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Exhaled hydrogen sulfide as a biomarker of severe refractory asthma and asthma
exacerbation
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We found serum and sputum hydrogen sulfide in asthma could be a useful
biomarker for neutrophilic airway inflammation, which may be associated with refractory asthma. We
developed a novel device for measuring fractional exhaled hydrogen sulfide (FeH2S) levels and
evaluated the usefulness of FeH2S as a marker for predicting refractory asthma. We enrolled 11
healthy subjects and 86 asthmatics. FeH2S levels in asthmatics were significantly higher than those
in healthy subjects and showed a significant positive correlation with sputum neutrophils.
Furthermore, FeH2S was significantly higher in asthmatics either with poorly controlled or
exacerbations in the previous year. Additionally, there was a trend correlation between annual
decline in FEV1 and FeH2S. These findings suggest FeH2S could be a simple and non-invasive biomarker

of neutrophilic airway inflammation, and provide useful information on predicting asthma control
status, risk of exacerbation, and annual decline of lung function.



H2S COPD

H2S FeH.S
2019 Preliminary H2S
H.S
9 12
FeH.S
15mmHg 50ml/s 8 10 FeH.S 2 3
+10% FeH.S
FeNO
NIOX VERO Circassia, Sweden FeNO
2023
CESTAC 11; Chest MI, Japan 3
5% Pizzichini E, et al.
Am J Respir Crit Care Med 1996 Saito J, et al. Thorax 2014
-80

Asthma control test (ACT) Asthma control questionnaire (ACQ)

1 86 35
18 33
%
FeH,S
78.319.91 ppb 113+28.5 ppb FeH:S
FeH2S 138+ 23.0 ppb
125+ 14.2 ppb 101+ 29.1 ppb FeH2S
FeNO
24.1+ 14.5 ppb 67.1+ 67.6 ppb FeNO
FeNO
FeH.S FeNO
FeH2S r=0.57, p<0.001 FeNO
r=0.477, p<0.001 FeH2S
FeNO
FeH,S
FeH.S
FeH.S 1
FeH.S FeH.S 1
FeH.S
FeH2S 6 r=-0.30,
p=0.07 FeH2S
FeNO
FeNO 1
FeNO 6

1=0.26, p=0.03



FeNO

FeH.S

Healthy subjects Asthmatic subjects P value
(n=11) (n=86)
Age (y.0.) 51.2 (16.4) 61.1(14.3) 0.08
Sex (male/ female) 6/5 48 /38 0.97
Hight (cm) 166.1 (8.79) 161.5 (8.83) 0.11
Weight (kg) 63.5 (9.97) 63.9 (12.8) 0.92
Smoking historyneveriformericurrent) 4/5/2 46 /34 /6 3.45
Smoking index (pack-years) 33.8(32.4) 30.4 (22.0) 0.73
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FVC (%pred) 100.2 (15.3) 97.1 (16.6) 0.54
FEV, (%pred) 92.9 (13.8) 80.5 (21.2) 0.41
FEV,/FVC (%) 78.3(7.72) 67.6 (12.4) 0.005
ACT score (pts) N/A 20.1 (4.80) N/A
ICS dose (ug) N/A 771 (581) N/A
OCS (+/-) N/A 7/80 N/A
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