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Clinical implication of exhaled breath temperature measurement in

pediatric asthma
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Myung Hyun Sohn, Kyu-Earn Kim

Department of Pediatrics, Institute of Allergy, Brain Korea 21 PLUS Project for Medical Science, Yonsei University College of Medicine, Seoul, Korea

Purpose: Exhaled breath temperature (EBT) has been suggested as a noninvasive marker of airway inflammation in asthma. The
aim of this study was to determine its clinical implication in children with asthma.

Methods: A total of 233 children were enrolled in this study. Among them, 116 were asthmatic children and 117 were healthy chil-
dren. Spirometry, bronchodilator response (BDR) test, methacholine challenge test, and skin prick test were performed. EBT, frac-
tional exhaled nitric oxide (FeNO), blood eosinophils, and total IgE levels were measured. EBT was measured by using X-halo.
Results: EBT was significantly higher in the asthma group than in the control group (median [interquartile range], 32.1°C [30.0°C—
33.9°C] vs. 29.7°C [29.0°C-31.3°C], P< 0.001). EBT was significantly higher in poorly or partly controlled asthmatic children than well-
controlled asthmatic children (33.5°C [31.0°C-34.4°C] vs. 30.3°C [29.3°C-32.9°C], P< 0.0001). Among total subjects, EBT was signifi-
cantly higher in the atopic group than in the nonatopic group (32.4°C [30.3°C-34.0°C] vs. 29.8°C [29.0°C-30.3°C], P< 0.001). There
were neither significant associations between EBT and BDR (r=0.109, P=0.241) nor between EBT and PCy (provocation concentra-
tion causing a 20% fall in FEV;) in total subjects (r=0.127, P=0.316). EBT did not show any association with FeNO (r=0.353, P=0.071).
Conclusion: Our study suggests that EBT might play a role as an ancillary marker for allergic airway inflammation and the degree of
control in pediatric asthma patients. Additional studies are required to explore the value of EBT in detail. (Allergy Asthma Respir Dis

2017;5:147-152)
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Tahle 1. Clinical characteristics (n=233)

Asthma Control

Characteristic (n=116) (n=117) P-value
Age (yr) 9.0+44 93+32 0.04
Male sex 73(63) 81(69)
Atopy 96(83) 46(39)
Spirometry
% Change in FEV; (n=201) 10.7+82 34+46 0.02
PCz (n=164) (mg/mL) 93+112(n=90) 302+104(n=74) 0.03
FeNO (n=36) (ppb) 306+224 21.1+133 0.02
Degree of control
Well controlled 55 (47)
Partly controlled 36(31)
Poorly controlled 25(22)
Body temperature (°C) 36.7+1.0 369+1.3 0.01
Spatial temperature (°C) (n=183)  24.0+1.3 244416 01
Spatial humidity (%) (n=157) 434+16.3 44.4+16.0 0.72
EBT (°C) 32.1(30.0-339) 29.7(29.0-31.3) <0.001

Values are presented as mean+ standard deviation, number (%), or median (inter-
quartile range).

FEV;, forced expiratory volume in 1 second; PCx, dose of methacholine causing a
20% drop in FEV1; FeNO, fractional exhaled nitric oxide; EBT, exhaled breath tem-
perature.
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Fig. 1. (A) Comparison of exhaled breath temperature (EBT) between asthma
group (median [interquartile range], 32.1°C [30.0°C-33.9°C]) and control group
(29.7°C [29.0°C-31.3°C]). EBT in asthma group was significantly higher than
control group (P<0.001). (B) Comparison of EBT between well controlled asth-
ma group and poorly controlled asthma group. EBT in poorly controlled asthma
group (33.5°C [31.0°C—34.4°C]) was significantly higher than well controlled
asthma group (30.3°C [29.3°C—32.9°C]) (P< 0.0001). In poorly controlled asthma
group, EBT levels were also slightly higher in uncontrolled group than those in
partly controlled group (33.5 [30.7-34.4] vs. 33.4 [31.1-34.4]), however, there
was no statistical significance (P=0.936).
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Fig. 2. (A) Comparison of exhaled breath temperature (EBT) between atopy
group and nonatopy group. EBT in atopy group (median [interquartile range],
32.4°C [30.3°C—34.0°C]) was significantly higher than nonatopy group (29.8°C
[29.0°C-30.3°C]) (P<0.001). (B) Comparison of EBT between atopic asthma
group (33.2°C [30.5°C—34.2°C]) and non-atopic asthma group (30.6°C [29.7°C—
33.5°C]). There was no significant difference between two groups (P=0.054).

ol IR 2 A4 hob(33.5°C [31.0°C-34.4°C) et -5A| 3}
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Zpoli= 102 QITH33.5°C [30.7°C-34.4°C] vs. 33.4°C [31.1°C-
34.4°C]) (P=0.936).

3. OlE I} HIOIEIZS| 27| 25 H|w

2233739 ghof Foll 87 5 IgEe} 9| 2l So] IgE Fi= ]
FEARARS AR otz 2007019131, 1 Fof ofE ] Shol=
14273090tk 57] 25z ofEu]to] wlobE ul k) SA 54 0.
2 oJu] QA =9ktH32.4°C [30.3°C-34.0°C] vs. 29.8°C [29.0°C-
30.3°C], P<0.001) (Fig. 2A).
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Fig. 3. Correlations of exhaled breath temperature (EBT) with fractional exhaled
nitric oxide (FeNO). No significant correlations were shown between EBT and
FeNO (n=27, r=0.353, P=0.071).
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