. 5 [1-13], p=0,008). Correlacao significativamente positiva do
escore no questionario CARATkids sobre o escore do PedMIDAS foi encontrada (p = 0,007, rho = 0,39). Apds incluséao de outros fatores
teoricamente envolvidos com a incapacidade secundaria & enxaqueca (idade, indice de massa corporal, tempo desde o inicio das crises de
enxaqueca) em modelo de analise de regresséo linear multipla, apenas o escore do CARATkids permaneceu com significancia como variavel
independente relacionada ao escore do PedMIDAS (p = 0,001; R = 0,55; R? = 0,30). Conclusdes: Rinoconjuntivite alérgica estéa relacionada
ao aumento da incapacidade pela enxaqueca em criancas.

Palavras-chave: Transtornos da enxaqueca; cefaleia; criancas; rinite alérgica.
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Migraine is a common condition, not only in adults, but
also in the pediatric population. In fact, the estimated overall
prevalence is 9.1%', although it has been recognized that the
frequency increases during the growing up period, from up
to 10% in children to almost 28% in adolescents®. Headache
causes a significant impact on the quality of life of these
young populations®”.

Childhood migraine is associated with several comor-
bidities, including atopic diseases®®. Indeed, asthma and
hay fever were more common in a large series of American
children and adolescents with headache than among
those without headache®. Other studies worldwide have
also emphasized the prominent frequency of atopic dis-
ease in young migraineurs™®, including allergic rhinitis, rhi-
noconjunctivitis and seasonal rhinitis’. A Turkish survey
among children and adolescents complaining of headache
demonstrated a higher prevalence of atopic disorders in
migraine than in tension-type headache sufferers, as well as
in migraine with aura patients than in those without aura’.
Conversely, the prevalence of both headache and migraine
in atopic children was found to be higher than expected in
another study™.

Although this relationship may be bidirectional, two lon-
gitudinal surveys from Taiwan have reported a higher risk
of developing migraine in atopic children in comparison
with nonatopic children, especially those with allergic rhini-
tis'"'? suggesting a role of the immune system in the mani-
festation of migraine. On the other hand, anti-asthmatic and
anti-allergic therapies were associated with decreased risk of
migraine in children and adolescents®.

The issue about the actual relationship between atopic
diseases and migraine is far from being solved, as are its puta-
tive mechanisms. In this scenario, an unanswered question is
whether current allergic rhinitis is capable of enhancing the
disability of migraine in children and adolescents. This was
the purpose of our survey.

METHODS

The sample of this cross-sectional study comprised
91 patients (47 children from 6-12 years of age; 44 adoles-
cents older than 12 and up to 18 years old) with migraine with
or without aura, diagnosed according to the International
Classification of Headache Disorders, 3" edition (beta ver-
sion)™. Participants were consecutively evaluated in the
Instituto de Neurologia e Neurocirurgia, an outpatient neu-
rological clinic of Passo Fundo, RS, Brazil, from November
2016 to June 2018. Patients were invited to participate in
the study and gave their written informed consent, accom-
panied by parents or responsible relatives who also agreed.
Only one child declined to participate at the beginning
of the procedures, rendering a final figure of 90 patients
(46 children; 44 adolescents). This research was conducted

in accordance with the Declaration of Helsinki and was
approved by the Ethics Committee of Universidade de
Passo Fundo.

Demographic and clinical data were obtained during
interviews with patients and their parents/relatives and
included the number of headache days per month during
the previous three months, the average severity of head-
ache based on a 0-10 visual analog scale', and the time
since onset of migraine—variables that could theoretically
be related to migraine disability—as well as the body mass
index obtained during the patient’s physical examination.
Afterwards, patients and their parents/relatives answered
the following questionnaires: 1) Validated Portuguese ver-
sion of the International Study of Asthma and Allergies in
Childhood (ISAAC) for perennial and seasonal allergic rhi-
nitis questionnaire'®; 2) Control of Allergic Rhinitis and
Asthma Test for Children (CARATKids), originally devel-
oped in Portuguese and validated in Brazil'®; 3) The Pediatric
Migraine Disability Assessment (PedMIDAS) translated
and adapted to Brazilian Portuguese'”.

The PedMIDAS instrument is a six-item question-
naire that measures headache-related disability through
a score (the higher the score, the worse the disability) of
the sum of the days the patient had any disability caused
by migraine in the three months prior. The CARATkids is a
questionnaire divided into two parts—one for the patient
and the other for the parents/relatives—that investigates
current symptoms of asthma and allergic rhinitis in the
two weeks prior and renders a score of positive answers to
13 questions. Because patients with a diagnosis of asthma
were excluded from the study, any positive reply on the
CARATKkids related to rhinitis symptoms was considered
to be indicative of the presence of current allergic rhinitis,
in the absence of an infection of the upper airways. The
sum of positive answers on the CARATkids also rendered
a final score. The CARATKkids questionnaire was applied
only to the younger children, because it was not originally
designed for adolescents.

Current allergic rhinitis was defined as having a runny,
itchy or stuffy nose without a cold in the last 12 months
according to the ISAAC questionnaire, while the report of
nasal compromise associated with eye symptoms was con-
sidered to be allergic rhinoconjunctivitis. Seasonal allergic
rhinitis was diagnosed if the former symptoms were accom-
panied by a positive reply to the modified last question in the
Portuguese version of the ISAAC questionnaire (Have you
ever had allergic rhinitis related to pollen [during the spring]?).
The diagnoses of allergic rhinitis, allergic rhinoconjunctivitis
and seasonal allergic rhinitis according to the ISAAC ques-
tionnaire were not mutually exclusive.

Statistics

A sample size (with a 80% power calculation) was esti-
mated with the aid of WinPepi version 11.50 software (J. H.
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Abramson) based on a previous study that correlated allergic
sensitization characterized by high blood levels of IgE with
greater disability due to headache in 100 migraine patients'.

Quantitative data are presented as mean and standard
deviation or, when otherwise stated, median and interquar-
tile range. Categorical data are described as percentage. The
Student’s t-test was used to compare quantitative variables,
except in the case of asymmetrical distribution that required
the Mann-Whitney U test. The qui-square test was employed
for the comparison of proportions. Spearmans correlation
and multiple regression analysis (Pearson’s ‘1" statistics) were
undertaken to correlate the CARATkids scores and plausi-
ble confounding factors with the scores obtained from the
PedMIDAS questionnaire. Analyses were performed with
the commercially-available Statistical Package for the Social
Sciences (SPSS) version 16.0 (SPSS Inc, Chicago, IL, USA) and
GraphPad Prism version 5.00 (GraphPad Software Inc, San
Diego, CA, USA). Statistical significance was assumed when
a two-tailed p-value < 0.05.

RESULTS

Demographic and clinical characteristics of the sample
are shown in Table 1. Most were Caucasian, reflecting the
local ethnic composition in south Brazil. The prominence of
females was expected from the epidemiology of migraine suf-
ferers, especially among adolescents.

Table 1. Demographic and clinical characteristics of the
sample (n = 90).

Characteristics Children Adolescents
(n = 46) (n = 44)
Female 63.0% 79.5%
Male 37.0% 20.5%
White 93.5% 90.9%
Age (years) 8.9+ 2.1 15.3+17
Body mass index (kg/m?) 179+ 4.0 21.3+4.0
Migraine with aura 6.5% 18.2%
Migraine without aura 93.5% 81.8%
Days with headache (per month) 6.8+6.7 10.7 +7.6
(on 010 analogical scale) 67+22  68:19
Time since onset of migraine 17 (1-3)* 46+31
(years)
PedMIDAS score 10 (4-28.5)*  39.6+37.9
CARATkids score 4(0-6.5)* =
Allergic rhinitis 58.7% 65.9%
Allergic rhinoconjunctivitis 43.5% 50.0%
Seasonal allergic rhinitis 41.3% 36.4%

PedMIDAS: Pediatric Migraine Disability Assessment; CARATkids: Control
of Allergic Rhinitis and Asthma Test for Children. Qualitative variables are
presented as percentage, while quantitative data are shown as mean + standard
deviation or, when otherwise stated (*), median and interquartile range.
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Table 2 shows the comparisons of quantitative variables
between children with or without current allergic rhinitis,
allergic rhinoconjunctivitis, and seasonal allergic rhinitis
according to the ISAAC questionnaire, while Table 3 shows
the correspondent figures for adolescents.

There were no significant differences in the propor-
tion of migraine with aura/without aura diagnosis between
the groups of patients with and without current allergic
rhinitis (p = 0.59), allergic rhinoconjunctivitis (p = 0.34),
and seasonal allergic rhinitis (p = 0.31) according to the
ISAAC questionnaire.

We also performed Spearmans correlation on each of
the following variables in the childrens PedMIDAS scores:
age, body mass index, time since onset of migraine and the
scores on the CARATKkids. A significant positive correlation
was found only for scores on the CARATkids (p = 0.07; rho
= 0.39). After including the aforementioned putative predic-
tors of migraine disability in a multiple regression analysis
(Pearson's ‘1" statistics), in a stepwise manner, only the score
on the CARATKkids remained significant as an independent
variable related to the PedMIDAS scores (p = 0.01), with
moderate power (R = 0.55; R*= 0.30).

DISCUSSION

Several studies have correlated allergic rhinitis with
migraine in childhood, pointing either to a prominent preva-
lence of the latter in patients with atopy'’, or to a higher than
expected frequency of allergic conditions in migraineurs®".
The susceptibility for developing migraine in children suffer-
ing from allergic rhinitis was also suggested'"'*.

However, to our knowledge, this was the first study that
proposed to preliminarily investigate the hypothesis that
current allergic rhinitis could aggravate migraine in the
pediatric population, leading to enhanced disability caused
by headache. In line with such expectations, we found pos-
itive results in the group aged 6-12 years old. Among chil-
dren attending the migraine outpatient clinic, those with cur-
rent allergic rhinoconjunctivitis during the last 12 months
according to the ISAAC questionnaire had higher scores
on the PedMIDAS than children without atopy. The posi-
tive correlation and regression of the CARATkids scores on
the PedMIDAS scores among children reinforces this find-
ing, even after controlling for plausible confounding factors.
Nevertheless, comparison of scores on the PedMIDAS from
adolescent migraine patients with or without current allergic
rhinitis was negative.

In this setting, two main explanations are proposed. The
first relies on the possibility that the immune system may
be more active in childhood than in adolescence, reflecting
the initial step of a process that will accelerate in the elderly,
called immunosenescense. An example of this biological pro-
cess is the decrease of total and specific serum IgE with age in



Table 2. Comparison of clinical data from children with migraine (n = 46) considering the presence or absence of current allergic
rhinitis, allergic rhinoconjunctivitis and seasonal allergic rhinitis according to the ISAAC questionnaire.

Variables Presence of allergic rhinitis (n = 27) Absence of allergic rhinitis (n = 19) p-value
Age 87+£2.2 9.2+2.0 0.51
Body mass index (kg/m?) 178+ 4.0 18.0 + 4.1 0.89
Days with headache (per month) 6.2+6.3 76+73 0.50
Ss;/leer)ity of headache (on 0-10 analogical 6.4+ 24 71+18 0.29
Time since onset of migraine (years)* 1(0.5-3) 2 (1-3) 0.21
PedMIDAS* 13 (4-36) 9(2-20) 013
Presence of allergic Absence of allergic
rhinoconjunctivitis (n = 20) rhinoconjunctivitis (n = 26) p-value
Age 8.8+ 21 9.0+21 0.67
Body mass index (kg/m?) 18.56+4.1 175+ 4.0 0.563
Days with headache (per month) 7.8+6.6 6.0+6.7 0.37
Ssg/taer)ity of headache (on 0-10 analogical 6.9+22 6.6+22 0.67
Time since onset of migraine (years)* 2 (0.7-3) 1(1-2.7) 0.83
PedMIDAS* 26 (10-58) 5(1-13) 0.008
Presence of seasonal allergic Absence of seasonal allergic rhinitis
rhinitis (n = 19) (n=27) p-value
Age 87+25 91+19 0.56
Body mass index (kg/m?2) 177 £ 3.8 18.0+ 4.2 0.85
Days with headache (per month) 6.2+6.9 7.2+6.6 0.63
?Ce;/:aer)ity of headache (on 0-10 analogical 6.8+22 67422 0.92
Time since onset of migraine (years)* 1(0.5-3) 2 (1-3) 0.44
PedMIDAS* 13 (4-36) 9 (4-24) 0.37

PedMIDAS: Pediatric Migraine Disability Assessment.Data are shown as mean + standard deviation or, when otherwise stated (*), median and interquartile

range. Comparisons performed with Student’s t-test or Mann-Whitney U test, the latter in case of asymmetric distribution.

Table 3. Comparison of clinical data from adolescents with migraine (n = 44) considering the presence or absence of current
allergic rhinitis, allergic rhinoconjunctivitis and seasonal allergic rhinitis according to the ISAAC questionnaire.

Variables Presence of allergic rhinitis (n = 29) Absence of allergic rhinitis (n = 15) p-value
Age 15.4+1.6 15.0+1.9 0.48
Body mass index (kg/m?) 20.8+3.5 22.2+49 0.32
Days with headache (per month) 117 +£8.2 8.7+5.9 0.22
Ss;/leer)ity of headache (on 0-10 analogical 70+ 1.4 6.6+ 17 0.40
Time since onset of migraine (years) 50+3.4 37+2.4 0.18
PedMIDAS 431 +42.3 32.8+27.6 0.39

Presence of allergic Absence of allergic

rhinoconjunctivitis (n = 22) rhinoconjunctivitis (n = 22) p-value
Age 15.5+1.5 15.0+1.8 0.29
Body mass index (kg/m?2) 21.3+3.3 21.2+47 0.91
Days with headache (per month) 12.6 +9.1 8.8+5.1 0.10
is;/taer)ity of headache (on 0-10 analogical 72413 6.5+ 17 017
Time since onset of migraine (years) 56+3.5 3.5+23 0.02
PedMIDAS 48.2 £ 46.6 33.9+247 013

Presence of seasonal allergic Absence of seasonal allergic rhinitis

rhinitis (n = 16) (n=28) p-value
Age 15.4+1.5 15.2+1.8 0.73
Body mass index (kg/m?) 20.9+3.7 214+ 4.2 0.69
Days with headache (per month) 1265+8.4 9.7+70 0.25
gce;/fer)ity of headache (on 0-10 analogical 71+15 67416 0.41
Time since onset of migraine (years) 5.2+3.8 4.3+27 0.37
PedMIDAS 51.0 + 37.5 33.0+37.2 0.13

PedMIDAS: Pediatric Migraine Disability Assessment. Data are shown as mean + standard deviation. Comparisons performed with Student’s t-test.
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patients with allergic rhinitis", and the more bothersome rhi-
noconjunctivitis in children than in adolescents and adults®.

An alternative approach to the finding of positive results
in children but which was negative in adolescents would
be an insufficient sample size in the latter group. This may
be seen as the first limitation of the study, even though it
would not confront the aforementioned theory of an initial
immunosenescense, taking into account the remarkable dif-
ferences obtained on the PedMIDAS scores in the group of
children, which was almost the same size as the adolescent
group. Thus, even the small sample rendered prominent posi-
tive results in children, probably reflecting an active biologi-
cal effect of allergic rhinoconjunctivitis that may have greater
magnitude than found among adolescents.

The second issue is about the reputed mechanisms under-
lying the clinical worsening of childhood migraine by current
allergic rhinoconjunctivitis. Both conditions may share com-
mon neural pathways and immune mediators*. Nasal con-
gestion and discharge, sneezing, and eye itching and water-
ing require sensitive trigeminal transmission, a system that
ultimately is involved in migraine. In addition, the inflam-
matory processes that take place in allergic rhinoconjuncti-
vitis could also predispose the individual to aggravation of
migraine through activation of immune responses.

We recognize that the lack of a pathophysiological inves-
tigation regarding the immune mechanism underlying the
aggravation of migraine by allergic rhinoconjunctivitis is
an important limitation of our study. Several abnormali-
ties on parameters of cellular and humoral immunity have
been reported in migraine®®, but those related to allergic
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