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Exhaled Nitric Oxide Concentration in Children with
Asthma and Allergic Rhinitis : Association with Atopy and
Bronchial Hyperresponsiveness

Kyu Min Nah, M.D., Yang Park, M.D.", Eun Kyeong Kang, M.D., Hee Kang, M.D.
Young Yull Koh, M.D., Sun Wha Lee, M.P.H' and Domyung Paek, M.D., M.S., s.n.t

Department of Pediatrics, Seoul National University College of Medicine, Seoul,
Department of Pediatrics’, Kunpo Medical Center, Wonkwang University College of Medicine, Iksan,
Institute of Health and Enuironmentr, Department of Environmental Health":,

School of Public Health, Seoul National University, Seoul, Korea

Purpose : A new airway inflammatory marker, exhaled nitric oxide(ENO) has been reported to cor-
relate with bronchial hyperresponsiveness(BHR) and atopy. The purpose of this study was to ana-
lyze the relationship of ENO with BHR or atopy in patients with asthma and with allergic rhinitis.
Methods : The subjects consisted of 55 children with asthma, 17 with allergic rhinitis, and 14 healt-
hy controls. The asthma group was subdivided into the atopic asthma group(n=37) and the nonatopic
asthma group(n=18) and the allergic rhinitis group into BHR group(n=7) and non-BHR group(n=10).
All were investigated with spirometry and measurements of ENO concentration. The correlations
between ENO concentration and both methacholine PCo(provocative concentration causing a 20%
decrease in forced expiratory volume in one second) and the number of allergen skin test positivity
were analyzed.

Results : ENO concentrations of both asthma and allergic rhinitis groups were significantly greater
than that of control(”<0.01). ENO concentration of atopic asthma was significantly greater than that
of nonatopic asthma(P<0.01). In allergic rhinitis, ENO concentration did not differ according to the
presence or absence of BHR(P=0.50). ENO concentrations correlated significantly with the number of
skin test positivity(r=0.32, P=0.02) or methacholine PCy(r=-0.38, P<0.01) in asthma group, but not in
the allergic rhinitis group(r=0.42, P=0.09; r=-0.06, P=0.83).

Conclusion : In asthma patients, some pathogenetic mechanisms associated with atopy and BHR
seem to influence ENO concentration. In allergic rhinitis patients, some factors other than BHR may
be important in determining ENO concentration. (J Korean Pediatr Soc 2003;46:284-290)

Key Words : Exhaled nitric oxide, Asthma, Allergic rhinitis, Bronchial hyperresponsiveness, Atopy
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1) HII5 2At

#7153 = dry rolling seal spirometer(Sensormedics
2130, USA)& AHE3te] 7] NO v% &4 § Aldshdch 2+
Aol A 33] ol &

2) HIEZEl RLA|

dEZe FARS Chai 5700 o8 71&E WS F4
st Algskdch. wlEFE(Sigma Chemical, St Louis, Mo,
USA)E €% Ag AHAdsdd Zo 4 520075, 0.15, 0.3,
0.625, 1.25, 25, 5, 10, 25, 50, 100 mg/mL)Z 343}l
Rosenthal-French dosimeter(Laboratory for Applied Immu-
nology, Baltimore, Md, USA)& AH&3te] 0.6% &<+ DeVil-
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Table 1. Comparison of Demographic Characteristics and Pulmonary Functions

Group Asthma Allergic rhinitis Control

No. of subjects(n) 55 17 14

Sex(M/F) 37/18 12/5 8/6
Age(yr)(range)” 12.313.0(8.0-20.0) 12.7£2.3(9.0-17.0) 9.01+2.4(6.0-13.0)
Weight(kg)(range)” 48.01+13.2(25.0-85.0) 51.61+10.0(31.0-72.0) 36.21+13.2(22.0-70.0)
Height(cm)(range)” 153.5+15.2(122.3-182.0) 158.0+t11.8(138.0-176.5) 136.3+13.4(119.5-158.0)
FEV (% predicted) " 90.7+t14.3 999+t144 923%126
PCao(mg/mL)* 7.2(1.5-35.5) 34.6(11.5-104.5) 41.6(11.0-157.5)

“The age, weight, and height of patients in control group are significantly lower than those of another two groups(P<0.001,

one-way ANOVA)

TPulmonary function test results are not available for four patients in asthma group and two patients in allergic rhinitis group;

FEV, : forced expiratory volume in 1 second

geometric mean(l SD range). PCy of asthma group is significantly lower than that of another two groups(P<0.001, one-way
ANOVA); PCq : provocative concentration causing a 20% decrease in FEV;
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Asthma Allergic rhinitis Control

Fig. 1. Exhaled nitric oxide concentrations in asthma(n=55),
allergic rhinitis(n=17), and control groups(n=14). Geometric
mean values are represented by the longer horizontal bars,
and 1 SD ranges between the shorter horizontal bars.
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Fig. 2. Exhaled nitric oxide concentrations in atopic asthma
(n=37), nonatopic asthma(n=18), and control groups(n=14). Geo-
metric mean values are represented by the longer horizontal
bars, and 1 SD ranges between the shorter horizontal bars.
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I
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Fig. 3. Exhaled nitric oxide concentrations in allergic rhinitis
without bronchial hyperreactivity (n=10), with bronchial hyper-
reactivity(n=7), and control groups(n=14). Geometric mean val-
ue are represented by the longer horizontal bars, and 1 SD
ranges between the shorter horizontal bars. BHR, bronchial
hyperreactivity.
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Fig. 4. Correlation between exhaled nitric oxide concentrations
and methacholine PCy in asthma group(n=55).
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Fig. 5. Correlation between exhaled nitric oxide concentration
and the number of skin test positivity in asthma group(n=55).
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