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■ Abstract

Background:  Allergic rhinitis (AR) is an increasingly prevalent worldwide disease that has a considerable impact on quality of life and health 
care costs. Asthma and AR may be part of the same disease, with AR leading to an increased risk of asthma.
Objectives: To assess the prevalence of asthma in patients with AR due to house dust mites (HDMs) or Parietaria judaica and analyze the 
characteristics of asthma and AR in each group. 
Methods: Cross-sectional, multicenter study with recording of demographic and clinical characteristics. All patients had AR confi rmed by 
symptoms and a positive skin prick test to HDMs or P judaica. They were classifi ed according to the severity and frequency of AR following 
the Allergic Rhinitis and its Impact on Asthma (ARIA) and modifi ed ARIA criteria and according to the severity of asthma following the 
Global Initiative for Asthma criteria. 
Results: We studied 395 patients (226 in the HDM group and 169 in the P judaica group) with a mean (SD) age of 43 (15.3) years. Using 
the modifi ed ARIA criteria, we detected more severe and persistent AR in the P judaica group than in the HDM group (44.5% vs 24.8%, 
P<.001). Nevertheless, there were no statistically signifi cant differences between the groups in terms of the severity or prevalence (50% 
in HDM vs 47.9% in P judaica, P=.685) of asthma.
Conclusion: AR due to P judaica pollen, which behaves like a perennial allergen, is associated with the same prevalence of asthma and with 
more severe rhinitis than AR due to HDMs. 
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Introduction

Allergic rhinitis (AR) is a symptomatic disorder of the 
mucous membrane of the nose induced by an immunoglobulin 
(Ig) E-mediated in  ammation of the membranes lining the nose 
following allergen exposure [1].

AR has a considerable impact on quality of life and 
social and health care costs, and is becoming increasingly 
prevalent worldwide [2]. Between 10% and 25% of the world's 
population has AR, and in Spain, the  gure is 22%. The  gures 
for the prevalence of asthma are 1% to 6% in the world and 
6% in Spain [1,3,4].

In recent years, many studies have suggested that AR and 
asthma may be part of the same disease and that AR may be 
associated with an increased risk of asthma [5-11]. It has been 
shown that between 20% and 50% of patients with AR have 
asthma [12,13].

In Spain, the most prevalent allergens are house dust mites 
(HDMs) and pollen. Parietaria judaica is the fourth most 
common pollen in the Mediterranean area and can be considered 
a perennial allergen as it causes hay fever from February through 
to November. The prevalence of sensitization to HDMs and 
pollen in patients with AR in Spain is 40% and 52% respectively; 
7% of pollen-allergic patients are sensitized to P judaica [4].

Few studies have assessed the prevalence of asthma in 
patients with AR, but a multicenter, cross-European study by 
Leynaert et al [14] found that 22% and 16% of patients with 
AR due to HDMs and pollen, respectively, have asthma. To 
our knowledge, no studies have assessed or compared the 
prevalence of asthma in patients with rhinitis due to HDMs 
or the perennial allergen P judaica [15]. 

Although the prevalence and burden of AR is increasing, 
there is a lack of recent epidemiological data for Spain. One 
recent study examined the pro  le and treatment of Spanish 
patients with AR due to grass pollens and HDMs [16], but no 
studies have compared a perennial pollen with HDMs using 
the original and modi  ed Allergic Rhinitis and its Impact on 
Asthma (ARIA) classi  cation. 

■ Resumen

Antecedentes: La rinitis alérgica (RA) es una enfermedad de prevalencia creciente en todo el mundo, con un importante impacto en la 
calidad de vida, generando un elevado coste sanitario. La rinitis y el asma pueden ser consideradas como parte de una misma enfermedad 
y por tanto, la RA puede conducir a un incremento del riesgo de desarrollar asma. 
Objetivos: Evaluar la prevalencia de asma en pacientes con RA por ácaros del polvo doméstico (APD) y en pacientes con RA por Parietaria 
judaica y evaluar las características de la rinitis y del asma en cada grupo. 
Métodos: Estudio multicéntrico, transversal. Se registraron las características demográfi cas y clínicas de todos los pacientes. Todos los 
pacientes tenían RA confi rmada por síntomas y pruebas positivas a APD o a Parietaria judaica. Los pacientes se clasifi caron según la gravedad 
y la frecuencia de la rinitis siguiendo los criterios del ARIA y ARIA modifi cada y la gravedad del asma según los criterios de la GINA. 
Resultados: Se incluyeron un total de 395 pacientes, 226 en el grupo de APD y 169 en el grupo de la Parietaria judaica, con una media de edad 
de 43±15,3 años. La clasifi cación ARIA modifi cada nos permitió detectar que el grupo de Parietaria presentaba una rinitis más persistente 
y grave comparado con el grupo de APD (44,5% versus 24,8%, p<0,001). Sin embargo, no se obtuvieron diferencias estadísticamente 
signifi cativas entre la gravedad y la prevalencia (50% en APD vs 47,9% en Parietaria, p=0,685) del asma en los dos grupos.
Conclusiones: La RA por polen de Parietaria judaica, que se comporta como un alérgeno perenne, puede causar la misma prevalencia de 
asma y una rinitis más grave que APD.

Palabras clave: Rinitis. Parietaria. Ácaros del polvo doméstico. Asma. ARIA. GINA. Alergia. Polen. Monosensibilizado.

The aim of the present study was to assess and compare the 
prevalence of asthma in patients with AR due to HDMs and    
P judaica, with a focus on clinical characteristics. 

 

Methods

Study Design and Ethics

An observational cross-sectional multicenter study was 
performed. All adult patients attending allergy departments 
at different centers in Catalonia, Spain from January 2009 
to January 2010, with a diagnosis of AR due to HDMs or              
P judaica, were included. Allergy specialists were randomly 
selected from public and private clinics throughout Catalonia 
and asked to participate in the study. 

The specialists who agreed to participate were asked to 
recruit the  rst 15 patients who met the following inclusion 
criteria: an age of between 18 and 65 years,  rst consultation 
(with the investigator), a suspected diagnosis of AR (with or 
without asthma) due to P judaica or HDMs based on clinical 
presentation and prior history, and allergic sensitization 
con  rmed by a positive skin prick test and/or speci  c IgE 
levels of over 0.7 kU/L to Dermatophagoides species or      
P judaica. The study did not interfere with the patients’ 
normal care. 

Data were collected using a standard form, and subsequently 
entered into a database for statistical processing. All patients 
signed an informed consent form. The study was evaluated 
and approved by the ethics committee at Hospital Universitari 
Joan XXIII, in Tarragona, Catalonia.

Demographic Characteristics and Atopic Features

For each patient, age, sex, nationality, place of birth, place 
of residence, and personal and  rst-degree family history of 
atopic diseases (atopic dermatitis, rhinitis, asthma, urticaria, food 
allergy, hymenoptera allergy, mastocytosis, and angioedema) 
were recorded, and a thorough medical history taken.
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Skin Prick Tests

Thirteen aeroallergens (Dermatophagoides pteronysinus, 
Dermatophagoides farinae, platanus, olive, cypress, grass, 
P judaica, dog and cat dander, ragweed, birch, Alternaria 
alternata and Chenopodyum album) from Leti, S.A (Spain), 
all standardized using biological units and representing the 
most relevant inhalant allergens in AR and asthma according 
to previous reports from Spain [17] were used for skin prick 
tests in all the centers that participated in this study. A prick 
test was considered positive when the patient developed a 
wheal larger than a histamine wheal or larger than 3 � 3 mm. 
Patients with a positive skin prick test to both HDMs and                                  
P judaica were excluded. 

Clinical relevance was measured in patients who presented 
symptoms following exposure to high concentration of these 
allergens, HDM and P judaica. 

Diagnosis of Allergic Rhinitis

A diagnosis of AR was established when patients had a 
positive skin prick test with clinically relevant symptoms to 
P judaica or HDMs. The investigators assigned the frequency 
and severity of symptoms according to the original [1] and 
modi  ed [7] ARIA classi  cation systems.

Diagnosis of Asthma 

Asthma was diagnosed based on the criteria of the Global 
Initiative for Asthma (GINA) [18]. All patients with asthma 
were then classi  ed using the GINA de  nitions. 

Statistical Analysis

Data were collected and analyzed with SPSS version 
17 (SPSS Inc). The sample size was calculated to achieve 
a precision of 5% with a 95% CI. Continuous variables are 
reported as means (SD). Categorical data were compared as the 
number of cases and percentages using the 2 and Fisher exact 
tests. A P value of .05 or lower indicates statistical signi  cance. 

Results

Patients Characteristics

A total of 395 patients (61.6% women and mean [SD] 
age of 43 [15.3] years) were included. The sociodemographic 
characteristics are shown in Table 1. Men and women were 
evenly represented across all groups.

Twenty-nine specialists agreed to participate in the study. 
These investigators provided data for 435 patients (15 patients 
per specialist), although after validation of the data, 395 patients 
had evaluable data (40 patients were excluded for not meeting 
the inclusion criteria). Seventy-nine percent of the patients 
were recruited from public clinics. Fourteen private and public 
clinics participated in the study. All regions of Catalonia were 
represented: 53% of patients were from Barcelona, 27% from 
Tarragona, 11% from Lleida, and 9% from Girona. 

AR due to HDMs was more common in younger patients 
(18-44 years) than in older patients (45-65 years), with a 
statistically signi  cant difference (70% vs 30%; P=.005), 
whereas AR due to P judaica was more common in older 
patients (64% vs 36%, P=.001). 

Patients living in an urban location had a signi  cantly 
higher frequency of AR to HDMs (62%) than to P judaica 
(36%) (P=.003). Conversely, P judaica sensitization was 
more common in patients living in a rural environment 
(P=.002).

Most of the patients (80.7%) were monosensitized, as 
shown in Table 1. 

AR Characteristics According to the ARIA 
classifi cation

The characteristics of AR according to the ARIA 
classi  cation are summarized in Table 2. In both groups, 
moderate-severe persistent AR was the most common type of 
rhinitis. However, in the P judaica group, the proportion of 
patients with this type of AR was signi  cantly higher than in 
the HDM group (P<.001). 

Table 1. Patients’ Sociodemographic Characteristicsa

 
All Patients

 Patients Patients 

P Value

 
(n=395)

 Sensitized to Sensitized to 
  House Dust Parietaria
  Mites (n=226) Judaica (n=169)  

Sex    
   Male 152 (38.4)   88 (39)   64 (38) .795
   Female 243 (61.6) 138 (61) 105 (62) .695

Age, y    
   18-44 218 (55.2) 158 (70)   60 (36) .005
   45-65 177 (44.8)   68 (30) 109 (64) .001

Residence    
   Urban 201 (50.8) 140 (62)   61 (36) .003
   Rural 194 (49.2)   86 (38) 108 (64) .002

Monosensitized 319 (80.7) 190 (84) 129 (76) .098

aData are shown as number (%) of patients unless otherwise specifi ed.
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AR Characteristics According to the Modifi ed ARIA 
Classifi cation

The characteristics of AR according to the modi  ed ARIA 
classi  cation are summarized in Table 3. When patients were 
classi  ed according to the severity of symptoms, there were no 
differences between the 2 groups in terms of the prevalence of 
moderate AR, but in the P judaica group severe symptoms were 
signi  cantly more common than in the HDM group (P<.001). 

However, when we separated both groups taking into account 
the frequency and severity of symptoms, severe persistent 
AR was the most common type of AR in the P judaica group, 
with a statistically signi  cant difference compared with the 
HDM group (P<.001). By contrast, moderate intermittent AR 
was the most common type of AR in the HDM group, and 
was signi  cantly more common than in the P judaica group 
(P<.001). 

Table 2. Characteristics of Allergic Rhinitis According to ARIA Classifi cationa

 
All Patients

 Patients Patients 

P Value

 
(n=395)

 Sensitized to Sensitized to 
  House Dust Parietaria
  Mites (n=226) Judaica (n=169)  

Frequency of symptoms    
   Intermittent 148 (37.4)  99 (43.8)  49 ( 28.9) < .001
   Persistent 247 (62.5) 127 (56.2) 120 ( 71.1) .002

Severity of symptoms    
   Mild 108 (27.4) 79 (34.9)    29 (17.1) <.001
   Moderate/severe 287 (72.6) 147 ( 65.1)  140 (82.9) <.001

Frequency and severity of 
symptoms    
   Mild intermittent 32 (8.1) 20 (8.8)  12 (6.9) .059
   Mild persistent 76 (19.3) 59 (26.2)    17 (10.1) <.001
   Moderate/severe intermittent 107 (27.3) 70 (30.9)  37 (22) <.001
   Moderate/severe persistent 180 ( 45.7) 77 (34.1) 103 (61) <.001

Abbreviation: ARIA, Allergic Rhinitis and its Impact on Asthma.
aData are shown as number (%) of patients unless otherwise specifi ed.

Table 3. Characteristics of Allergic Rhinitis According to the Modifi ed ARIA Classifi cationa

 
All Patients

 Patients Patients 

P Value

 
(n=395)

 Sensitized to Sensitized to 
  House Dust Parietaria
  Mites (n=226) Judaica (n=169)  

Frequency of symptoms    
   Intermittent 148 (37.4)  99 (43.8)  49 ( 28.9 ) <.001
   Persistent 247 (62.5) 137 (56.2) 120 ( 71.1) .002

Severity of symptoms    
   Mild  108 (27.4)  79 (34.9)  29 (17.1) <.001
   Moderate  129 (32.6)  72 (31.9)  57 (33.8) .089
   Severe 158 (40)  75 (33.2)  83 (49.1) <.001

Frequency and severity 
of symptoms    
   Mild intermittent 32 (8.1) 20 (8.8) 12 (6.9) .059
   Mild persistent   76 (19.3)   59 (26.2)  17 (10.1) <.001
   Moderate intermittent   89 (22.5)   60 (26.5)  29 (17.1) <.001
   Moderate persistent   40 (10.2) 12 (5.3)  28 (16.6) <.001
   Severe intermittent  27 (6.8)  19 (8.4)  8 (4.8) .094
   Severe persistent  131 (33.1)    56 (24.8)  75 (44.5) <.001

Abbreviation: ARIA, Allergic Rhinitis and its Impact on Asthma.
aData are shown as number (%) of patients unless otherwise specifi ed.
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Prevalence of Asthma and Characteristics

Overall, 194 patients (49.1%) were diagnosed with asthma 
according to the GINA criteria. The characteristics of the 
severity of asthma according to these criteria are shown in 
Table 4. There were no statistically signi  cant differences 
between the 2 groups in terms of the prevalence of asthma 
(50% in the HDM group vs 47.9% in the P judaica group, 
P=.685) or the severity (Table 4). 

Nevertheless, asthma was more common in patients with 
persistent and moderate/severe AR in both groups (26.3%), 
as shown in Table 4, but the differences were not signi  cant 
when compared with the prevalence of asthma in patients with 
other types of AR (P=.058).

 

Discussion

In this study of 395 patients seen by specialists throughout 
Catalonia, Spain, we observed that 50% of 226 patients with 
AR due to HDMs and 47.8% of 169 patients with AR due to 
P judaica had asthma.

To our knowledge, this is the  rst study to compare the 
prevalence of asthma and the characteristics of AR between 
patients with AR due to HDMs or a perennial pollen such as 
P judaica. We also believe it to be the  rst study to compare 
the characteristics of AR according to both the original and the 
modi  ed ARIA classi  cation systems, thereby adding value to 
our study. We observed that assessing the severity of AR using 
the modi  ed ARIA system provided more information and 
different results. The most common type of AR according to 
the original ARIA classi  cation in both groups was moderate/
severe persistent AR (34.1% in the HDM group and 61% in 
the P judaica group), but using the modi  ed ARIA system, it 

was severe persistent AR (44.5%) in the P judaica group and 
moderate intermittent rhinitis in the HDM group (26.5%). 
These results highlight the importance of assessing the 
characteristics of AR using both systems.

Although few studies have assessed the prevalence of 
asthma in AR patients or compared AR due to HDMs and AR 
due to seasonal pollens, it is well known that indoor allergens 
are more closely associated with a higher prevalence of asthma 
than pollens. In a recent Spanish study by Valero et al [16] 
comparing AR due to grass pollen and due to HDMs, while 
no statistically signi  cant differences were observed between 
the frequency and severity of rhinitis in the 2 groups, the 
prevalence of asthma was higher in the HDM group than in 
the grass pollen group. The authors also observed that rural 
residence was more closely associated with grass pollen 
allergy and that urban residence was more closely associated 
with HDM allergy. A study published by Boulet et al [19] also 
described the prevalence of rhinitis and asthma in patients 
with sensitization to indoor allergens (HDMs and molds) and 
pollens (grass, tree and ragweed). In the pollen allergy group, 
74% of patients had rhinitis, 14% had asthma, and 12% had 
both rhinitis and asthma. In the indoor allergen group, the 
respective percentages were 55%, 27%, and 24%. In another 
multicenter, cross-European study by Leynaert et al [12], 
22% of patients with AR due to HDMs had asthma compared 
with 16% of those with AR due to pollen (grass, ragweed, 
birch, olive, P judaica). Leynaert et al also observed that the 
percentage of monosensitized patients was very low: 8.2% in 
the HDM group and 8.4% in the pollen group. The value of 
the  ndings from our study is greater, because most of the 
patients (80%) were monosensitized. In another study, by 
Arshad et al [20], the prevalence of asthma was 50% in patients 
with AR due to HDM and 32% in those with AR due to grass 
pollen. The above data are consistent with our  nding that 50% 

Table 4. Prevalence and Severity of Asthma According to the Global Initiative for Asthma Criteriaa

 
All Patients

 Patients Patients 

P Value

 
(n=395)

 Sensitized to Sensitized to 
  House Dust Parietaria
  Mites (n=226) Judaica (n=169)  

Asthma diagnosis 194 (49.1) 113 (50)  81 (47.9) .685
   Severity of asthma    
 Intermittent 125 (64.5) 70 (61)  55 (67.7) .456
   Mild persistent   48 (24.8)     29 (26.5)   19 (23.3) .208
   Moderate persistent   16 (8.2) 11 (9.8) 5 (6) .087
   Severe persistent     5 (2.5)  3 (2.7) 2 (3) .567

Prevalence of asthma 
according frequency and 
severity of rhinitis    
   Mild Intermittent rhinitis   28 (7.1) 23 (20.3)   5 (6.2) .002
   Moderate/severe intermittent 
   rhinitis   45 (11.3) 26 (23)   19 (23.5) .765
   Mild persistent rhinitis 17 (4.4) 10 (8.8)   7 (8.6) .853
   Moderate/severe persistent 
   rhinitis 104 (26.3) 54 (47.9)   50 (61.7) .035

aData are shown as number (%) of patients unless otherwise specifi ed.
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of patients with AR due to HDMs had asthma. Nevertheless, 
we detected a higher prevalence of asthma in our pollen group, 
possibly because the other studies analyzed seasonal pollens, 
while we analyzed P judaica, which behaves like a perennial 
allergen and can produce more severe and persistent rhinitis. 

The results of our study support findings from other 
studies that have shown that patients with persistent and 
severe rhinitis have an increased risk of asthma. In a study by 
Leynaert et al [14], the risk of asthma was found to be highest 
(odds ratio=11) in patients with perennial AR. In another 
prospective study spanning 10 years, Linna et al [21] found 
that 19% of all children had asthma and that this disease was 
signi  cantly more common in patients with persistent AR 
than in those with seasonal AR (P<.01). Marogna et al [22] 
also found that patients with moderate/severe AR (22%) had 
a higher prevalence of asthma compared with those with mild 
AR (11.6%). 

The above  ndings support the theory that AR and asthma 
may be part of the same disease, with severe AR resulting in 
an increased risk of asthma, as has been described in many 
studies [12, 22-25]. 

Methodological limitations inherent to the study design 
must be pointed out. The  rst is selection bias. We included 
patients with AR from all parts of Catalonia, but the majority 
of patients from Girona, Lleida, and Tarragona were from 
public hospitals while those from Barcelona were from public 
and private clinics. The highest proportion of patients with AR 
due to P judaica was in Tarragona and Girona while the lowest 
proportion was in Barcelona. Therefore the groups might not be 
homogeneous in terms of disease severity. Another limitation is 
that not all patients were monosensitized. However, in the 19% 
of patients who were sensitized to other pollens, the effects 
were not clinically relevant. Finally, the lack of a statistically 
signi  cant difference between the prevalence of asthma in 
patients with AR due to HDM or P judaica (P=0.058) might 
be due to the small size of the groups analyzed. The results, 
however, possibly indicate a tendency towards an association 
between severe rhinitis and a higher prevalence of asthma. 

In summary, AR due to P judaica, a pollen that behaves 
like a perennial allergen, is associated with a similar prevalence 
of asthma as AR due to HDMs and with more severe rhinitis. 
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