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INTRODUCTION

Guideline-based management of asthma is highly recom-
mended today as it enables physicians to achieve and maintain 
control of the disease with minimal side effects caused by med-
ications.1 In this regard, the assessment of asthma severity is 
fundamental as it can help physicians determine the most ap-
propriate initial medications as well as the frequency and 
methods of monitoring symptoms.2 Even it enables us to pre-
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dict the outcome of childhood asthma.3 Yet, as guidelines or 
recommendations are developed by validating the safety, effi-
cacy, and cost effectiveness of their own available resources, 
guidelines recommend differently according to where they 
would be applied to.4 

Asian countries have shown distinctive characteristics of asth-
ma compared to those of Western countries.5,6 For example, the 
Japanese population, which resides closest to Korea in the Asia-
Pacific region, has a high prevalence of asthma but a low preva-
lence of severe asthma. Thus, Japanese Pediatric GuideLine 
(JPGL)7 recommends their own strategy which differs much 
from that of Global Initiative for Asthma (GINA)8 or National 
Asthma Education and Prevention Program (NAEPP).9 

In Korea, translated guidelines of GINA8 and NAEPP9 have 
long been adopted for use to manage asthmatic children. How-
ever, a considerable number of patients, owing to cultural ta-
boos, are still assumed to have steroid phobia and often prefer 
oral medication.10,11 Thus, in order to gather data on the current 
status of asthma prevalence, severity, and the pattern of man-
agement in the real practice setting, we conducted a cross-in-
stitutional survey over 12 pediatric allergy centers at different 
tertiary hospitals. We aimed to describe the profile of asthma-
severity and their prescription pattern of controllers using one 
of the existing Western (GINA)8 and Asia-Pacific (JPGL)7 guide-
lines as a reference. 

MATERIALS AND METHODS

Study design and setting
The present study was designed as a cross-institutional survey 

to evaluate the distribution of asthma severity and the pattern 
of controller prescriptions in Korean asthmatic children. Pedi-
atric allergists in 12 separate tertiary hospitals participated in 
the present study. The authors comprehensively reviewed the 
medical records of asthmatic children between September 1 
and November 30 of 2013, the most recent 3 months before the 
survey. The institutional review boards of each hospital ap-
proved the study protocol. 

Subjects
All asthmatic children, regardless of their asthma duration, 

who visited the outpatient asthma clinic during the study peri-
od, were investigated.

Inclusion/exclusion criteria
The diagnosis of asthma was verified according to age-specif-

ic asthma criteria. For those <3 years of age, a positive modified 
asthma predictive index (mAPI) was used to confirm the asth-
ma.12 For those ≥6 years of age, typical asthmatic symptoms 
(wheezing, dyspnea, severe cough and/or exercise intolerance) 
with objective measures of asthmatic airways, i.e. bronchial re-
activity assessed by either the methacholine PC20 of <16 mg/

mL or by the mannitol PD15 of <635 mg, reversibility verified by 
the change in forced expiratory volume in 1 second exceeds 12 
percent of baseline, variability in peak expiratory flow (PEF), 
and/or elevated exhaled nitric oxide (eNO) levels, were used.8 
For each institution, examiners performed spirometry and 
bronchodilator testing according to the ATS/ERS guideline.13 To 
assess reversible bronchial obstruction, subjects inhaled a total 
of 200 mcg of albuterol and repeated spirometry with an inter-
val of 10-15 minutes. To evaluate variability in their PEF, sub-
jects were asked to perform peak flowmetry at home twice a 
day over 2 weeks. Asthma was labelled when the average of the 
difference between the maximum and the minimum values for 
the day, expressed as a percentage of the mean daily PEF, ex-
ceeds 13%.14 The level of eNO was measured according to the 
manufacturer’s instructions. An elevated eNO >35 ppb,15 which 
is a significantly higher value than that of 95% upper limit of Ko-
rean healthy elementary school children,16 was interpreted as 
having asthma. However, low eNO could not exclude asthma 
because eNO can vary according to the age, height, weight, 
gender, the presence of atopy, and the analytic instruments.17 
Finally, for those who were between 3 and 5 years of age, typical 
asthmatic symptoms plus either a positive mAPI or objective 
measures of asthmatic airways, i.e. methacholine end-point 
concentrations of <8 mg/mL, were used to confirm the diag-
nosis of asthma.

If subjects had respiratory or cardiac diseases which were not 
discernible from bronchial asthma, they were excluded from 
the analysis.

Variables
The medical records of the children’s asthma-controlled sta-

tus were comprehensively reviewed, including patients’ reply 
on daytime symptoms, nighttime symptoms, frequency of 
bronchodilator use, and limitations in daily activities during the 
month prior to their visit. In addition, the results of their pul-
monary function tests, bronchial reactivity, bronchial revers-
ibility, peak expiratory flow variability, and exhaled nitric oxide 
were reviewed, if available. For the other allergic diseases ac-
companying the asthma, i.e. atopic dermatitis, allergic rhinitis 
and allergic conjunctivitis, diagnosis was made clinically, based 
on the answers to a brief question on their existence, by the al-
lergists themselves who recorded the medical chart. 

Assessment of asthma severity
For each subject, asthma severity was assessed based on the 

medical records according to both criteria of GINA and JPGL, 
respectively.7,8 According to the GINA criteria, for those who 
were newly diagnosed or controller-naïve, symptoms occurring 
less than once a week and nocturnal symptoms not more than 
twice a month were classified as indicating mild-intermittent 
severity.8 Symptoms occurring more than once a week or noc-
turnal symptoms more than twice a month were classified as 



Suh et al.

Allergy Asthma Immunol Res. 2017 January;9(1):52-60. https://doi.org/10.4168/aair.2017.9.1.52

Volume 9, Number 1, January 2017

54  http://e-aair.org

indicating mild-persistent severity. Daily symptoms and/or 
nocturnal symptoms occurring more than once a week were 
classified as indicating moderate-persistent severity. Finally, 
Symptoms occurring daily with frequent nocturnal symptoms 
or exacerbations were classified as indicating severe-persistent 
severity. 

As for the JPGL criteria, we evaluated the severity of asthma 
exacerbation based on the presence and the degree of breath-
less wheezing, retraction, prolonged expiration, posture, cya-
nosis, and respiratory rate.7 If subjects had symptoms less than 
several times a year with brief instances of exacerbation, we re-
garded them as having intermittent asthma. Symptoms occur-
ring less than once a week with the subjects able to lead a nor-
mal daily life were classified as indicating mild-persistent sever-
ity. Symptoms which occurred more than once a week with in-
stances of moderate or severe attacks were classified as indicat-
ing moderate-persistent severity. Finally, those who suffered 
symptoms daily, with moderate or severe attacks occurring 
more than several times a week, and trouble leading a normal 
daily life were classified as having severe persistent asthma.7

If subjects achieved complete control while taking controller 
medications,8 we reviewed their medical records on the pre-
scriptions and the level of control up to 1 year. Their asthma se-
verity was determined by the lowest level of treatment required 
to achieve patient’s best level of asthma control.18

Prescription category of asthma controller medications
To describe the prescription patterns of asthma controller 

medications, the authors re-classified controller medications 
recommended at either guideline into 4 categories:7,8 Category 
1, no controller medication with occasional  short-acting beta-
agonists (SABA); Category 2, single controllers, i.e. low dose in-
haled-corticosteroids (ICS), leukotriene receptor antagonists 
(LTRA), or theophylline alone; Category 3, up-dosing or two-
drug combination, i.e. medium- or high-dose ICS alone, ICS+ 
long-acting beta-agonists (LABA), or ICS+ LTRA; and Category 
4, ICS+ LABA+ LTRA, or oral-corticosteroids (OCS). 

Statistics
Only cases containing all the information on diagnosis, the 

level of control and the controller prescription were gathered 
from each pediatric allergist. No further case was excluded dur-
ing analyses thereafter. 

Only descriptive measures were used in the present analysis. 
If the subjects visited the allergy clinics several times during the 
period, the highest levels of severity were labelled to their own 
asthma severity. 

RESULTS

A total of 840 children were included in this analysis and their 
demographic and clinical characteristics are listed in Table 1. 

More than half of the subjects were at least 6 years old (448/840, 
53.3%), were boys (554/840, 67.0%), had a familial history of al-
lergic rhinitis (435/840, 51.8%), and were sensitized to aeroaller-
gens (466/840, 51.4%). Among the 670 children aged 3 years or 
older, the diagnosis of asthma was made through presenting 
bronchial hyperresponsiveness in 318 (47.5%) subjects. Since 
only few (24/222, 10.8%) subjects aged between 3 to 5 years 
could perform the lung function test, the subjects (198/222, 
89.2%) of that age group were diagnosed to have asthma clini-
cally, based on the typical asthmatic symptoms plus positive 
mAPI. 

Asthma severity profile 
The distribution of clues associated with the level of control is 

depicted in Fig. 1. A total of 672 of 840 (80.0%) children present-
ed with daytime symptoms occurring less than once a week, 
while 22 (2.6%) children suffered almost daily. Among 840 chil-
dren, 726 (86.5%) complained of nighttime symptoms occur-
ring less than twice per week, while 10 (1.2%) children suffered 
almost daily. Five hundred and two children (59.8%) out of 840 
did not use rescue medicine and 716 (85.2%) subjects had no 
limitation of activities during most of the study period.

Asthma severity categorized according to GINA and JPGL of 
the total subjects are described in Fig. 2. According to the GINA 

Table 1. Characteristics of the asthmatic children in this study

Characteristics No. (%)

Age group (year) 
   <3 170 (20.2)
   3-5 222 (26.4)
   ≥6 448 (53.3)
Sex, male 554 (67.0)
Familial history 
   Atopic dermatitis 76 (9.0)
   Allergic rhinitis 435 (51.8)
   Asthma 142 (16.9)
   Allergic conjunctivitis 145 (17.3)
Atopy
   Eosinophil >4% 383 (45.6)
   IgE >150/μL 317 (37.7)
   Aeroallergen sensitization 466 (51.4)
Test for asthma diagnosis
   Bronchial hyperresponsiveness 318/670 (47.5)
   Reversible obstruction 175/670 (26.1)
   Peak exipiratory flow variability 58/670 (8.7)
   Elevated FeNO 55/670 (8.2)
   mAPI only (aged 3-5 years) 198/222 (89.2)
Total subjects 840 (100)

IgE, immunoglobulin E; FeNO, fraction of exhaled nitric oxide; mAPI, modified 
Asthma Predictive Index.
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criteria, 328 of 840 (39.0%) cases were mild-intermittent, 327 
(38.9%) cases were mild-persistent, 161 (19.2%) cases were 
moderate-persistent and the other 24 (2.9%) cases were severe-
persistent. According to the JPGL criteria, 249 of 840 (29.6%) 

cases were intermittent, 314 (37.4%) cases were mild-persis-
tent, 256 (30.5%) cases were moderate-persistent and the other 
21 (2.5%) cases were severe-persistent. In 625 of 840 (74.4%) 
cases, severity assessed by both criteria was well-matched, 

Fig. 1. Distribution of clues associated with the level of control in 840 asthmatic children.
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whereas the other 215 (25.6%) cases presented discrepancy be-
tween severities classified by both criteria. Eighty-one of 840 
(9.6%) cases were classified as intermittent using GINA, but as 
persistent with JPGL criteria, and 2 (0.2%) cases were vice versa. 
In addition, while 108 of 840 (12.9%) cases were regarded as 
mild using GINA but moderate with JPGL criteria, 16 (1.9%) 
cases were regarded as mild using JPGL but moderate or severe 
with GINA criteria. Furthermore, 7 cases with severe asthma as-
sessed using GINA and 4 cases with severe asthma using JPGL 
criteria were not considered severe when they were classified 
using the other criteria, respectively.

The patterns of controller prescriptions in all asthmatic chil-
dren are listed in Table 2. LTRA alone was the most frequently 
prescribed medication. In as many as 179 (21.3%) out of  840, 
which is equal to the sum of the prescribed low- and medium-
doses of ICS alone (160 and 19 subjects, each). In addition, the 
fixed dose combination of ICS and LABA was prescribed in 91 
(10.8%). LABA and theophylline was not prescribed alone but 
in combination with other controller medications. In 425 
(50.6%), ICS was prescribed alone or in combination with other 
controller medications, as was LTRA in 334 (39.8%) cases. Fi-
nally, no controller medications were prescribed in 196 of 840 
(23.2%) cases whereas OCS was prescribed in as many as 40 
(4.8%) cases. 

Patterns of controller prescriptions according to asthma 
severity

The patterns of controller prescriptions according to asthma 
severity assessed by GINA are depicted in Fig. 3A. There was 
much overlap in categories of prescribed controllers between 
the groups with regard to asthma severities. Whereas only 95 of 
328 (29%) children with mild-intermittent asthma were pre-
scribed SABA as needed basis without any controller medica-

tion (Category 1), 190 (58%) and 31 (10%) of them were recom-
mended to use Category 2 and Category 3 controller medica-
tions, respectively. For children with persistent asthma, the cat-
egory numbers of controller medications that are most fre-
quently prescribed at each asthma severity tended to increase 
along with asthma severity (in mild-persistent asthma, 208/327 
[64%] at Category 2; in moderate-persistent asthma, 112/161 
[69%] at Category 3; and in severe-persistent asthma, 23/24 
[96%] at Category 4). Across all the asthma severity classes, 
LTRA was so widely prescribed that within the Category 2 med-
ications the prescription rate of LTRA exceeded the rate of low 
dose ICS inhalation alone. 

The patterns of controller medications prescribed according 
to JPGL asthma severity were similar to those prescribed ac-
cording to GINA guidelines. While controller medications were 
prescribed to 145 of 249 (59%) children with intermittent asth-
ma (Category 2 in 137 [55%] and Category 3 in 8 [4%], respec-
tively), no controllers were prescribed to only 93 (37%) children 
(Fig. 3B). For children with persistent asthma, the most fre-
quent prescription category of each severity class tended to in-
crease along with the increase in asthma severity (in mild-per-
sistent asthma, 245/314 [78%] at Category 2; in moderate-per-
sistent asthma, 138/256 [55%] at Category 3; and in severe-per-
sistent asthma, 17/21 [81%] at Category 4). A high prescription 
rate of LTRA was still noted, especially in children with inter-
mittent- or mild-persistent asthma; LTRA was prescribed in 
99/249 (40%) of children with intermittent asthma (alone in 95 
[38%], in combination with ICS in 4 [2%]) and in 171/314 (54%) 
of mild-persistent asthma (alone in 132 [42%], in combination 
with ICS in 36 [11%], and in combination with fixed dose ICS 
plus LABA in 3 [1%]).

The prescription patterns of the different age groups are shown 
in Fig. 4. For those under the age of 6, LTRA was preferentially 
prescribed as a single controller medication to the low dose ICS 
(40% vs 29%), and also as an add-on medication to ICS+LABA 
(19% vs 3%). For those 6 years or older, whereas LTRA and low 
dose ICS were similarly prescribed (21% vs 18%), ICS+LABA was 
preferred to the add-on LTRA (21% vs 7%). 

DISCUSSION

This study demonstrated the current severity profile and the 
real-life practice characteristics in asthmatic children who visit-
ed allergy clinic in 12 tertiary hospitals in Korea. The proportion 
of severe asthma was as low as 2.9% (by GINA) or 2.5% (by 
JPGL), and two thirds or more of 840 subjects in this study had 
mild asthma. One fourth of subjects presented with discordant 
asthma severity assessments between the GINA and JPGL clas-
sification systems. Moreover, the prescription pattern did not 
match GINA, the world-widely accepted guideline: there was 
much overlap in categories of prescribed controllers between 
the groups concerning asthma severities. Although the most 

Table 2. Patterns of controller prescriptions applied to the 840 asthmatic chil-
dren

Controller medications No. (%)

Category 1 No controller medication 196 (23.3)
Category 2 Low dose ICS alone 160 (19.1)

LTRA alone 179 (21.3)
Category 3 Medium dose ICS alone 19 (2.3)

LTRA+ICS 103 (12.3)
ICS+LABA 91 (10.8)

Category 4 LTRA+ICS+LABA 52 (6.2)
OCS 40 (4.8)

Others Theophylline* 29 (3.5)
Total 840 (100)

ICS, inhaled corticosteroid; LTRA, leukotriene receptor antagonist; LABA, long-
acting beta-2 receptor agonist; OCS, oral corticosteroids.
*Theophylline was not prescribed alone but in combination with other control-
ler medications.
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frequently prescribed controller in persistent asthma was ICS, 
LTRA was the preferred controller-of-choice among children 
under 6 years of age. This study is the first and the largest one 
describing the real-life practice characteristics of Korean asth-
matic children and advocates the need for guidelines reflecting 
the current practice pattern in Korea. 

Although previous population surveys on the asthma preva-
lence in Korean children showed that 8.3% to 10.3% of school-
aged children19 and 13.3% to 15.4% of preschool ones had bron-
chial asthma,20,21 no study was conducted with regard to the se-
verity profile in Korean asthmatic children within the past 10 
years. In 2000, population surveys were conducted in Korea as 
a part of the Asthma Insights and Reality in Asia Pacific (AIRI-

AP) program and were later reported as parts of tables or fig-
ures in previous reports.6,22 In the AIRIAP report, 884/3,207 
(27.6%) subjects were children presenting with mild-intermit-
tent severity in 60.1%, mild-persistent severity in 19.1%, moder-
ate-persistent severity in 12.8%, and severe-persistent severity 
in 8.0% when asthma severity based on the symptom severity 
index was assessed.6 In another report on the same study, in 
addition, 401 (12.5%) subjects  were Korean and they presented 
with mild-intermittent severity in 48%, mild-persistent severity 
in 19%, moderate-persistent severity in 19%, and severe-persis-
tent severity in 14%.22 In the second phase of the AIRIAP report 
performed in 2006, 400/4,805 (8.3%) subjects were Koreans and 
their asthma severity were presented as mild-intermittent in 

Fig. 3. Prescription patterns of controller medications according to asthma severity assessed using (A) GINA and (B) JPGL. Shaded areas stand for the proportion of 
LTRA-containing modalities. GINA, Global Initiative for Asthma; ICS, inhaled corticosteroid; JPGL, Japanese Pediatric Guideline; LABA, long-acting beta-2 receptor 
agonist; LTRA, leukotriene receptor antagonist; SABA, short-acting beta-2 receptor agonist.
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67%, mild-persistent in 22%, moderate-persistent in 9%, and 
severe-persistent in 2%.23 However, these data were not directly 
comparable to the results of the present study as our results 
were derived from subjects who visited allergy clinics by pa-
tients themselves. 

In the present study, we described the distribution of asthma 
severity in Korean children using 2 distinctive criteria.7,8 Both 
criteria consistently revealed that mild asthma was frequently 
found in 67.0% (by JPGL) to 77.9% (by GINA) of subjects. On 
the other hand, severe asthma comprised <3% which is lower 
than that previously reported in Western countries.5,24,25 The se-
verity distribution towards a milder one is consistent with AIRI-
AP report that Korean subjects had milder diseases than others 
in the Asia-pacific region.23 This milder severity does not seem 
to be associated with the study periods or the participating cen-
ters. In the designing step, we confined the study period from 
September 1 through November 30 both to minimize seasonal 
variation in asthma exacerbation,26,27 which is notorious for 
asthma exacerbation in Korea.28 The huge daily temperature 
difference, higher dust mite concentration, and the commonly 
observed outbreak of respiratory infections can easily exacer-
bate asthma.26-28 Moreover, that period does not include vaca-
tion periods during which school-aged, chronic, stable asth-
matics undergo their regular follow-ups. In addition, we gath-
ered information from children who visited our clinics mainly 
in tertiary hospitals, which may have affected the outcome to-
ward rather severe ones by excluding those who initially had 
mild-intermittent asthma or those who were former, but not 
current, asthmatics. Although the medical chart review tends to 
assess asthma severity as milder one than the direct assessment 

does,29 the lower prevalence of severe asthma may be associat-
ed with the distinct Korean national insurance system. Since it 
covers all residents with low medical costs30 the barrier to assess 
asthma care and medication is not so high compared to that of 
foreign countries, which may augment the compliance to con-
troller medication and decrease the event of exacerbation.

Various controller medications are prescribed. We observed a 
wide discrepancy between the observed asthma severity and 
the patterns of prescriptions. This discrepancy was not con-
fined to those whose severities were differently classified by the 
2 guidelines but expanded to almost all groups of subjects. Even 
the 12 pediatric allergy specialists who were fully aware of 
guidelines and the severity assessment, prescribed controllers 
did not match the current guidelines, which may imply that 
there exists some acquaintance that each physician might have 
believed that another medication is more suitable than the 
guideline-based one to control subjects’ symptoms. Moreover, 
we were able to observe several characteristic patterns: single 
drugs tended to be prescribed to those who had milder asthma, 
whereas combination drugs tended to be prescribed to those 
who had more severe asthma; LTRA was so widely prescribed 
that it might exceeded the low dose ICS as a monotherapy. It 
also exceeded the fixed combination with LABA as an add-on 
medication to initial low dose ICS, especially in subjects less 
than 6 years of age. The higher LTRA prescription rate may have 
been affected by the steroid phobia among parents of asthmat-
ic children or by the belief that there would be greater adher-
ence to an oral controller than to inhaled controller medica-
tions.31 On the other hand, this discrepancy may also be, in part, 
associated with recent changes in asthma management. Espe-

%

70

60

50

40

30

20

10

0

Fig. 4. Prescription patterns of controller medications among different age groups. Shaded areas stand for the proportion of LTRA-containing modalities. GINA, Glob-
al Initiative for Asthma; ICS, inhaled corticosteroid; JPGL, Japanese Pediatric Guideline; LABA, long-acting beta-2 receptor agonist; LTRA, leukotriene receptor antag-
onist; SABA, short-acting beta-2 receptor agonist.

Category 1

Prescription patterns according to ages

Category 2 Category 3 Category 4

 <6 years
 ≥6 years

 SABA, prn  Low dose ICS
 LTRA

 Medium dose ICS
 ICS+LABA
 ICS+LTRA

 Oral corticosteroid
 ICS+LABA+LTRA
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cially in mild persistent asthma, subjects who adopted the use 
of steroids as maintenance and reliever therapy (SMART)32,33 or 
the short-course of double-dose ICS with no controllers34 may 
have counted as prescribing higher category medications, 
which could contribute to the higher rate of the discrepancy. 

There are limitations in our study. First, we selected a retro-
spective design. For those already using controllers, extensive 
review on their previous medical records was inevitable to ac-
curately determine the minimum level of treatment to main-
tain the well-controlled asthma. Second, since subjects en-
rolled in this study could not cover all asthmatic children geo-
graphically, some may doubt they may not represent Korean 
asthmatic children. Nonetheless, this cross-institutional study 
has its own value since no previous report has presented avail-
able data, not to speak of one assessed by the qualified pediat-
ric allergy specialists as did in this study, on the Korean chil-
dren in this regard. Third, it is hard to discern severe asthma 
from uncontrolled flare-ups.35 If we had gathered more infor-
mation on the compliance and competence to medications as 
well as the control of comorbid diseases, which the most recent 
GINA guidelines emphasizes,14 it might have been easier to dif-
ferentiate both conditions. For this reason, further replication 
studies are warranted to generalize the milder asthma severity 
in Korean children. On the other hand this study has strengths 
worth mentioning. Pediatric allergists themselves took histories 
related to asthma severity. In addition, we described the char-
acteristics of asthma severity multidimensionally by contrast-
ing distributions classified by a Western (GINA)- and an Asia-
pacific (JPGL)- guidelines at the same time. 

In summary, the distinctive patterns of asthma severity distri-
bution were demonstrated in Korean children, with the low 
prevalence of severe asthma. Moreover, the patterns of pre-
scriptions did not match the recommended medication groups 
according to the severity assessed by either GINA or JPGL, with 
the higher prescription rate of LTRA in a group of children less 
than 6 years. These results advocate that the guideline should 
be tailored to where it is applied.  
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