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INTRODUCTION

Chronic rhinitis in children is a very common disease [1]. It is 
generally not considered to be severe, however, it worsens the 

children’s life quality, school performance, physical health, 
growth, sleep, and etc. [2]. Chronic rhinitis can be classified into 
allergic and nonallergic rhinitis [3]. Allergic rhinitis is caused by 
an IgE-mediated reaction, while the pathophysiology of nonal-
lergic rhinitis is still ambiguous [3]. Most studies regarding 
chronic rhinitis have focused on allergic rhinitis, however, nonal-
lergic rhinitis is also prevalent and should be focused on more 
[3,4].

The symptomatic and physical distinction between allergic 
and nonallergic rhinitis is difficult [5]. For the exact differential 
diagnosis, allergy tests including the skin prick test or the mea-
surement of specific IgE is essential [3-5]. It is believed that a 
positive test results into allergic rhinitis whereas negative results 
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Objectives. Allergic and nonallergic rhinitis are very common disease for children, however, little is known about their nat-
ural courses in the general population. The purpose is to evaluate the natural course of allergic and nonallergic rhinitis 
in children.

Methods. We analyzed data from Snoring Child Cohort of 178 children (107 boys and 71 girls). All children entered the 
study at the age of 7 years (range, 6.5 to 7.4 years). Questionnaires regarding chronic rhinitis, a skin prick test (SPT) 
for 5 inhalent allergens, and specific IgE for 2 dust mites were administered. Children were classified into 4 groups: 
allergic rhinitis (rhinitis, positive SPT), nonallergic rhinitis (rhinitis, negative SPT), sensitization only (no rhinitis, posi-
tive SPT), and control (no rhinitis, negative SPT). We repeated follow them annually, and analyzed the data of first 
and third year for this study.

Results. Finally, the data of 122 children were analyzed. Among 18 children with allergic rhinitis at 7 years, 13 (72%) be-
came sensitization only after 2 years and 5 (28%) were remained having allergic rhinitis. Five out of 19 children 
(26%) with nonallergic rhinitis developed into allergic rhinitis and 7 (37%) into control at 9 years. Twenty-four out 
of 28 children (86%) with sensitization only at 7 years remained the same at 9 years. Among 57 control children at 7 
years, 2 (4%) developed into allergic rhinitis, 7 (12%) with nonallergic rhinitis, and 16 (28%) with sensitization only 
at 9 years.

Conclusion. The status of chronic rhinitis and allergen sensitization is ever-changing in children.
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are determined to be nonallergic rhinitis, and that once the di-
agnosis is settled, it is persistent for a long time [3-5]. However, 
it is known that the status of sensitization for allergens could 
change over time and that rhinitis symptom also could disap-
pear without any specific reason [6,7]. Authors thought that it is 
very important to grasp these changes to better understand al-
lergic and nonallergic rhinitis. Though, few longitudinal studies 
have evaluated the changes seen in allergic and nonallergic rhi-
nitis, especially among Asian children.

The purpose of this study was to evaluate the changes seen in 
allergic and nonallergic rhinitis in Korean children using a pro-
spective cohort.

MATERIALS AND METHODS

Study design
Data from the single prospective cohort ‘Snoring Children 
Study’ was analyzed. Originally, the study was designed to eval-
uate the effect of snoring on children in various perspectives. It 
encompassed a wide range of evaluations about general status, 
sleep pattern, behavior, stress level, and dietary life through 
questionnaire. It also involved body measurement, skin prick 
test, and blood tests for liver and thyroid function, growth hor-
mone, specific IgE for dust mites, complete blood count, insulin, 
glucose, hemoglobin A1c, and so on. We enrolled all 178 first 
grade children (107 boys and 71 girls) from a public elementary 
school in Seoul, Korean, and evaluated them annually from 
2012 to 2014. We will follow them up 2 years more. The de-
tailed study design was described in our previous study [8]. For 
this study, the data collected between 2012 and 2014 was used.

On average, the children were 7 years old (range, 6.5 to 7.5 
years) in 2012 and 9 years old (range, 8.5 to 9.5 years) in 2014. 
Medications were not allowed for 2 weeks prior to this study. 
The skin prick test (SPT) was done for five most common aller-
gens for Korean children, namely Dermatophagoides pteronys-
sinus, Dermatophagoides farina, cat, dog, and pollen mixture 

(Allergy Therapeutics, Worthing, UK) [9]. If the wheal was larger 
than 3 mm or the histamine control, it was defined to be a posi-
tive SPT. Venous blood sampling was taken to measure specific 
IgE of D. pteronyssinus and D. farina (ImmunoCAP system, 
Phadia AB, Uppsala, Sweeden). IgE levels above 0.7 kU/L was 
defined as positive. The parents or guardian were surveyed using 
questionnaires about rhinitis-related symptoms according to the 
International Study of Asthma and Allergy in Children [1]. 
Chronic rhinitis was defined if children had a sneezing/runny 
nose or a blocked nose in the last 3 months without the diagno-
sis of the common cold. We classified the children based on the 
presence or absence of chronic rhinitis and their SPT results in 
Table 1. The result of ImmunoCAP was not considered for this 
classification.

This study was approved by the Institutional Review Board of 
Konkuk University Hospital (KUH1110015) and registered in 
Clinical Research Information Service (KCT0000699). A written 
informed consent was acquired from the children’s parents prior 
to enrolling in the study.

Data analysis
The prevalence of allergic rhinitis, nonallergic rhinitis, sensitiza-
tion only, and control from the data of 2012 and 2014 was cal-
culated. The change of sensitization for 5 allergens from the skin 
prick test results and for 2 allergens from the ImmunoCAP data 
was also analyzed.

RESULTS

Finally, the data of 122 children (75 boys and 47 girls) was ana-
lyzed for this study. Baseline characteristics like sex, physical 
measurements, or parental history of allergic rhinitis did not dif-
fer between the children included in this study and the rest of 
cohort children (data not shown).

Prevalence of allergic rhinitis, nonallergic rhinitis, sensitization 
only, and control
The prevalence of allergic (14.8% to 11.5%) and nonallergic 
rhinitis (15.6% to 9.8%) decreased over the course of 2 years, 

Table 1. Definition of allergic rhinitis, nonallergic rhinitis, sensitization 
only, and control

Classification Definition

Allergic rhinitis When child had chronic rhinitis and showed positive  
   skin prick test for at least one or more allergens.

Nonallergic rhinitis When child had chronic rhinitis, but did not show  
   any positive skin prick test for all allergens.

Sensitization only When child did not have chronic rhinitis, but showed 
   positive skin prick test for at least one or more  
   allergens.

Control When child neither had chronic rhinitis, nor showed  
   any positive skin prick test for all allergens.

  �We analyzed natural course of allergic and nonallergic 
rhinitis after 2 years based on 122 children.

  �Among 18 children with allergic rhinitis at 7 years, 13 
(72%) became sensitization only after 2 years.

  �Five out of 19 children (26%) with nonallergic rhinitis 
developed into allergic rhinitis and 7 (37%) into control 
at 9 years.

  �Among 57 control children at 7 years, 2 (4%) developed 
into allergic rhinitis, 7 (12%) with nonallergic rhinitis, 
and 16 (28%) with sensitization only at 9 years.
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while those of sensitization only (23.0% to 45.1%) increased. 
The result is summarized in Table 2.

Analysis of transition from 7 to 9 years
Among 18 children with allergic rhinitis at the age of 7, 13 
(72%) became sensitization only after 2 years and 5 (28%) re-
mained as allergic rhinitis. None of them developed into nonal-
lergic rhinitis. On the other hand, 5 out of 19 (26%) with nonal-
lergic rhinitis at 7 years, turned into allergic rhinitis at 9 years 
and 7 (37%) into control. Twenty-four out of 28 children (86%) 
who started with sensitization only remained the same until 9 
years where only 2 (7%) developed into allergic rhinitis. Among 
the 57 control children at the start, 2 (4%) converted into aller-
gic rhinitis, 7 (12%) with nonallergic rhinitis, and 16 (28%) 

with sensitization only at 9 years. All of these data are summa-
rized in Table 3.

Transition of sensitization based on skin prick test
The prevalence of sensitization at 7 years was 27.9% for D. 
pteronyssinus, 36.1% for D. farina, 2.5% for cats, 3.3% for 
dogs, and 0.8% for mixed pollens. The prevalence profoundly 
increased at 9 years of age for all the 5 allergens, especially for 
the cat, dog, and mixed pollen. The conversion from sensitiza-
tion at 7 years to nonsensitization at 9 years occurred in 8 out 
of 86 cases (9%). Among the 167 sensitized cases at 9 years, 89 
cases (53%) were newly sensitized. The result is summarized in 
Table 4.

Transition of sensitization based on ImmunoCAP
The prevalence of sensitization at 7 years was 41.0% for D. 
pteronyssinus and 47.5% for D. farina. The prevalence was 
nearly same at 9 years both allergens. However, 11 out of 50 
sensitized cases (22%) were conversed to nonsensitized after 2 
years for D. pteronyssinus and 11 cases were newly sensitized. 
For D. farina, 6 out of 58 sensitized cases (10%) were conversed 
to nonsensitized ones while 8 cases were newly sensitized. The 
result is summarized in Table 5.

Table 2. Prevalence of allergic rhinitis, nonallergic rhinitis, sensitiza-
tion only, and control at 7 and 9 years

Variable 7 Years (n=122) 9 Years (n=122)

Allergic rhinitis 18 (14.8) 14 (11.5)
Nonallergic rhinitis 19 (15.6) 12 (9.8)
Sensitization only 28 (23.0) 55 (45.1)
Control 57 (46.7) 41 (33.6)
Total 122 (100) 122 (100)

Values are presented as number (%).

Table 3. Transition of allergic rhinitis, nonallergic rhinitis, sensitization only, and control after 2 years (n=124)

7 Years
9 Years

Allergic rhinitis Nonallergic rhinitis Sensitization only Control

Allergic rhinitis (n=18) 5 (28) - 13 (72) -
Nonallergic rhinitis (n=19) 5 (26) 5 (26) 2 (11) 7 (37)
Sensitization only (n=28) 2 (7) - 24 (86) 2 (7)
Control (n=57) 2 (4) 7 (12) 16 (28) 34 (60)
Total (n=124) 14 (11) 12 (10) 55 (45) 41 (33)

Values are presented as number (%).

Table 4. Transition of sensitization based on skin prick test result

Allergen
7 Years (n=122) 9 Years (n=122)

Sensitized Persistently sensitized Newly sensitized Total Conversion to nonsensitized

Dermatophagoides pteronyssinus 34 (27.9) 33 24 57 (46.7) 1
Dermatophagoides farina 44 (36.1) 42 17 59 (48.4) 2
Cat 3 (2.5) 1 18 19 (15.6) 2
Dog 4 (3.3) 1 14 15 (12.3) 3
Mixed pollens 1 (0.8) 1 16 17 (13.9) 0

Values are presented as number (%) or number.

Table 5. Transition of sensitization based on ImmunoCAPa) result

Allergen
7 Years (n=122) 9 Years (n=122)

Sensitized Persistently sensitized Newly sensitized Total Conversion to nonsensitized

Dermatophagoides pteronyssinus 50 (41.0) 39 11 50 (41.0) 11
Dermatophagoides farina 58 (47.5) 50 8 58 (47.5) 6

Values are presented as number (%) or number.
a)ImmunoCAP system, Phadia AB, Uppsala, Sweeden.
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DISCUSSION

Briefly, we can summarize several characteristic findings from 
this study as following: (1) the prevalence of allergic rhinitis and 
nonallergic rhinitis decreased from 7 to 9 years, while those who 
are sensitized to allergen increased; (2) for those with allergic 
rhinitis at 7 years, approximately 70% became nonsymptomatic 
after 2 years; (3) for those with nonallergic rhinitis at 7 years, 
about 45% became nonsymptomatic while 25% developed into 
allergic rhinitis after 2 years; (4) nearly 90% of children with 
sensitization only remained with the sensitized status without 
rhinitis after 2 years; (5) the conversion rate from sensitization 
to nonsensitization for D. pteronyssinus and D. farina was very 
low (less than 5%) based on the skin prick test, whereas the 
conversion was more commonly detected (about 10% to 20%) 
by ImmunoCAP.

Thus far, we classify rhinitis only into allergic or nonallergic 
rhinitis [3]. Once the diagnosis is settled, we consider that it is 
persistent for a long time. However, this study showed that natu-
ral course of rhinitis is very dynamic. A birth cohort study of 
2,024 Finland children by Westman et al. [10] also showed that 
the status of allergen sensitization and rhinitis classification had 
been changed quite a bit from 4 to 8 years old. For allergic rhi-
nitis children at 4 years, 11.2% of them lost their rhinitis symp-
tom in 4 years. While for nonallergic rhinitis ones, 65.2% lost 
their symptom. Among children with sensitization only, 56.3% 
were classified as allergic rhinitis patients 4 years later. Among 
children with no rhinitis and no sensitization, 3.8% became al-
lergic rhinitis patients, 5.8% nonallergic rhinitis, and 9.7% sen-
sitization only in 4 years.

Considering the differences between the 2 studies including 
design, population, or follow-up period, several distinctive dis-
similarities was observed. First, our study showed that rhinitis 
symptoms disappeared among over 70% of allergic rhinitis chil-
dren in 2 years while the study by Westman et al. [10] did that 
only 12% of allergic rhinitis children lost rhinitis symptom in 4 
years. We could not suggest any specific explanation for this dif-
ference, but both studies inferred that the higher proportion of 
children with allergic rhinitis could be spontaneously resolved 
than we had thought. Second, the conversion rate from nonal-
lergic rhinitis to allergic rhinitis was reported to being only 5.6% 
by Westman et al. [10], while our study showed 26.3%. Other 
studies also showed similar conversion rate with ours, ranging 
from 24% to 40% [6,7]. Thirdly, the conversion rate from sensi-
tization only to allergic rhinitis was fully 56.3% by Westman et 
al. [10], while only 7.1% in our study. They argued that their 
study had demonstrated that sensitization to an allergen pre-
cedes the appearance of rhinitis symptoms [10]. However, other 
studies including ours have showed that nonallergic rhinitis be-
comes allergic rhinitis frequently, suggesting the symptomatic 
appearance precedes allergen sensitization [6,7].

Recently, rhinitis is regarded as syndrome or a group of vari-

ous phenotypes, not a simply allergic or nonallergic rhinitis [11]. 
Numerous evidence have shown that drug responses, natural 
course, or prognosis varies among the same allergic or nonaller-
gic rhinitis patients [3]. If we could define a phenotype or endo-
type of rhinitis more specifically, personalized treatment can be 
provided with the ability to predict the prognosis more accu-
rately. As of now, more detailed classification for rhinitis is not 
available, so we need to diagnose patients repeatedly especially 
when the disease character looks changed.

We have to admit that this study has some limitations. To men-
tion, the sample size was too small to show more definite con-
clusion. Therefore, showing the approximate outline of change 
instead of inferential statistical analysis was carried out. Second, 
we did not take any physical examinations of the nose to diag-
nosis rhinitis as questionnaires were solely used. Therefore, we 
could not identify the other causes of nasal obstruction like ade-
noid vegetation. Third, the follow-up period was only 2 years. 
However, as they are still currently being followed, there will be 
a future report with the results of a longer follow-up period.

In conclusion, the status of chronic rhinitis and allergen sensi-
tization is ever-changing in children. Therefore, careful follow-up 
with repeated allergy tests are required when their rhinitis 
symptom changes.
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