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Utility of tools for the assessment of asthma control in childhood asthma
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Korea 21 PLUS Project for Medical Science, Yonsei University College of Medicine, Seoul, Korea

Purpose: The goal of asthma control is to maintain well-controlled state. In this study, we investigated whether childhood asthma
control test (C-ACT) may reflect lung function and whether fractional exhaled nitric oxide (FeNO) can be used to improve the accu-
racy of C-ACT in reflecting the asthma control level.

Methods: We reviewed the medical records of 155 patients with asthma underwent lung function tests and C-ACT upon visiting our
outpatient clinic. We compared lung function test results according to the C-ACT score stratified by atopy and also examined FeNO
according to C-ACT and the Global Initiative for Asthma (GINA) guidelines. The diagnostic accuracy of well-controlled asthma by C-
ACT, FeNO, and C-ACT+FeNO was examined. We also calculated the cutoff value of FeNO and C-ACT for well-controlled asthma.
Results: Peak expiratory flow (PEF) showed a significant correlation with the C-ACT score. Stratified by atopy, PEF, and forced expira-
tion in one second (FEV:) showed significant correlations with the C-ACT score in the atopic asthma group. There was no difference
in FeNO between subjects with C-ACT > 20 and < 20, but FeNO was significantly higher in the uncontrolled asthma according to the
GINA guidelines. The diagnostic accuracy of well-controlled asthma was higher when FeNO was combined with the C-ACT score
than C-ACT or FeNO. Our study showed that the cutoff values of C-ACT and FeNO 19 and 18.3 ppb (parts per billion), respectively,
for well-controlled asthma.

Conclusion: C-ACT showed a significant correlation with PEF, and atopic asthma group showed significant correlations with PEF and
FEV;. A combination of C-ACT with FeNO might reflect asthma control status more accurately. (Allergy Asthma Respir Dis 2015;3:261-266)
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Table 1. Characteristics of study population (n="155)

Characteristic Value
Age (yr) 77+21
Male sex 103 (66.5)
Asthma severity

Mild persistent asthma 135(87.1)

Moderate persistent asthma 2(1.2)

Severe persistent asthma 18(11.6)
Atopy

Atopic 111(71.8)

Nonatopic 26(16.8)

Undetermined 18(11.6)
C-ACT>20 102 (65.8)
Well controlled with GINA 136 (87.7)
FEV; (% predicted)>80% 137(88.4)
FeNO <25 ppb (n=21) 7(33.3)

Values are presented as mean + standard deviation or number (%).
C-ACT, childhood asthma control test; GINA, global initiative for asthma; FEV;, forced
expiration in one second; FeNO, fractional exhaled nitric oxide; ppb, parts per billion.
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Table 2. Correlation between childhood asthma control test and pulmonary
function test

FEV: dFEVy PEF FEVi/FVC  FEFassursu
C-ACT  0.002(0.102) 0.004(0.465) 0.029(0.035) 0.000(0.876) 0.013(0.159)

Value are presneted as r (P-value).

C-ACT, childhood asthma control test; FEV;, forced expiratory volume in one second;
dFEV;, % change in FEV:; PEF, peak expiratory flow; FEFsse.7s%, forced expiratory flow
between 25%—75% of forced vital capacity.

Table 3. Correlation between childhood asthma control test and pulmonary
function test in atopic asthma

FEV; dFEVy PEF FEVi/VC  FEFoso7ss,
C-ACT  0.066(0.013) 0.018(0.196) 0.065(0.014) 0.002 (0.646) 0.039(0.060)

Value are presneted as r (P-value).

C-ACT, childhood asthma control test; FEV;, forced expiratory volume in one second;
dFEV:, % change in FEV:; PEF, peak expiratory flow; FEFzs 7s%, forced expiratory flow
between 25%—75% of forced vital capacity.
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Fig. 1. Fractional nitric oxide (FeNO) of controlled vs. uncontrolled asthma by childhood asthma control test (C-ACT; A) and global initiative for asthma (GINA; B). ppb,

parts per billion.
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Fig. 2. Receiver operating characteristic (ROC) curve of the childhood asthma
control test (C-ACT) score, fractional nitric oxide (FeNO), and C-ACT-FeNO for
identifying well controlled asthmatic children according to GINA (global initia-
tive for asthma) guideline.
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0.559, respectively; P-value: 0.073, 0.089, 0.720, respectively) (Fig. 2).
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Table 4. Sensitivity, specificity, positive predictive value, and negative predic-
tive value of childhood asthma control test and fractional exhaled nitric oxide
for identifying well controlled asthmatic children according to GINA guidelines

Parameter ~ Cutoff-value Sensitivity (%) Specificity (%) PPV NPV
C-ACT 19.0 68.4 526 177 91.8
FeNO 183 824 250 36.0 9.8
C-ACT+FeNO 399 75.0 235 765 100

C-ACT, childhood asthma control test; FeNO, fractional exhaled nitric oxide; PPV,
positive predictive value; NPV, negative predictive value; GINA, global initiative for
asthma.
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