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Relationship between Bronchodilator Response, Airway Hyperresponsiveness,
and Exhaled Nitric Oxide Levels in Patients with Suspected Bronchial Asthma

Sang-Yu Oh', Min-Hyung Lee”, Da-Eun Oh’, Gil-Soon Choi’, Seok-Hyeon Kim’, Young-Chan Park®, and Hee-Kyoo Kim”

IDepartment of Internal Medicine, Dong-Eui Hospital, Busan;

ZDepartment of Internal Medicine, Kosin University College of Medicine, Busan, Korea

Background/Aims: Exhaled nitric oxide (NO) has been extensively investigated as a marker of airway inflammation in asthma, and
fractional exhaled nitric oxide (FeNO) is recognized as a useful tool for its evaluation. The aim of this study was to investigate the
relationships between FeNO levels and bronchodilator response (BDR), and between FeNO and mannitol-induced airway hyper-
responsiveness (AHR), in patients with suspected asthma.

Methods: Clinical variables were collected from patients aged > 13 years with suspected bronchial asthma and measured levels of
FeNO. These levels were compared with patient values for forced expiratory volume in the first second (FEV1) and forced ex-
piratory flow at 25 and 75% of the pulmonary volume (FEF2s.75%,) in bronchodilator response tests under control conditions, and
during bronchial provocation with mannitol. Correlations and receiver operating characteristic (ROC) curves between FeNO levels
and each test were assessed.

Results: A total of 259 patients were included in the analysis. The mean ages of the two test groups were 41.1 and 47.8 years,
respectively. FeNO levels were strongly correlated with bronchodilator response (%) and with the mannitol dose producing a 15%
fall in FEV1 (PD15). On the other hand, FeNO levels were only weakly correlated with FEFs.750. The optimal cut-off values for
FeNO to predict a positive BDR and AHR were 38.5 and 29.5 parts per billion, respectively.

Conclusions: This study suggests that FEV1 and FEF2s.7s¢, airway responses correlate with FeNO levels in patients with suspected
bronchial asthma. FeNO levels may help to predict positive responses to BDR and AHR. (Korean J Med 2017;92:458-466)
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Table 1. Initial demographic characteristics of patients

Clinical parameters Bronchodilator test group Mannitol bronchial provocation test group
Total No. 124 145
Gender (male %/female %) 41.1/58.9 47.8/52.2
Atopy (%) 56.8 57.2
Age (years + SD) 52.83+17.9 3527+193
Positive response (%) 18.9 28.0
FEV1 pred % 70.4 +20.6 91.0+11.5
FVC pred % 78.0£16.6 94.1+12.0
FEVI/FVC % 71.4+13.6 97.2+8.6
FEF)5.75% pred % 53.1+313 84.5+264
FEV1 BDR% 8.1+9.8 N/A
FEF25.750, BDR% 22.2+28.0 N/A
PD15" in FEF2s.750, positive group N/A 134+ 163
PD15 in FEV1 positive group N/A 272 +197
Eosinophil (%) 45+52 37+54
Absolute eosinophil (mean no./mL) 344 + 425 352+ 121
Total serum IgE (mean IU/mL) 535+728 378 £548
FeNO ppb (mean, range) 42 (9-195) 36 (6-351)

Values are presented as mean + SD unless otherwise indicated.

SD, standard deviation; FEV1, forced expiratory volume in one second; FVC, forced expiratory volume; FEF»s.7sy, forced expiratory
flow 25-75%; BDR, bronchodilator response; N/A, non-available; PD15, provocative dose causing a 15% fall; FeNO, fractional exhaled
nitric oxide; ppb, parts per billion.

“The group showed positive response result in mannitol bronchial provocation test.

2 124 o2 FHF o]z} 52.84), oIx}7) 58.9%% 1, T E Table 2. Differences of FeNO levels according to AHR and BDR

AHR AR A8t & 1459 03 Bt Lol 3534, o FeNO
Parameters p value
A7} 52.2%S0Lk. 3 B obEs] of4dEe] &34l BDR (mean + SEM)
Bronchodilator response test
ol A 5| OFAlE 52 Z¥7r 0, 0 A
% AHR ZAf] EHt‘ﬂ— S8ET A4 189%, 28.0%= AHR 4 BD response of FEV1 <0.001
Aol Al E=9kth FEVE 9 FEFs75,9] 7] 42| %= AHR AL Negative 36.8+3.1
oA 5teh AHR 7&*}01%1% FEVI % FEFasss; 7] 4%] Positive 668100
BD response of FEF2s.75, 0.01
s ( A o]:)d ] 0 o A} L5 4 _9_31:
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o Hyperresponsiveness of FEV1 <0.001
SAtH(Table 1). Negative 258413
Positive 63.6+11.2
BDR & AHR ZAb 2} & UHH S40i| [KE FeNO H|u Hyperresponsiveness of FEF2s.75, 0.03
<15% 329+3.6
AHA A Z 0@ oFA HES O ° )
BDR gahell ] FEVI 7l€o2 4 nhe2 27l Hid >15% 41954

A5 FeNO= gat 668 ppb= =/ HES-= 1< ol 2] FeNO, fractional exhaled nitric oxid; AHR, airway hyper-
ot 36.8 ppbE T} =3cHp < 0.001). $HH, FEFxs 52 7|5 responsiveness; BDR, bronchodilator response; SEM, standard
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Figure 1. Correlations between FeNO levels and test parameters. FeNO is strongly correlated with bronchodilator response (%)
in FEV1 (A), but only weakly correlated with bronchodilator response (%) measured as FEF2s.75, (B). FeNO is strongly corre-
lated with FEV1-PD15 (C) and weakly correlated with PD15 of FEF»s.754, (D). FeNO, fractional exhaled nitric oxide; FEV1,
forced expiratory volume in one second; PD15, provocative dose causing a 15% fall; FEF»s.7s, forced expiratory flow 25-75%.

- 462 -



— Sang-Yu Ou, et al. Bronchodilator response, airway hyperresponsiveness, and FeNO —

0.8

=
o
|

Sensitivity

e
s

AUC 0.711(p<0.01)
optimal cut-off value 38.5ppb

0.0 T T T T
0.0 0.2 04 06 08 1.0

1 - Specificity
BDR

10

|

Sensitivity
?T £

AUC 0.744(p<0.01)

0.2 optimal cut-off value 29.5ppb

0.0 T T T
0.0 0.2 04 0.6 08 10

1 - Specificity

Mannitol AHR
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(B) AHR. AUC, area under curve; ppb, parts per billion; ROC, receiver operating characteristic; FeNO, fractional exhaled nitric ox-
ide; BDR, bronchodilator response; AHR, airway hyperresponsiveness.
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