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M Abstract

Objective: Allergic rhinitis can determine the presence and type of asthma. The main aim of this study was to evaluate the link between
allergic rhinitis, asthma, and skin test sensitization in patients with allergic rhinitis.

Methods: Patients with allergic rhinitis, aged 10 to 50 years, were consecutively enrolled at different allergy centers in Spain and Portugal.
All the patients underwent skin prick tests with a panel of 20 biologically standardized aeroallergens. Allergic rhinitis was classified
according to etiology and the Allergic Rhinitis and its Impact on Asthma guidelines and asthma was classified according to the Global
Initiative for Asthma guidelines.

Results: A total of 3225 patients, with a mean age of 27 years, were evaluated. House dust mites and grass and olive tree pollens
were the most common aeroallergens. The mean (SD) number of positive skin tests per patient was 6.5 (4), the mean wheal size was
42.3 (28) mm?, and the mean atopy index was 6.5 (2). Forty-nine percent of the patients had concomitant asthma. Asthma severity was
associated with a longer time since onset (P<.04) and allergic rhinitis severity (P<.001). Patients with concomitant asthma had a significantly
higher number of aeroallergens and sensitization intensity than those without asthma (P<.001).

Conclusions: In this broad population sample, the presence and type of asthma was influenced by skin sensitization and both time since
onset and severity of allergic rhinitis.

Key words: Aeroallergen sensitization. Rhinitis and asthma comorbidity. Skin prick test.

M Resumen

Objetivo: Las caracteristicas de la rinitis pueden condicionar la presencia y el tipo de asma. El objetivo principal de este estudio ha sido
evaluar la asociacion entre la rinitis, el asma y la sensibilizacion cutanea a aeroalérgenos en sujetos con rinitis alérgica.
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GINA.

sensibilizaciones y de forma mas intensa.

rinitis alergica condicionan la presencia y del tipo de asma.

Metodologfa: Estudio multicéntrico e internacional, realizado en centros de alergia de Espafia y Portugal. Sujetos con rinitis alérgica (entre
10 y 50 afios), seleccionados consecutivamente. Se realizaron a todos ellos pruebas cutaneas (prick-test) frente a 20 aeroalérgenos
estandarizados biologicamente (ALK-Abello, S.A., Madrid, Spain). Se clasifico la rinitis alérgica segun la guia ARIA, y el asma segin

Resultados: Se estudiaron 3225 sujetos (edad media 27 a.). Los acaros mayores y los pdlenes de gramineas y olivo fueron los alérgenos
mas prevalentes. La media de nimero de sensibilizaciones cutaneas fue de 6,54, la intensidad de sensibilizacion de 42,328, y el indice
de atopia de 6,52. El 49% de los casos tenian asma concomitante. A mayor tiempo de evolucioén (P<0,04) y gravedad (P<0,001) de
la rinitis mayor gravedad del asma. Los sujetos con asma estaban sensibilizados significativamente (P<0,001) a un mayor nimero de

Conclusiones: En nuestra poblacion estudiada, las caracteristicas de la sensibilizacion cutanea, el tiempo de evolucion y la gravedad de la

Palabras clave: Sensibilizacion a aeroalergenos. Comorbilidad entre rinitis y asma. Pruebas cutaneas.

Introduction

Allergic rhinitis affects between 10% and 25% of the
population and recent studies have reported prevalence
rates of 26% and 23% in Portuguese and Spanish adults,
respectively [1-4]. Several studies have evaluated skin test
sensitization to aeroalergensin different populations [5,6].

The Allergic Rhinitis and its Impact on Asthma (ARIA)
position paper classifies alergic rhinitis as intermittent or
persistent according to its duration, and as mild or moderate
to severeaccording toitsseverity [1]. The Global Initiativefor
Asthma (GINA), in turn, classifies asthma as intermittent or
persistent according to its duration, and as mild, moderate, or
severe according to clinical and lung function criteria[7].

Rhinitis and asthma are common allergic diseases, and
epidemiologica studies have clearly demonstrated that they are
frequently associated [8]. The prevalence of dlergic rhinitisisat
least 3timesthat of asthma[9]. Severa studieshavereported that
dlergic rhinitis is an important risk factor for the development
of asthma[10,11] and asthma, in turn, has been found to affect
between 20% and 70% of patientswith alergic rhinitis[11-13].

Allergic rhinitis and asthma profiles are often conditioned
by the sensitizing allergen and furthermore, the characteristics
of allergic rhinitis may also determine the presence and/or
pattern of asthma[11-15].

Theaim of thisstudy wasto evaluate theinterrel ationships
between allergic rhinitis, asthma, and skin sensitization to a
common, biologically standardized panel of aeroallergensin
patients with allergic rhinitis.

Methods

We conducted adescriptive, observational, cross-sectiona,
popul ation-based study in Portugal and Spain.

Subjects

We enrolled patients aged between 10 and 50 yearswith a
diagnosisof alergic rhinitisconfirmed by an alergy specialist
on the basis of clinical criteria and a positive skin prick test
to at least 1 aeroallergen. The patients were recruited from 46
centresin Spain and 18 in Portugal . Written informed consent
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was obtained from all participants and the study was approved
by ethics and scientific committeesin the 2 countries.

Study Design

The study was conducted between October 2004 and March
2005. Each participating center consecutively enrolled patients
with alergic rhinitisand administered aquestionnaire designed
to gather information on sociodemographic characteristics
and the diagnosis of both allergic rhinitis (onset and severity
without treatment according to ARIA classification [1]) and
asthma (according to GINA criteria[7]). All the patients also
underwent pulmonary function tests for asthma diagnosis as
per GINA guidelines (presence of concomitant disease, onset,
severity) and skin prick tests.

Skin Prick Tests

Twenty aeroallergens (ALK-Abellg, S.A, Madrid, Spain),
all standardized using biological units and representing
the most relevant inhalant allergens in rhinitis and asthma
according to previous reports from Portugal and Spain [7],
were selected for this study.

The sum of the diametersof al positive skin test reactions
wastermed sensitization index and the ratio between thisindex
and the number of sensitizations was termed atopy index.

Data Analysis

For thedescriptiveanaysis, continuousvariablesweredescribed
by the mean (SD) and interquartile range (IQR), and categorical
variablesby the number and percentage of patientsin each response
category. For bivariate analys's, the %2 test was used to compare
qualitetive variables and the t test to compare both quditative and
quantitetive variables. The Kolmogorov-Smirnov test was used to
confirm normal distribution and statistica significance was set at
P<.05for dl satiticd tests. Analyseswere performed using SPSS
version 14.0 (SPSSinc., Chicago, lllinois, USA).

Results
A total of 3225 patients were correctly studied. The mean

age of the sample was 27 years (range, 10-50 y) and 53% of
the patients were male.
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Characteristics of Skin Sensitization

Themost preval ent aeroall ergens detected were house dust
mites from the Dermatophagoides species (63%) and grass
(53%). The mean (SD) sensitization index for the sampleasa
wholewas 42 (28) (IQR, 22-57) and the corresponding atopy
index was 6.5 (2) (IQR, 5-8). Therewasasignificant correlation
(r=0.88, P<.001) between the number of sensitizationsand the
sensitization index.

Characteristics of Rhinitis

Themeantimesinceonset for dlergicrhinitiswas7 (7) years
and the mean (SD) age of onset of rhinitissymptomswas 20 (11)
years. According to the ARIA classification system [1], disease
was intermittent in 36% of the sample and mild in 59%.

There were no differences between: a) time since onset
and duration of allergic rhinitis (intermittent vs persistent);
b) rhinitis severity (mild vsmoderate to severe) and number of
symptomsin patientswith moderateto severeallergic rhinitis;
or ¢) number of sensitizations, sensitization index, and atopic
index (skin sensitization profile).

Characteristics of Asthma

Asthma, with amean time since onset of 6.2 (6.0) years, was
observed in 49% of patientswith allergic rhinitis. Thetimesince
onset of rhinitiswassignificantly higher in patientswith asthma
(7.9[7.2] y) than in those without (6.2 [6.3] y) (P<.001).

According to the GINA criteria [7], asthma was
intermittent in 56% of the group, mild persistent in 33%,
moderate persistent in 10%, and severe persistent in just 1%.
On analyzing time since onset of asthma, we found that it
was 6 (6) years for intermittent disease, 6.4 (6.4) years for
mild persistent disease, 7 (5.9) years for moderate persistent
disease, and 8.3 (7.0) years for severe persistent disease
(P<.06, not significant)). The corresponding timesfor allergic
rhinitis were 7.6 (6) years for intermittent disease, 8.2 (8)
years for mild persistent disease, 9 (9) years for moderate
persistent disease, and 12 (9) years for severe persistent
disease (P<.04).

The age distribution for the onset of alergic rhinitis and
asthmais shown in Table 1. In 47% of cases, alergic rhinitis
preceded asthma; in 46% of cases, the diseases occurred
simultaneously; and in 7% of cases, asthma preceded allergic
rhinitis.

Persistent allergic rhinitis and more severe forms of
asthma were significantly more frequent in patients with both
diseases (P<.001) (Table 2), and asthma was more frequent
in patients sensitized to house dust mites than in the rest of
the patients (P<.001).

There were statistically significant differences (P<.001)
between the number of sensitizations and the presence (7.2[4])
or absence (5.8 [4]) of asthmaand a so between the sensitization
index and the presence (47.4 [29]) or absence (37.5 [26]) of
asthma. Agedistribution in relation to sensitization profileand
presence of asthmais shown in Table 3.

Table 1. Prevalence and Age of Onset® of Allergic Rhinitis and Asthma in Patients with Both Diseases

Patients Aged Patients Aged Patients Aged Patients Aged
10-20 Years 21-30 Years 31-40 Years 41-50 Years

Rhinitis before asthma,
% of group 39 49 51 55
Age of onset of rhinitis, y 8.6(8.8) 16.9 (6.0) 23.4(11.0) 33.6(8.1)
Age of onset of asthma, y 12.6 (3.5)° 21.3 (4.9 29.8 (6.0)° 39.6 (5.7)°
Asthma before rhinitis,
% of group 12 6 4 4
Age of onset of rhinitis, y 11.0(3.9) 19.6 (5.6) 28.5(4.5) 38.2(11.3)
Age of onset of asthma, y 6.5(5.2)° 13.0 (8.6)° 20.4 (8.2)° 28.1 (18.4)°
Rhinitis and asthma
simultaneously, % of group 49 45 45 41
Age of onset of rhinitisand
asthma, y 9.35(4.2) 17.5(6.7) 26.2 (8.3 34.81 (9.0

2 Presented as mean (SD).
®P<.,001 (rhinitis vs asthma).
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Table 2. Percentage of Patients With Different Types of Asthma® According to Type of Allergic Rhinitis® in Patients

With Both Allergic Rhinitis and Asthma

; Mild Moderate Severe
I ; X :
ntAe;rp]lrtT:Znt Persistent Persistent Persistent
Asthma Asthma Asthma
Intermittent allergic rhinitis® 42% 23% 20% 24%
Persistent allergic rhinitis 58% 7% 80% 76%
Mild alergic rhinitis® 66% 46% 48% 47%
Moderate to severe
alergic rhinitis 34% 54% 52% 53%
2 Classified according to the Global Initiative for Asthma guidelines [7].
b Classified according to the Allergic Rhinitis and its Impact on Asthma Guidelines [1].
¢ P<.001 (intermittent vs persistent and mild vs moderate to severe).
Table 3. Sex, Skin Sensitization Characteristics, and Prevalence of Asthma for the Population by Age Ranges
Skin Sensitization Profile
Age No. of Male No of Sensitization Atopy No. (%) of
Range, y Patients Patients, % Sensitizations® Indexa® Indexae Patients
With Asthma
10-20 1005 61 6.6 (3.3) 43.6 (26.0) 6.6 (2.0) 566
(4-9) (24-58) (5-8) (56.3)
21-30 1084 41 6.6 (3.7) 43.6 (29.0) 6.5(2.0) 502
(4-9) (23-58) (5-8) (46.3)
31-40 745 41 6.3(3.8) 41.4(29.1) 6.5 (2.0) 333
(3-9) (24-57) (5-8) (44.7)
41-50 391 36 5.9 (4.0) 37.3(28.3) 6.3(2.1) 180
(39 (17-51) (5-7) (46.0)
P .001 .001 .001 2 .001

2 Data are expressed as means (SD) and interquartile range.
®Sum of diameters of positive skin test reactions.
¢ Ratio between sensitization index and number of sensitizations.

Discussion

The findings of this international multicenter study
demonstrate the interrel ationship between alergic rhinitisand
asthma. The longer the time since onset of alergic rhinitis,
the greater both the prevalence and severity of asthma. The
sensitization index (sum of diameters of positive skin test
reactions) was also higher in patientswith asthmaand allergic
rhinitis than in those with alergic rhinitis only.

We also found that allergic rhinitis characteristics
significantly influence the presence and severity of asthma.
Several studieshave demonstrated that patientswith perennial
alergic rhinitis have an increased risk of developing asthma.
Thisrisk, for example, isincreased by 6.7% in subjects with
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alergic rhinitisto pollen and by 11.9% in patients allergic to
animals (mites, cockroaches and epithelia) [15]. In our study,
asthma was more common in mite-sensitized patients than in
the rest of the sample.

The severity of allergic rhinitis also influences the
development of asthma. Theimportance of alergic rhinitisin
thefuture devel opment of asthmahas been confirmed [13] and
patients with persistent allergic rhinitis and severe symptoms
have been found to have a5-fold increased risk of developing
asthma[12].

In our study, 47% of patients developed alergic rhinitis,
7% devel oped asthmafirst, and 46% devel oped both diseases
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simultaneously. Severa studies have reported that allergic
rhinitis is typically the first manifestation of an allergic
respiratory disease, and in 1 study involving 738 students,
allergicrhinitisdevel oped before or at the sametimeas asthma
in 66% and 69% of patients with seasonal and perennial
asthma, respectively [16].

Few epidemiol ogica studieshave used the samebiologicaly
standardized aeroallergen panel as that used in our study.
By using a standardized panel, we were able to establish a
sensitization profile (sensitization index and atopy index) that
can be compared to profilesanayzed in other studies[5, 17-20].
Wefound polysensitization to bevery commonin our population,
coinciding with reports by other studies[19,21,22].

When analyzing the links between skin sensitization and
both asthma and allergic rhinitis, it should be borne in mind
that the number and intensity of skin sensitizationsarehigherin
patientswith asthmaand that atopy indicesare higher in those
with longer-existing allergic rhinitis [23-25]. Some authors,
however, have not found any differences between patients
with rhinitis and asthmain terms of number of sensitizations
or whesal diameter [19].

In conclusion, we found an interrelationship between
alergic rhinitis and asthma and a clear relationship between
both these diseases and the characteristics of skin sensitization.
Our results support the notion that respiratory alergic disease
is asystemic disease and that allergic rhinitis and asthma are
manifestations of the same disease. We aso found that the
characteristics of rhinitis can influence the development and
type of asthma.
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