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Abstract: Background Concentration of alveolar nitric oxide (CaNO) and fractional exhaled nitro oxide (FeNO) are noninvasive
indicators of small airway inflammation in alveolar acinar area and primary airway inflammation in large airway in asthma,
respectively. The Guidelines of the National Institute for Health and Clinical Excellence (NICE) in the United Kingdom recommend
FeNO combined with other asthma adjuvant tests as a reference indicator for the diagnosis of asthma. As an inflammatory marker of
small airways, CaNO has not been studied in the diagnosis and treatment of asthma. The combined assessment of small and large
airway inflammation can comprehensively reflect the level of airway inflammation, which can overcome the shortcomings of a
single test. Objective To investigate the value of CaNO and FeNO combined with lung function parameters in the diagnosis of
asthma. Methods A retrospective analysis was conducted on 66 asthma patients treated in the Department of Respiratory of the First
Medical Center, Chinese PLA General Hospital from March to September in 2019, and the patients were included as asthma group,
another 37 non-asthmatic patients with cough and shortness of breath during the same period as control group. The general data,
CaNO, FeNO, pulmonary function parameters were compared between the two groups, and ROC curve was used to detect the value
of CaNO or FeNO alone and combined lung function in the diagnosis of asthma. Results There was no statistical difference in
general data between the two groups (P>0.05). CaNO level and FeNO level in the asthma group were higher than those in the
control group, and the levels of lung function parameters FEV1%, FVC%, FEV1/FVC%, MMEF%, FEF75% and FEF50% were
lower than those in the control group (P<0.05). The critical value for CaNO diagnosis of asthma was 3.45 x 10° mol/L, at which the
sensitivity, specificity and area under ROC curve were 72.7%, 86.5% and 0.872 (95% CI [0.804-0.941]), respectively. The critical
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value of FeNO for the diagnosis of asthma was 30.5 x 10° mol/L, with sensitivity of 62.1%, specificity of 83.8%, area under ROC
curve of 0.770 (95% CI [0.679-0.860]). The diagnostic value of CaNO and FeNO combined with FEV1%, FVC%, MMEF% and
FEF50% was higher than that of CaNO or FeNO alone, and the area under the curve of CaNO + FeNO + FEV1 was the largest,
which was 0.954 (95% CI [0.915-0.993]), with sensitivity of 93.9%, specificity of 86.5%, and the positive likelihood ratio of
CaNO + FeNO + FEF50 was the highest (31.407), the negative likelihood ratio was 0.156, and the area under the curve was 0.952
(95% CI [0.912-0.992]). Conclusion CaNO and FeNO combined with lung function test can be used as a supplementary tool for

asthma diagnosis.
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1 FAEIRREFELR
Tab.1 Comparison of clinical characteristics between the two groups
Variable Asthma group (n=66) Control group (n=37) thlZ P
Agelyrs 40.20+6.56 38.80+7.15 1.006 0.317
Sex (male/female)/n 36/30 20/17 0.020 0.962
BMU/(kg-m?) 24.4142.71 25.29+3.39 1.443 0.152
CaNO/(mol L™, x10% Md[IQR]) 7.13(3.22,9.45) 2.21(1.87,6.65) 3.263 <0.001
FeNO/(mol-L"!, x10%; Md[IQR]) 44.12(36.15,57.18) 26.06(19.58,42.04) 3.752 <<0.001
<2 MHLARRIhEEELE:
Tab.2 Comparison of lung function between the two groups
Variable Asthma group (n=66) Control group (n=37) t P
FEV1%pred 89.66+12.07 107.74+10.39 7.657 <0.001
FVC%pred 95.69+12.23 107.54+7.36 6.134 <0.001
FEV1/FVC%pred 88.74+8.12 102.73+8.26 8.342 <0.001
MMEF%pred 59.56220.07 85.96+21.28 6.240 <0.001
FEF75%pred 54.79+£22.08 77.124£23.85 4.783 <0.001
FEF50%pred 62.81£19.87 96.73+£22.33 7.948 <0.001
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Fig.1 ROC curves of CaNO or FeNO alone and in combination
with pulmonary function tests in the diagnosis of asthma
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Tab.3 Diagnostic value of CaNO or FeNO alone and in combination with lung function in asthma

Indicator Cut-off AUC (95% CI) Sensitivity/% Specificity/% Youden-index
CaNO 345 0.872(0.804-0.941) 72.7 86.5 0.592
FeNO 30.50 0.770(0.679-0.860) 62.1 83.8 0.459
FEV1 96.15 0.866(0.799-0.934) 71.3 86.5 0.638
FvC 99.20 0.800(0.717-0.884) 62.1 94.6 0.567
MMEF 63.35 0.820(0.741-0.899) 69.7 89.2 0.589
FEF50 69.25 0.883(0.820-0.945) 72.7 100 0.727
CaNO + FeNO 0.876(0.810-0.942) 71.2 89.2 0.604
CaNO + FeNO + FEV1 0.954(0.915-0.993) 93.9 86.5 0.804
CaNO + FeNO + FVC 0.921(0.870-0.971) 89.4 81.1 0.705
CaNO + FeNO + MMEF 0.940(0.895-0.985) 89.4 89.2 0.786
CaNO + FeNO + FEF50 0.952(0.912-0.992) 84.8 97.3 0.821
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