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Abstract

Background: Asthma and Allergic rhinitis (AR) are frequently concurrent diseases. Epidemiological,
immunological, and clinical studies reported increasing evidence of the links between AR and asthma.
Epidemiologically, up to 40% of patients with AR also have asthma, and up to 80% of patients with asthma
experience nasal symptoms. Furthermore, patients with AR are at three times the risk of developing asthma
compared with those without AR.

Method: This cross-sectional study was carried out during one year from all patients between 0-16 years
who were referred to allergy and ENT clinics with symptoms of chronic cough (more than four weeks) or
upper respiratory tract symptoms such as sneezing, runny nose, and nasal congestion. Data and diagnosis
were classified according to the Global Initiative for Asthma (GINA) and the AR criteria and its Impact on
Asthma guidelines (ARIA), respectively.

Results: 190 (120 individuals with asthma and 70 individuals with AR) were enrolled in the study. The mean
age of patients with asthma was 9.14+3.13, and 43.3% were female. The severity of asthma was classified as
mild (20%), moderate (70.8%), and severe (9.2%). The mean age of patients with rhinitis was 10.13+3.45 years,
and 35.7% were female. Rhinitis was classified as intermittent (40%) and persistent (60%). The prevalence of
AR in the asthma group was 42 individuals (35%). Twenty-nine cases of them (24.2%) had intermittent AR,
and 13 (10.8%) cases had persistent AR. The prevalence of asthma in AR was 18 cases (25.7%) 3 cases (4.3%)
had mild asthma, 12 cases (17/1%) had moderate asthma, and 3 cases (4.3%) had severe asthma. A significant
correlation was found (P<0.0001) between the severity of AR and asthma.

Conclusion: Based on the findings of our study, there is a significant relationship between the severity of
asthma and AR in patients with asthma and AR. The results show that asthma prevalence is high in patients
with AR. Also, the frequency of AR in patients with asthma is significantly higher.
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Introduction

Asthma is one of the most critical health prob-
lems in the world, and its prevalence is also in-
creasing, especially in low and middle-income
countries and is characterized by various symp-
toms like chest tightness, wheezing, cough, and
breathlessness (1). In children under five years
old, asthma is one of the leading causes of hos-
pitalizations and has been increasing in recent
years (2). Globally, asthma ranked 28th among
the leading causes of disease burden and 27th in
low- and middle-income countries. More than
half (56%) of the global burden attributable to
asthma was due to 13.2 million years lived with
disability (YLD) (3). According to geographical
variations, asthma prevalence varies among chil-
dren from 9.1% to 9.5%. Additionally, estimations
suggest that more than 400 million people will ex-
perience asthma in the future (4). In our country
(Iran), the lowest and highest asthma prevalence
was reported as 2.7% and 35.4% in Kerman and
Tehran, respectively (5).

AR is a disease with an increasing prevalence,
similar to asthma (1). AR affects near to 20% of
the general population. Several epidemiological
studies suspected AR to be a risk factor for the
onset of asthma (6-9). The relationship between
the upper and lower airways was first clinically
noted in the early 1800s. This link was the main
focus of AR and its impact on the asthma (ARIA)
initiative in cooperation with WHO (10). ARIA
has paid particular attention to rhinitis with asth-
ma and stated that patients with asthma should
be routinely examined and controlled for rhinitis;
because asthma and rhinitis directly impact the
quality of life (11). The epidemiological investiga-
tions about the relationship between rhinitis and
asthma show that nearly all patients with allergic
or non-allergic asthma also have rhinitis (10).

Shreds of evidence about rhinitis and asthma
accord with ARIA statements and suggest that
rhinitis and asthma should always be consid-
ered together in diagnosis and management (10).
Given the climate of our region, which is moun-
tainous, and the importance of the subject, we
hypothesize that if the prevalence of asthma in
patients with AR in the community is high, we
can prevent asthma through rapid and early treat-
ment of AR.

Materials and Methods

In this cross-sectional study, we included pa-
tients under 16 years who were referred to the
Allergy and ENT Clinics of Tabriz Children Hos-
pital, Iran, for a year. Inclusion criteria were symp-
toms of chronic cough for more than four weeks
or symptoms of the upper respiratory tract with
sneezing and runny nose, nasal congestion. We
excluded patients with a history of corticosteroid
and antihistamine therapy. Patients' information,
including age, gender, place of residence, main
complaint at the time of referral, medical history,
frequency of atopy in first-degree and second-de-
gree family members, and clinical symptoms,
were recorded. A pediatric allergy specialist diag-
nosed asthma and AR based on GINA (12) and
ARIA (13) criteria, respectively. Then the severity
of asthma and AR was determined as follows.
Mild asthma: The patient has symptoms more
than once a week but not daily and night symp-
toms more often than twice a month.
Moderate asthma: Patients have daily symptoms
and nighttime symptoms more than once a week.
Severe asthma: The patient has daily symptoms
consistent with nighttime symptoms.
Intermittent AR: The disease with seasonally
symptomatic, lasting several weeks and resolving
spontaneously and recurring the following year.
Persistent AR: The disease recurs throughout the
year, or patients always have symptoms.
Statistical analysis

The data were analyzed using descriptive and
comparative statistical methods with SPSS V.20
software. The student's t-test was used to compare
quantitative findings between the two groups, and
the Chi-Square test was used to compare qualita-
tive findings between the two groups. A p-value
of less than 0.05 was considered statistically sig-
nificant.

Results

In this study, 190 patients under the age of 16
were studied. Seventy patients were in the AR
group and one-hundred and twenty were in the
asthma group. The demographic findings of pa-
tients in both groups are summarized in Table 1.
The frequency of rhinorrhea, sneezing, itchy nose
and throat, and nasal congestion was significantly
higher in patients with AR. In contrast, the fre-
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Table 1. Demographic findings.

Variable Asthma (n=120) AR (n=70) p-value
Age (years) 9.14£3.13 (2-16) 10.13+£3.45 (2-16) 0.443
Gender 0.001
Male 68 (56.7%) 45 (64.3%)
Female 53 (43.4%) 25(35.7%)
Living place 0.968
Urban 115 (95.8%) 67 (95.7%)
Rural 5(4.2%) 3 (4.3%)
Complains
Rhinorrhea 3(19.2%) 39 (55.7%) 0.003
Sneezing (20%) 50 (71.4%) 0.001
Itchy nose and throat 7(22.5%) 34 (48.6%) 0.003
Nasal congestion 43 (35.7%) 45 (64.3%) 0.003
Chronic cough 112 (93.3%) 31(44.3%) 0.004
Ttchy eyes 5(4.2%) Activity or sports 0.002
Past medical history
Asthma 7(22.5%) 1 (1.4%) 0.012
AR 3 (10.8%) 30 (42.9%) 0.021
Eczema 0(8.3%) 8(11.4%) 0.087
Atopy history 70 (58.3%) 43 (61.4%) 0.759
First-degree Relatives
Asthma 10 (8.3%) 4 (5.7%) -
AR 42 (35%) 22 (31.4%) -
Eczema 9 (7.5%) 7 (10%) =
Second-degree relatives
Asthma 30 (25%) 25(35.7%) -
AR 34 (28.3%) 20 (28.6%) -
Eczema 1 (0.8%) 1 (1.4%) -
Habitual history
Smoke exposure 6 (5%) 4 (5.7%) 0.212
Animal caring 8 (6.7%) 5(7.1%) 0.198
* Data were in mean+SD and frequency (%o).
Table 2. Clinical findings.
Variable Asthma (n=120) AR (n=70) p-value
Apnea 0 1 (1.4%) 0.909
Snoring 11(9.2%) 14 (20%) 0.021
PND 79 (65.8%) 32 (45.7%) 0.065
OME 3 (2.5%) 2(2.9%) 0.989
Tonsillar hypertrophy degree 0.219
Normal 99 (82.5%) 53 (75.7%)
I 7 (5.8%) 9(12.9%)
I 5(4.2%) 5(7.1%)
I 8 (6.7%) 3(4.3%)
v 1 (0.8%) 0
Auscultation 0.076
Crackles 2 (18.3%) 3(4.2%)
Wheezing 6 (30%) 6 (8.6%)
Rhonchi 0(8.3%) 2(2.9%)
Normal 59 (49.2%) 61 (87.1%)
Positive SPT 113 (94.2%) 64 (91.4%) 0.898
Abnormal PFT 32 (28.6%) 21 (30%) 0.709
Abnormal CXR 86 (65%) 47 (67.2%) 0.909
Sinusitis in warts radiography 102 (85%) 58 (82.9%) 0.760

PND: Paroxysmal nocturnal dyspnea; OME: Otitis media with effusion; SPT: Skin prick test; PFT: Pulmonary function test;
CXR: Chest X-ray.
* Data were in Frequency (%).
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quency of chronic coughs in patients with asth-
ma was significantly higher. Clinical examination
findings and clinical signs of patients in the two
groups are compared in Table 2. The frequency
of nighttime snoring was significantly higher in
patients with AR. Comparison of other clinical
findings between the two groups was not statisti-
cally significant.

In this study 35% of the asthma group also had
AR; we have 4 cases of persistent AR and 8 inter-
mittent AR in mild asthma patients. Six patients
with moderate asthma had persistent AR, and 19
had intermittent AR. Three patients with severe
asthma had persistent AR, and 2 had intermittent
AR (P=0.001). 25.7% of patients with AR also had
asthma. Two patients with intermittent AR had
mild asthma, six had moderate asthma, and two
had severe asthma. Six patients with persistent
AR had moderate asthma, one had mild asthma,
and one patient had severe asthma (P=0.001).

In this study 35% of the asthma group also had
AR; we have 4 cases of persistent AR and 8 inter-
mittent AR in mild asthma patients. Six patients
with moderate asthma had persistent AR, and 19
had intermittent AR. Three patients with severe
asthma had persistent AR, and 2 had intermittent
AR (P=0.001). 25.7% of patients with AR also had
asthma. Two patients with intermittent AR had
mild asthma, six had moderate asthma, and two
had severe asthma. Six patients with persistent
AR had moderate asthma, one had mild asthma,
and one patient had severe asthma (P=0.001).

Discussion

Asthma is the most common chronic respirato-
ry disease in children in many geographical areas,
especially in developing countries, and it has high
morbidity and economic costs for the healthcare
system. On the other hand, AR has become one
of the leading social health problems in recent
decades due to its high prevalence and adverse
effects on patients' quality of life. Almost half of
children and adults with asthma also have AR.
Recent epidemiological studies also show a strong
association between asthma and AR. These two
diseases are among the inflammatory conditions
of the airways. AR with pathophysiology is known
to reduce the response to asthma treatment and is
a prognostic factor in asthma control.

Our study aimed to investigate the relationship

between asthma and AR in 190 patients, 120 pa-
tients in the asthma group and 70 patients in the
AR group. The mean age of patients in the two
groups was 9.14 and 10.13 years, respectively. In
the asthma group, 56.7% of patients were male,
and in the AR group, 64.3% were male; Thus, the
frequency of these two diseases in males was sig-
nificantly higher. Rahimian et al. (2021) reported
that the prevalence of asthma in boys and girls
was 9% and 8%, respectively (14). Also, Kusunoki
et al. (2009) reported a higher prevalence of asth-
ma in boys (6%) than girls (4%) (15). This gender
difference might be related to the narrower cali-
ber of the airways in males than in females due to
hormonal effects in the first decade of life. Other
reasons include physical and social differences,
which can also be evidence of the difference that
males in childhood are more exposed to allergens
due to playing outside (16).

Skin prick test is also positive in up to 90% of
our patients. In line with our results, Ruokonen et
al. (2010) reported the close association of asth-
ma, AR and positive SPT in school-aged children
(17). This relation is also reported by Koponen et
al. (2012) cohort at the age of 5-7 years (18). Giv-
en these results, AR with positive SPT at the age
of 5 to 7 years might be a significant risk factor for
asthma at older ages.

In our study, the overall prevalence of atopy (ec-
zema, AR, and asthma) in the family of patients
with asthma was 58.3%, and in patients with AR
was 61.4%; But there is not a significant differ-
ence between the two groups. Eleven patients (6
in the asthma group and 5 in the AR group) have
Tobacco exposure. Verlato et al. (2016) evaluated
smoking and new-onset asthma, and they con-
cluded that current smoking was not a risk factor
for new-onset asthma unless new-onset wheez-
ing was also considered. The increase in asthma
incidence among ex-smokers was likely due to
reverse causation (19). The association between
asthma and AR appears to be due to progressive
allergenicity to allergens as well as inflammation
of the airways in childhood (20, 21). However,
exposure to allergens in sensitive individuals is
insufficient to cause asthma and requires a lo-
calized or systemic immune response of the im-
mune system to lead to structural changes in the
airways (22, 23). In addition, non-allergic factors
that cause respiratory tract inflammation, such
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as exposure to secondhand smoke and infectious
diseases, can also increase the risk of developing
asthma (24). Tara et al. (2018) reported that rhi-
nitis in childhood has significantly increased the
risk of asthma, even in the absence of atopy (25).
Tomanen et al. (2017) reported that a history of
asthma in parents, especially maternal asthma, is
a significant early-life risk factor for asthma at 11-
13 years of age (26).

In the present study, most patients had mod-
erate asthma (70.8%). Also, among patients with
asthma, 35% had AR, and the frequency of in-
termittent rhinitis was significantly higher than
the persistent (24.2% vs. 10.8%; P=0.001). On the
other hand, most of our AR patients had a per-
sistent type (60%). The prevalence of asthma in
AR patients was 25.7%, and moderate asthma was
significantly higher than mild and severe types
(17.1%, P=0.001). In line with our findings, To-
hidinik et al. (2019), in a meta-analysis, evaluated
274489 subjects, and the results show that AR is
strongly associated with asthma. They also indi-
cated that relieving airway allergic manifestations
may need dual control of AR and asthma (27).

Conclusion

Based on the findings of our study, there is a
significant relationship between the severity of
asthma and AR in patients with asthma and AR.
The results show that asthma prevalence is high
in patients with AR. Also, the frequency of AR
in patients with asthma is significantly higher.
Finally, Rhinitis frequently precedes asthma and
treating AR has beneficial effects on the control of
asthma, suggesting that upper airway disease is a
risk factor for asthma.
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