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Inhalant allergen sensitization in early life predicts development of respiratory
allergic diseases in Korean children

Eun Young Paek,' So-Yeon Lee,” Da Kyeong Lee,” Eom Ji Choi,® Min Jee Park,* Kun Baek Song,® Sungsu Jung,® Jisun Yoon,? Hyun-Ju Cho,?

Bong Seong Kim,” Kangmo Ahn,? Jihyun Kim,® Kyung Won Kim,’ Youn Ho Shin,"® Dong In Suh," Ji Soo Park,"" Sun Hee Choi,” Hyo Bin Kim,"
Hey Sung Baek,'* Soo-Jong Hong™

'Department of Pediatrics, Chung-Ang University Gwangmyeong Hospital, Chung-Ang University College of Medicine, Gwangmyeong; 2Department of Pediatrics,
Childhood Respiratory Allergy Center, Asan Medical Center, Seoul; >Department of Pediatrics, CHA Gangnam Medical Center, CHA University School of Medicine, Seoul;
“Department of Pediatrics, Hallym University Sacred Heart hospital, Pyeongchon; *Department of Pediatrics, Soonchunhyang Cheonan Hospital, University of
Soonchunhyang College of Medicine, Cheonan; *Department of Pediatrics, Pusan National University Yangsan Hospital, Yangsan; "Department of Pediatrics, Gangneung
Asan Hospital, University of Ulsan College of Medicine, Department of Pediatrics, Humidifier Disinfectant Health Center, Asan Medical Center, University of Ulsan College
of Medicine, Seoul; ®Department of Pediatrics, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul; “Department of Pediatrics, Severance
Children’s Hospital, Yonsei University College of Medicine, Seoul; °Department of Pediatrics, Kyung Hee University Medical Center, Kyung Hee University College of
Medicine, Seoul; ""Department of Pediatrics, Seoul National University College of Medicine, Seoul; ?Department of Pediatrics, Kyung Hee University Hospital at
Gangdong, Seoul; "*Department of Pediatrics, Inha University Hospital, Inha University School of Medicine, Incheon; “Department of Pediatrics, Kangdong Sacred Heart
Hospital, Hallym University College of Medicine, Seoul; *Department of Medicine, University of Ulsan College of Medicine, Seoul, Korea

Purpose: Inhalant allergen sensitization is a well-known risk factor for asthma and allergic rhinitis (AR). However, there are few recent
data on the prevalence of allergic sensitization in the general population of preschool Korean children. This study assessed the asso-
ciation between early-life sensitization and respiratory allergic diseases.

Methods: This study analyzed data from the COCOA (COhort for Childhood Origin of Asthma and allergic diseases) cohort including
1,925 children at age 3 and 988 children at age 7. New-onset allergic diseases were defined as those not diagnosed before age 6 and
diagnosed after age 7. Skin prick tests and serum specific IgE tests were performed at ages 3 and 7. Provocholine challenge test was
performed atage 7.

Results: House dust mite (HDM) was the most frequently sensitized allergen at both ages 3 and 7 (Dermatophagoides pteronyssinus
13.1%, Dermatophagoides farina 14.4%; 33.8%, 39.3%, respectively). Sensitization to indoor allergens at ages 3 and 7 increased risks
for new-onset AR (adjusted odds ratio [aOR], 2.80; 95% confidence interval [Cl], 2.05-3.84 and aOR, 5.70; 95% Cl, 3.13-10.29), asthma
(aOR, 2.89; 95% Cl, 1.65-5.03 and aOR, 2.68; 95% Cl, 1.10-6.51) and bronchial hyperresponsiveness (BHR) (@OR, 2.14; 95% Cl, 1.45-3.14
and aOR, 1.69; 95% Cl, 1.25-2.30). Early persistent sensitization to HDM was a risk factor for new-onset AR (aOR, 5.25; 95% Cl, 1.69-
16.30), asthma (aOR, 4.07; 95% Cl, 1.19-13.87) and BHR (aOR, 2.82; 95% Cl, 1.80-4.43).

Conclusion: Early persistent sensitization to HDM is associated with increased risk of new-onset AR, asthma and BHR. Early-life as-
sessment of sensitization is important in predicting future respiratory allergic disease development. (Allergy Asthma Respir Dis 2025;
13:114-122)
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INTRODUCTION

Allergic diseases such as asthma and rhinitis represent some of
the most prevalent chronic condition affecting children."? These

diseases are multifactorial, arising from complex interactions be-

tween genetic predisposition and environmental exposures and
their prevalence has been increasing steadily over the past 3 de-
cades.” The age of onset for allergic rhinitis (AR) and asthma has
become progressively younger and studies have indicated that

these conditions negatively impact sleep quality, academic achieve-
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ment and mental health.** Therefore, the identification of risk fac-
tors contributing to the development of allergic diseases in child-
hood is critical for the effective management and prevention of
these conditions.

Allergic sensitization plays an important role in the pathogene-
sis of asthma and AR.%® The patterns of allergic sensitization vary
by ethnicity, geographic region and age.” Furthermore, previous
studies have also demonstrated that both the age at onset and the
extent of sensitization are associated with long-term prognosis. In
the German Multicenter Allergy Study; allergen sensitization emerged
as the most significant risk factor for the development of asthma
and its persistence through the school years."” Similarly, findings
from the Childhood Asthma Management Program indicated that
both inhalant allergen sensitization and environmental exposure
to inhalant allergens were associated with asthma development."
Notably, previous studies have shown that inhalant allergen sensi-
tization during early life is linked to the subsequent development
of AR and asthma during the school-age years.”"* However, recent
data on the prevalence of allergic sensitization among preschool
children in the general Korean population are lacking. Moreover,
there are few studies in Korea that investigated the association be-
tween sensitization among children in the general population and
allergic diseases, but all of these studies were aimed at school-aged
children.""

In this study, we examined the prevalence of allergic sensitization
in Korean children from the COhort for Childhood Origin of Asth-
ma and allergic diseases (COCOA) cohort, a population-based
birth cohort study. We further assessed how the onset of sensitiza-
tion during the preschool years, as well as its persistence and de-
gree, is associated with the subsequent development of respiratory
allergic diseases. By focusing on the trajectory of early-life sensiti-
zation, this study provides a novel perspective on the long-term

implications of allergic sensitization in early childhood.

MATERIALS AND METHODS

1. Study population

Data were analyzed from the COCOA, a longitudinal prospec-
tive population-based birth cohort study conducted in South Ko-
rea.”"® Recruitment of mother-infant pairs was initiated on 19 No-
vember, 2007 and concluded on 31 December, 2015. Enrollment
was performed at 5 medical centers and 8 public-health centers

providing antenatal care in Seoul and Gyeonggi-do. Following de-
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livery, all infants, excluding those who met predefined exclusion
criteria, underwent 11 scheduled follow-up assessments: at 6 months,
1 year and annually thereafter. This study included 1,925 children
aged 3 years and 988 children aged 7 years for whom complete skin
prick test (SPT) results were available at each respective time points,
and whose AR and asthma status had been determined by physi-
cians (Supplementary Fig. 1). The study protocol received approval
from the Institutional Review Boards of Asan Medical Center (IRB
No. 2008-0616), Samsung Medical Center (IRB No. 2009-02-021),
Severance Medical Center (IRB No. 4-2008-0588), CHA Gangnam
Medical Center (IRB No. 2010-010) and Seoul National University
Hospital (IRB No. H-1401-086-550) prior to initiation. Written in-
formed consent was obtained from the parents or legal guardians
of all participants before interview was conducted, in accordance

with IRB guidelines.

2. Definitions of AR and asthma

AR was suspected in participants reporting characteristic rhini-
tis symptoms (i.e., watery rhinorrhea, nasal obstruction, sneezing
or itching). A diagnosis of AR was confirmed when a physician-
documented history revealed allergic sensitization and typical
rhinitis symptoms persisting for 2 or more consecutive days lasting
longer than 1 hour on most days."” Asthma diagnosis was based
on multiple outcome measures. The diagnosis of asthma was es-
tablished when participants exhibited a history of relevant symp-
toms in combination with bronchial hyperresponsiveness (BHR)
or reversible airway obstruction.” Additionally, new-onset AR
and asthma were defined as cases in which diagnoses were not

made before the age of 6 years but were made after the age of 7.

3. Allergic sensitization

SPTs were performed for 18 common allergens in children at
age 3 and 7 (Allergopharma GmbH & Co. KG, Germany). The test
panel comprised 14 inhalant allergens (i.e., Dermatophagoides
pteronyssinus [Der. pl, Dermatophagoides farinae [Der. f], dog
dander, cat epithelium, German cockroach, Alternaria alternata,
Aspergillus fumigatus, grasses mixture, Japanese hop, birch, oak,
ragweed, mugwort, and alder) and 4 food allergens (i.e., egg white,
peanut, cow's milk, and soybean).” Histamine (10 mg/mL) and
normal saline were used as positive and negative controls, respec-
tively. A mean wheal diameter of =3 mm for allergens and hista-
mine after 15 minutes was considered as a positive result. Positive

sensitization was defined as at least one positive test result to any
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of the 18 allergens tested by SPT.

Serum specific IgE levels to Der. fand birch were measured using
the ImmunoCAP (Thermo Fisher Scientific Inc., Sweden) in a sub-
set of the study population.” Serum specific IgE concentrations
exceeding 0.35 IU/mL were considered positive for allergic sensiti-
zation.

To assess associations between sensitization patterns and allergic
disease development, the 14 inhalant allergens were categorized as
indoor or outdoor allergens. Indoor allergens included Der. p, Der. f,
cockroach, dog dander and cat epithelium, whereas outdoor aller-
gens included Japanese hop, alder, birch, oak, mugwort, ragweed,

grasses mixture, Alternaria alternata and Aspergillus fumigatus.

4. Bronchial hyperresponsiveness

BHR was assessed using a provocholine bronchial challenge test
at age 7' A modified 5-breath dosimeter method was employed.
Normal saline was administered as a baseline, followed by stepwise
concentrations of provocholine (0.0625, 0.25, 1, 4, and 16 mg/mL).
The cumulative dose of provocholine required to produce a 20%
reduction in forced expiratory volume in 1 second (PC), in ac-
cordance with the American Thoracic Society guidelines, was re-
corded. Participants with PC;y < 8 mg/mL were classified as hav-

ing BHR to provocholine.

5. Allergic sensitization trajectories

Allergic sensitization trajectories were classified based on SPT
results at ages 3 and 7 as follows: no sensitization (negative results
at both time points), late sensitization (negative results at age 3 and
positive results at age 7), early transient sensitization (positive re-
sults at age 3 and negative results at age 7) and early persistent sen-
sitization (positive results at both time points). A total of 820 chil-
dren received SPT at both ages 3 and 7 and these participants were
included in the analysis of allergic sensitization trajectories. 168
children who lacked SPT results at either age 3 or 7 were excluded

from the analysis.

6. Statistical analysis

Statistical analysis were performed using IBM SPSS Statistics
ver. 26.0 (IBM Co., USA). Associations between sensitization and
allergic diseases were examined using multivariable-adjusted lo-
gistic regression and expressed as odds ratios (ORs) with 95% con-
fidence interval (CI). The same method was used to analyze asso-

ciations between sensitization and its potential risk factors. Ad-
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justment variables included sex, parental history of allergic diseas-
es, maternal education level and exclusive breastfeeding during
the first 6 months of life. For comparisons between characteristics
of the age 3 and age 7 groups, continuous variables were presented
as mean = standard deviation and categorical variables were ex-
pressed as percentages (%). Comparisons between groups classi-
fied according to the onset of sensitization were analyzed using
1-way analysis of variance. A P-value of <0.05 was considered sta-

tistically significant.

RESULTS

1. Characteristics of the study population
This study included 1,925 children aged 3 years and 988 children
aged 7 years. Baseline characteristics are presented in Supplemen-

tary Table 1.

2. Prevalence of allergic sensitization by age and risk factors

Among Korean children, the prevalence of allergic sensitization
increased with age (Fig. 1). At 3 years of age, the most common al-
lergens were house dust mite (HDM) Der. p (13.1%) and Der. f
(14.4%). At 7 years of age, HDM remained the most frequently de-
tected allergen, with sensitization rates increasing to 33.8% for
Der. p and 39.3% for Der. f. At 3 years of age, the sensitization rates
to birch and oak were 1.35% and 0.88%, respectively. By age 7, birch
(7.8%) and oak (7.5%) had the second and third highest sensitiza-
tion rates.

At age 3, having older siblings was associated with increased
risk of inhalant allergen sensitization, based on both SPT and Im-

munoCAP results (Supplementary Figs. 2 and 3).

3. Association between allergic sensitization and AR,

asthma and BHR

Cross-sectional analysis at age 3 showed that inhalant allergen
sensitization was associated with increased risks of new-onset AR
(adjusted OR [aOR], 1.98; 95% CI, 0.95-4.13), asthma (aOR, 3.14;
95% CI, 1.42-6.98) and BHR (aOR, 1.97; 95% CI, 1.36-2.85) (Fig. 2).
New-onset AR was associated with sensitization to indoor aller-
gens, particularly to HDM (aOR, 2.27; 95% CI, 1.01-5.12). New-on-
set asthma was associated with sensitization to both indoor (aOR,
2.89;95% CI, 1.65-5.03) and outdoor (aOR, 3.55; 95% CI, 1.40-9.00)
allergens. Sensitization to tree pollen allergens among outdoor al-

lergens was significantly associated with new-onset asthma (aOR,
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Fig. 1. Prevalence (%) of allergic sensitization by skin prick test at age 3 (A), age 7 (B). Der p, Dermatophagoides pteronyssinus, Der f, Dermatophagoides farinae, Hop

J, Japanese hop; Alternaria, Alternaria alternata; Aspergillus, Aspergillus fumigatus.

5.52; 95% CI, 1.06-28.80). BHR was associated with sensitization
to indoor allergens, particularly HDM (aOR, 2.17; 95% CI, 1.46-
3.24).

Atage 7, sensitization to indoor allergens remained a significant
risk factor for new-onset AR (aOR, 5.68; 95% CI, 3.13-10.29), asth-
ma (aOR, 2.68; 95% CI, 1.10-6.51) and BHR (aOR, 1.69; 95% CI,
1.25-2.30) (Fig. 3). Sensitization to HDM was significantly associ-
ated with new-onset AR (aOR, 5.79; 95% CI, 3.19-10.53), asthma
(aOR, 2.84; 95% CI, 1.17-6.91) and BHR (aOR, 1.68; 95% CI, 1.23-
2.28). In contrast, sensitization to outdoor allergens at age 7 was
only associated with an increased risk of new-onset AR (aOR, 3.48;
95% CI, 1.23-9.85).

4. Effect of polysensitizations and the degree of
sensitization by ImmunoCAP on allergic diseases
The degree of Der. fsensitization was classified by ImmunoCAP

values. Values were stratified into tertiles based on a normal distri-

bution at ages 3 and 7. At age 3, no statistically significant associa-
tions were observed. However, at age 7, higher InmunoCAP values
were significantly associated with an increased risk of new-onset
AR and asthma (Fig. 4).

Furthermore, at age 7, children who tested positive for both Der. f
and birch allergens exhibited a significantly elevated risk of new-
onset AR (aOR, 7.53; 95% CI, 1.68-33.72) and asthma (aOR, 5.68;
95% CI, 1.64-19.74) compared to those sensitized to Der. falone
(aOR, 2.91;95% CI, 1.69-5.03 for AR; aOR, 3.18; 95% CI, 1.20-8.40
for asthma). Similarly, the risk of BHR was significantly higher
among children sensitized to both allergens (aOR, 2.21; 95% CI,
1.07-4.56) than in those sensitized to Der. falone (aOR, 1.80; 95%
CI, 1.29-2.50) (Fig. 5).

5. Effect of allergic sensitization trajectories on allergic
diseases

The study population was categorized into 4 trajectories: no
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sensitization (N =422, 51.5%), late sensitization (N =248, 30.2%),
early transient sensitization (N =19, 1.1%) and early persistent sen-
sitization (N=141, 17.2%) (Table 1).

Trajectory characteristics are presented in Supplementary Table 2.

Regarding indoor allergens, early persistent sensitization trajec-
tory was associated with the highest risk for new-onset AR (aOR,
5.79; 95% CI, 2.01-16.00), asthma (aOR, 4.34; 95% CI, 1.34-13.97)
and BHR (aOR, 2.66; 95% CI, 1.72-4.13), compared with other tra-
jectories. The same pattern was observed in participants sensitized
to HDM. Within the early persistent HDM sensitization trajectory,
the risks for new-onset AR, asthma and BHR were highest, with
aOR of 5.25 (95% CI, 1.69-16.30), 4.07 (95% CI, 1.19-13.87) and
2.82(95% CI, 1.80-4.42), respectively.

In contrast, among outdoor allergens, specifically tree pollens,
only late onset sensitization trajectory was significantly associated
with an increased risk of new-onset AR with aOR of 4.48 (95% CI,
1.43-14.00) and 3.48 (95% CI, 1.01-12.00), respectively.

Allergy Asthma Respir Dis AARD

Table 1. Risk of new-onset allergic rhinitis, asthma and bronchial hyperrespon-
siveness after age 7 according to sensitization trajectories by skin prick test at

age3and7

Variable

New-onset
allergic rhinitis

New-onset
asthma

Bronchial
hyperresponsiveness

Inhalant allergen
None

1 (Reference)

1 (Reference)

1 (Reference)

Late 494(255-960)  2.35(0.79-6.96) 1.28(0.88-1.85)
Early transient - - 0.37(0.04-3.05)
Early persistent  5.02(1.80-14.00) 4.50(1.45-1396)  2.47(1.61-3.81)

Indoor allergen*®
None

1 (Reference)

1 (Reference)

1 (Reference)

Late 497(251-983)  3.32(1.14-9.64) 1.39(0.95-2.02)
Early transient - - 0.68(0.08-6.22)
Early persistent  5.79(2.01-16.70)  4.34(1.34-1398)  2.66(1.724.13)

QOutdoor allergen’
None

1 (Reference)

1 (Reference)

1 (Reference)

Late 4.48(1.43-14.00) 0.80(0.18-3.48) 1.26(0.78-2.03)
Early transient ~ 1.22 (0.09-16.65) - 1.11(0.20-6.11)
Early persistent - 541(055-53.12)  1.28(0.41-4.01)
HDM allergen
None 1 (Reference) 1 (Reference) 1 (Reference)
Late 5.31(269-10.20) 3.79(1.33-1079)  1.39(0.96-2.03)
Early transient - - 0.91(0.09-8.94)
Early persistent  5.25(1.69-16.30)  4.07(1.19-13.87)  2.82(1.80-4.43)
Pet allergen
None 1 (Reference) 1 (Reference) 1 (Reference)
Late 201(054-748)  293(0.79-1092)  2.01(1.10-3.69)
Early transient - - 2.24(0.14-36.39)
Early persistent  1.97(0.11-36.20) 6.59(0.68-6357)  1.63(0.51-5.21)
Tree allergen
None 1 (Reference) 1 (Reference) 1 (Reference)
Late 348(1.01-12.00) 1.65(0.46-5.91) 1.43(0.85-2.39)
Early transient - - 0.93(0.08-11.03)
Early persistent - - 1.03(0.25-4.25)

Values are presented as aOR* (5% Cl).

a0R, adjusted odds ratio; CI, confidence interval; HDM, house dust mite.

*Indoor allergens included Dermatophagoides pteronyssinus, Dermatophagoides fa-
rinae, cockroach, dog dander, and cat epithelium. "Outdoor allergens included alder,
birch, oak, Japanese hop, mugwort, ragweed, grasses mix, Alternaria alternata and
Aspergillus fumigatus. *Adjusted by maternal education status, sex, family history of
allergic disease and type of feeding for the first 6 months.

DISCUSSION

This study analyzed the characteristics of early life sensitization
and its association with the development of respiratory allergic
diseases in the general pediatric population of Korea. HDM was
the most prevalent allergen among children aged 3 and 7 years

and the frequency of sensitization increased with age. Inhalant al-
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lergen sensitization was associated with new-onset respiratory al-
lergic diseases. In particular, sensitization to indoor allergens, es-
pecially HDM, at age 3 was associated with an increased risk of
new-onset AR, asthma and BHR, whereas sensitization to tree
pollen at age 3 was linked to new-onset asthma.

The degree of sensitization was also correlated with the risk of
new-onset allergic diseases. Moreover, children with polysensiti-
zations to both Der. fand birch by ImmunoCAP at age 7 had a
higher risk of AR and asthma compared to those with monosensi-
tization to Der. f. The timing of sensitization was also associated
with allergic diseases. Early persistent sensitization to indoor al-
lergens, particularly HDMs, was linked to increased risk of new-
onset AR, asthma and BHR. These findings underscore the im-
portance of identifying children sensitized to common major in-
halant allergens based on degree and multiplicity particularly at
age 3 and with persistent sensitization at age 7. Regular monitor-
ing for allergic sensitization and the development of respiratory
allergic diseases from preschool children onward, along with the
implementation of inhalant allergen avoidance strategies in this
population may contribute to preventing long-term disease pro-
gression.

Previous studies have demonstrated that sensitization patterns
to inhalant allergens vary according to geographic region and cli-
matic conditions.”” In Asian countries, HDMs are the most preva-
lent inhalant allergens.” Although the age groups examined differ
across studies, the reported sensitization rates to HDMs among
children in the general population are 32.3% in Singapore, 30% in
Taiwan, 54.3% in Japan and 33.76% in Korea.”*** Consistent with
these findings, our study identified Der. p and Der. f as the most
predominant allergens among Korean children aged 3 and 7 years.
Notably, Japan exhibits a distinct sensitization profile among Asian
countries, with a higher prevalence of sensitization to pollen. Ac-
cording to the JECS (Japan Environment and Children’s Study)
study, the sensitization rates to HDMs and Japanese cedar in t2-
year-old children, were 10% and 2.4%, respectively.” Moreover, the
T-Child (Tokyo Children’s Health, Illness and Development
study) study reported sensitization rates to Japanese cedar of 32.8%
atage 5 and 57.8% at age 9, while the corresponding rates for Der. f
were 42.1% and 54.3%, respectively, indicating that sensitization
frequency increases with age.”® Similarly, our findings demonstrat-
ed an age-related increase in inhalant allergen sensitization from
age 3 to age 7. Specifically, the sensitization rate to Der. p increased
from 13.1% to 33.8% and Der. ffrom 14.4% to 39.3%. Sensitization
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to birch pollen also increased from 1.35% to 7.82%. Although pre-
vious studies in Korea have focused on school-aged children,'*”
the present study extends this research to include children as young
as 3 years old within a population-based cohort.

Previous investigations have reported that sensitization patterns
influence the development of respiratory allergic diseases, includ-
ing AR, asthma and BHR." In Western countries, sensitization to
pollen has been strongly associated with the exacerbation of respi-
ratory allergic diseases. Conversely, in Asian populations, sensiti-
zation to HDMs has been more closely linked to the pathogenesis
of AR and asthma than pollen sensitization.” In this study, sensi-
tization to tree pollen at the age of 3 increased the risk of new-on-
set asthma (aOR, 5.52; 95% CI, 1.06-28.80). Furthermore, sensiti-
zation to HDMs at the age of 3 increased the risk of new-onset AR
(aOR, 2.27; 95% CI, 1.01-5.12) and BHR (aOR, 2.17; 95% CI, 1.46-
3.24).

Furthermore, studies have shown that early-life sensitization in-
creases the risk of developing asthma and AR by the age of 19.*
Ongoing research aims to elucidate the mechanisms by which ear-
ly sensitization heightens this risk. Individuals with defects in epi-
thelial barrier surfaces, such as those of the skin, gastrointestinal
tract and respiratory tract exhibit increased permeability to aller-
gens, facilitating IgE-mediated sensitization.”” A compromised
epidermal epithelium promotes environmental allergen absorp-
tion, initiating a systemic T-helper type 2 response and leading to
a immune dysregulation.” This process has been reported to ele-
vate the risk of future allergic disease development.” Additionally,
it has been reported that prolonged duration of sensitization cor-
relates with increased specific IgE levels, molecular spreading and
polysensitization, all of which contribute to increased risks of asth-
ma and AR.* The findings of this study align with the previously
proposed hypothesis, as similar patterns were observed in cases of
early sensitization, multiple sensitizations, severe sensitizations.

This study also confirmed that early persistent sensitization to
indoor allergens, particularly HDMs, increases the risk of new-on-
set AR, asthma and BHR. However, whereas most previous stud-
ies have primarily investigated sensitization patterns in school-
aged children,'** this study emphasizes an earlier developmental
window, specifically at age 3, to assess the influence of early-life
sensitization on the subsequent development of allergic respiratory
diseases. Another German birth cohort study has similarly ana-
lyzed sensitization at age 3 and demonstrated that inhalant aller-

gen sensitization most significantly increases the risk of develop-
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ment of asthma during the school years, which is consistent with
the results of this study." However, the previous study focused on
an allergy high risk population, distinguishing it from this study
based on the general population. Therefore, the current findings of
this study emphasizes the importance of early detection and prop-
er management of sensitization in young children from the gener-
al population.

This study has certain limitations. The study population was
limited to children residing in Seoul and Gyeonggi-do, Korea. As
sensitization patterns may differ between urban and rural settings,
this geographic constraint should be considered when interpreting
the results. However, according to previous reports from Korea,
although there may be some minor differences, the overall nation-
wide pattern remains highly similar and thus this is not of signifi-
cant concern. Furthermore, as this study focused on children from
the general population, it offers the advantage of allowing broader
generalization of the findings.

This study reported age-specific sensitization rates within a gen-
eral population of Korean children. It also demonstrated that the
risk of respiratory allergic diseases varies according to the specific
type of sensitized inhalant allergen, degree of sensitization, pres-
ence of polysensitization and the timing and persistence of early
sensitization. These findings underscore the importance of identi-
fying early-life sensitization to indoor or outdoor inhalant allergens
in clinical practice to facilitate prediction of subsequent allergic
disease development. Regular monitoring of sensitized children
may enable early diagnosis and timely intervention. Most impor-
tantly, efforts should focus on minimizing inhalant allergen expo-
sure to prevent early sensitization and further research on the patho-
genesis and identification of predictive biomarkers should be pri-

oritized.

SUPPLEMENTARY MATERIALS

Supplementary Tables 1-2 and Supplementary Figs. 1-3 are avail-
able at http://www.aard.or.kr/src/sm/aard-13-114-s002.pdf.
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