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Objective: To determine factors associated with childhood non-atopic asthma comparing to those with atopic asthma

Materials and Methods: A cross-sectional study was conducted among asthmatic pediatric patients aged between 1 month
and 15 years of age who were treated between 2008 and 2013 at Department of Pediatrics, Charoenkrung Pracharak Hospital.
Positive skin prick test with at least 1 allergen indicated atopic asthma whereas the negative test indictaed non-atopic asthma.
Population characteristics and factors associated with non-atopic asthma were compared with atopic group.

Results: Of 373 childhood asthmatic patients studied, 189 (50.7%) had non-atopic asthma. Median age at onset and medain
age of non-atopic asthmatic patients were significantly younger than atopic asthmatic patients: 1.16+1.29 years vs. 2.18+
1.99 years (p<0.001) and 2.91+2.08 years vs. 5.45+3.33 years (p<0.001), respectively. Factors associated with a significantly
greater risk of non-atopic comparing to atopic asthma included age at onset <1 year old, a history of wheezing associated with
upper respiratory tract infection, and a history of breastfeeding >6 months.

Conclusion: Factors associated with a greater risk of non-atopic asthma were age at onset <1 year old, a history of wheezing
associated with upper respiratory tract infection, and a history of breastfeeding >6 months.
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Asthma is characterized by chronic airway
inflammation which can cause death and disability. A
global prevalence ranged from 1% to 16% of the
population in different countries(1). The prevalence of
asthma is more common in developed than in
developing countries(2). One study from Thailand
showed the prevalence of asthma in the younger age
group (6 to 7 years old) had  increased from 12% to
15%(3).

The International Study of Asthma and
Allergies in Childhood Phase III which clearly
demonstrated a very high prevalence of asthma in low
socioeconomic conditions suggested an important role
for the local environment on the occurrence of asthma.
The interactions between multiple genes and the

environment, through both allergic and non-allergic
mechanisms, certainly impacted on the prevalence
across the regions(4).

Many studies found correlation of asthma and
atopy(5-8). The strength of the associations increased
with economic development(5,6). Atopy is one of the
main risk factors for the severity and persistence of
disease(7). However, not all patients with asthma were
related to atopy because several distinct wheezing
phenotypes in childhood were not found to have atopy.
Also an avoidance of allergen in early life to prevent
atopic sensitization did not have definitive lasting
benefits(6).

Distinct patterns of risk factors for atopic
and non-atopic asthma in children and adolescents
have been reported in several studies. Non-atopic
asthma was associated with recurrent chest infection
at 2 years(6), lower respiratory tract infection in
childhood(5), maternal asthma(6,9), family history of
asthma/rhinitis/eczema(5), male sex(9), maternal
smoking(9,10), mold or dampness at home(5,9,10), and <3
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months of breast feeding(10). In Thailand, few studies
have been conducted on non-atopic asthma.

Currently, abundant information exists
regarding adult non-atopic asthma, whereas there are
fewer data in children. We aimed to determine the clinical
differences between non-atopic and atopic asthma in
children.

Materials and Methods
This cross-sectional study was approved by

the Ethics Committees of the Faculty of Medicine Vajira
Hospital, Navamindradhiraj University and Bangkok
Metropolitan Administration. Asthmatic patients who
were treated in the institution between 2008 and 2013
were identified. Inclusion criteria were children between
1 month to 15 years old with a diagnosis of asthma
according to the Global Initiative for Asthma
guidelines(11). Asthma was grouped as atopic or non-
atopic according to the results of skin prick   test [SPT].
Positive SPT for at least 1 allergen indicated atopic
asthma and negative test indicated non-atopic asthma.
Exclusion criteria were those who had underlying
disease that might cause wheezing e.g., heart disease,
chronic lung disease, subglottic stenosis, and had
incomplete data.

The SPT was performed with 7 common
aeroallergens and 6 common food allergens in patients
<3 years old, and with 11 common aeroallergens in
older patients. Histamine and saline were used as
positive and negative controls. After 15 minutes, the
wheal diameter was measured, with positive results
being a diameter of at least 3 mm greater than that in
the negative controls.

Data collected were general characteristics
and demographic factors such as age, sex, mode of
delivery birth weight, any event during perinatal period,
age onset of asthma, history of maternal smoking
during pregnancy, history of breastfeeding, day care,
obesity, gastroesophageal reflux disease, family history
of asthma, allergic rhinitis, smoking in the house, and
history of allergen exposure and asthma features.

Breastfeeding included breastfeeding with or without
supplementary milk or food.

Statistical analysis
Study population characteristics and factors

associated with atopic or non-atopic asthma were
evaluated. Student’s t-test or Mann-Whitney U test
was used to compare variables and were used in a
logistic model to define the independent predictors of
non-atopic asthma by multivariate analysis p<0.05 was
considered statistically significant.

Results
Among 373 asthmatic patients who were

enrolled into the study between 2008 and 2013, 189
(50.7%) had non-atopic asthma. Demographic data of
the patients are summarized in Table 1. Non-atopic
asthmatic patients were significantly younger than
atopic asthmatic patients (2.91+2.08 years vs. 5.45+3.33
years, p<0.001). The corresponding age at onset were
1.16+1.29 years and 2.18+1.99 years (p<0.001).

We studied the association of several
demographic factors and childhood non-atopic and
atopic asthma (Table 2). Patients with breastfeeding:
>6 months had a significantly higher risk of non-atopic
asthma than atopic asthma.

We studied the history of allergen exposure
in childhood with non-atopic and atopic asthma. These
are summarized in Table 3. There were no significant
difference between the history of allergens exposure
and the atopic or non-atopic asthma. Asthma features
in childhood with non-atopic and atopic asthma are
summarized in Table 4. Patients with age of onset 1 to 5
years was a significant protective factor of non- atopic
asthma compared to age of onset <1 year. In the other
hand meant that patients with age of onset <1 year was
a significant risk factor of non- atopic asthma compared
to age of onset 1 to 5 years.

Discussion
The results show that non-atopic asthma was

Non-atopic asthma (n = 189) Atopic asthma (n = 184) p-value

Age (months)             34.94+24.95         65.35+40.00 <0.001
Birth weight (kg)               2.97+0.58           2.96+0.54   0.085
Breastfeeding (months)               8.95+10.32           7.02+10.29   0.070
Onset of disease (months)             13.88+15.47         26.10+23.91 <0.001
Day care (months)               4.35+10.61           2.42+8.42   0.057

Table 1. General characteristics and continuous data of childhood non-atopic and atopic asthma
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as frequent as atopic asthma in Thai asthmatic children
between 1 month and 15 years of age. Approximately
50.7% of cases were classified as non-atopic asthma.
In contrast, previous studies from Iran(12) and Chile(13)

reported rates of 21.1% and 37.5%, respectively, for
non-atopic asthmatic children(12,13). Moreover, non-
atopic asthmatic children were significantly younger
than atopic asthmatic children, which was similar to
the results of a previous study in Iran(12).

The present study showed that asthmatic
children with a history of breastfeeding for >6 months
had a higher risk of non-atopic asthma. Previous
findings by Nwaru et al(7) also found longer
breastfeeding period (5 to 9.5 months) also had greater
risk than that with a duration of <5 months(7).

We found non-atopic asthmatic children had
significantly younger age at onset of asthma than that
of atopic asthmatic children. Similar to the study of
Castro-Rodriguez et al(13), the onset of symptoms was
significantly earlier in non-atopic asthmatic children
than in atopic asthmatic children. In contrast, two
studies from Iran and the United Kingdom showed that
ages at onset were not different between atopic and
non-atopic asthmatic patients(6,12). Asthma began in
early childhood, which was often linked to exposure to
allergens, such as dust mites, tobacco, smoke, and viral
respiratory infections. In very young children (<2 years
old), the definite diagnosis of asthma was difficult.
Wheezing at this age often followed a viral infection
which might disappear later.

An important factor associated with non-
atopic asthma in our study was a history of wheezing
associated with upper respiratory tract infection [URI]
had a significantly higher risk of non-atopic asthma
than those without such a history. Kurukulaaratchy et
al(6) also found that patients with recurrent chest
infections in infancy showed a significantly increased
risk of non-atopic asthma(6).  From a systematic review
of the risk factors for non-atopic asthma/wheeze in
children and adolescents, a positive association
between lower respiratory symptoms or infections and
non-atopic asthma in early childhood(5). Non-atopic
asthma was usually secondary to chronic or recurrent
infection of the bronchi, sinuses, or tonsils and
adenoids. There was evidence that it developed from
hypersensitivity to the bacteria or, more commonly,
viruses that caused the infection(14). Respiratory tract
infections were found to have a causal role in non-
atopic asthma development through an impaired
epithelial barrier, antiviral immune responses, or other
underlying mechanisms that cause damage to, and

remodeling of, the airways in susceptible children(15),
whereas atopic asthma damage and remodeling of the
airways has been found to occur due to allergen-
induced inflammatory cytokine release. It should be
noted that the inflammatory process in the airways was
similar between atopic and non-atopic asthma patients.
However, there were differences regarding antigen
exposure(16). Microbial super-antigens may also be
important in non-atopic asthma, driving the
inflammatory process in the airways.

Furthermore, our study showed that a family
history of asthma, smoking during pregnancy, and
smoking in the house were not significantly associated
with non-atopic asthma. These findings were different
from those of most previous studies(5,9,17). A family
history of asthma showed a consistently high and
significantly positive association with non-atopic
asthma in one systematic review(5). All these studies
suggested that a family history of asthma is associated
with non-atopic asthma. However, a family history of
asthma was not significantly associated with non-
atopic asthma in our study because we found that a
family history of asthma was similarly associated with
both groups of non-atopic with atopic asthma.

Mode of delivery and sex of children were not
significantly different between the two groups, similar
to the findings of Mahdaviani et al(12). However,
Moncayo et al(17) found males had significantly greater
risk of atopic wheezing. Other factors, such as
environment, history of daycare, obesity, birth weight,
comorbidities (e.g. allergic rhinitis, gastroesophageal
reflux disease), severity of disease, and control of
disease, were not associated with childhood non-atopic
asthma, similar to the results of most earlier
studies(5,12,17).

A limitation of the present study was the use
of the control group because there were a wide variety
of control groups from different studies, such as non-
atopic, non-asthma, and non-asthma irrespective of
atopy or atopic asthma groups. Therefore, many
difference of control groups might result in different
causal factors.

Conclusion
In summary, the present study showed that

approximately 50% of asthmatic children between 1
month and 15 years of age had non-atopic asthma.
Factors associated with a greater risk of non-atopic
asthma included age at onset <1 year, a history of
wheezing associated with URI, and a history of
breastfeeding for >6 months. Other factors, however,
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such as environment, history of daycare, obesity, birth
weight, comorbid disease (e.g. allergic rhinitis,
gastroesophageal reflux disease), severity of disease,
asthma symptom control, and types of control
medication, were not associated with childhood non-
atopic asthma.

What is already known on this topic?
Several risk factors for atopic and non-atopic

asthma in children and adolescents have been reported.
Non-atopic asthma was positively associated with
recurrent chest infection at 2 years, lower respiratory
tract infection in childhood, maternal asthma, family
history of asthma/rhinitis/eczema, male sex, maternal
smoking, mold or dampness at home, and <3 months of
breastfeeding.

What this study adds?
Factors associated with risk of non-atopic

asthma in Thai children included age at onset <1 year,
a history of wheezing associated with URI, and a history
of breastfeeding for >6 months.
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