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Relationships between Fraction of Nitric Oxide, Airway
Hyperresponsiveness, Blood Eoshinophil Counts and
Serum Eosinophil Cationic Protein in Asthmatic Children

Hyeon Seok Seo, MDI, Bo Hyun Chung, MDI, Ha Neul Park, MDl, Sung Chul Seo, PhD?
Bauer Siegfried, MDI‘Z, Dae Jin Song, MD1’2, Ji Tae Choung, MD1’2, Young Yoo, MD!2

JDepartment of Pediatrics, Korea University College of Medicine, Seoul
?Environmental Health Center for Childhood Asthma, Korea University Anam Hospital, Seoul, Korea

Purpose : The measurement of fraction of nitric oxide (FeNO) is a noticeable tool that reflects
airway inflammation in asthmatic patients. We wanted to find out the relationship between pulmonary
function, bronchial hyperresponsiveness (AHR), blood eosinophilic inflammatory markers and FeNO
level before and after methacholine bronchoprovocation test in asthmatic patients.

Methods : Fifty-five children, who visited the Allergy Clinic of Korea University Anam Hospital
from March 2011 to February 2012, due to asthmatic symptoms, such as history of episodic
wheezing or dyspnea during the previous year and resolved after using bronchodilators, were
enrolled. We performed the baseline pulmonary function and methacholine bronchoprovocation test
in the enrolled patients. Blood eosinophil counts and blood eosinophil cationic protein (ECP) were
measured. FeNO levels were measured before and after the methacholine bronchoprovocation test.

Results : The mean FeNO levels (36.3 ppb) fell after methacholine bronchoprovocation test (25.7
ppb). Forced expiratory volume in one second (FEV1) %pred inversely correlated both with FeNO
level before (R*=0.07, P=0.029) and after (R*=0.059, P=0.01) methacholine bronchoprovocation
test. The provocative concentration, causing a 20% decrease in FEV: to methacholine (methacholine
PCy) inversely correlated both with FeNO levels before (R?=0.086, P=0.001) and after (R*=0.141,
P=0.001) the challenge. FeNO level measured at bronchoconstriction state significantly correlated
with blood eosinophil counts (R*=0.112, P=0.028). Serum ECP levels correlated FeNO level,
neither before nor after bronchoprovocation.

Conclusion : The baseline FeNO levels were higher in asthmatic children. However, FeNO levels
rather decreased after methacholine induced bronchoconstriction. Repeated spirometry maneuver
was considered to have an effect on reducing FeNO levels. FeNO correlated with pulmonary function,
airway AHR and blood eosinophil counts. [Pediatr Allergy Respir Dis(Korea) 2012;22:282-291]

Key Words : Asthma, Methacholine bronchoprovocation, Airway hyperresponsiveness, FeNO,
Blood eosinophils, ECP
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Table 1. Demographic Characteristics and Blood
Eoshinophil Markers in Asthmatic Children

Characteristic Value
Age (yr) 9.5+2.3
Boys/girls 32/23
Atopy (yes/no) 49/6

Total IgE (IU/mL)

Blood eosinophil ounts (/ul.)

Serum eosinophil ationic
protein (ug/L)

317.2 (160.3-627.7)
295.9 (129.2-677.6)
17.9 (6.3-50.3)

Values are presented as absolute mean (£SD) or geo-
metric mean (range of 1 SD).
IgE, immunoglobulin E.

Table 2. Pulmonary Function Parameters in

Asthmatic Children

Parameter Value
FEV1%pred (%) 93.5+13.2
FVC%pred (%) 96.3+12.1
FEV/FVC (%) 82.948.1
FEV1%fall (%) 27.9x7.4
FEV,%pred after challenge (%) 72.1+16.3
FVC%pred after challenge (%) 78.5121.6
FEV1/FVC after challenge (%) 81.9+9.4
Methacholine PCy (mg/mL) 2.6 (0.8-9.1)

Values are presented as mean+SD or geometric mean
(range of 1 SD).

FEV,, forced expiratory volume in one second; FVC,
forced vital capacity.
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96.3+12.1%, FEV|/FVC (B+EFHAH & 82.948.1
%, FEV 1 %fall (Bd+%FH2D) S 27.947.4%% zw% i
B PCy (UIR3 [1%FHAFe] HY 6 (0.8-
9.1) mg/mL2& ZA =3It} (Table 2)

&

p

==
-

2 9 715 BE (1
b (20.9-63.1) & WFeF=LOM,

ARl S
2D 25.7 ppb (13.8-47.9)
I3l stgket. (P=0.001)

e
)

N
)

oo N

N

o
o

Ftf
N

i

2

Yy

e
fa

9

w

. H7|s

Xlﬁﬂf 7|‘-U(I Y A H =

714 9 71% (FEV1%pred) 2} 71384 &
1Ak} 9}o] IS

RN

& dz 714 =71

AN e

=2 B\
(= S Dol ot }H

= Y

R e NS B ke SR U L
o] ATIAE B oH(R?=0.07, P=0.029), 7]
P=0.001
100 —"
o
2
o
=
e
10 1

Before MCh challenge After MCh challenge
Fig. 1. Fraction of exhaled nitric oxide (FeNO) con-
centrations in before and after methacholine (MCh)
challenge. Geometric mean values are represented
by the longer horizontal bars, and 1 SD ranges
represented by the quadrangles. Maximum values
and minimum values are represented by the shor-
ter horizontal bars.

— 285 -



—Hyeon Seok Seo, et al.

:Fraction of Nitric Oxide and Blood Eosinophilic Inflammatory Markers —

A T E e A FEGE oA fUd g9 BlE Btk ®*=0.141, P=0.001) (Fig. 3).
AAAE B (R*=0.059, P=0.01) (Fig. 2) ) _
5. gof HZX|He} 7|er| Y ZAL ® Fo
4, HELZR 7= 2HTMDL 7|BR| L 57|05 84 SEot0] B
A X S9o| ST|AEIEA sEoto| 2HA
AN el BrlusrEs Sesie B 1) Ho SA 9} JIWR| Y HAHH F2
vekERl 71w bRl 7 eA) S Akl S 2] S7IMEREL S| B
sk SIS RS B3 A3k WERE PO Hol SAT S 719 i AL 4o Er1e e
o1 Ak Ao SUEEA SRR & RS fold FUDAS BolA URATHR’=0.082, P
o ARIAE BIOH RP=0.086, P=0.00D), 71 =0.211), 71¥A] 2 Ak 9] Blbeld2 wEshe
WAL o B BEE o) fo@ g #UE 9 ARwAE wath®R*=0.112, P=0.028)
1,000 R?=0.07, P =0.029 1,000 3 R?=0.059, P =0.01
100 100

g g

=] =]

2 g

i &

10 10 |
1+ F I
0 50 75 100 125 150 0 50 75 100 125 150

FEV,%pred(%)

Before MCh challenge

FEV,%pred(%)
After MCh challenge

Fig. 2. Correlation between fraction of exhaled nitric oxide (FeNO) concentrations
and FEVi%pred. FeNO values were correlated negatively with FEVl%pred before

(R?=0.07, P=0.029) and after methacholine (MCh) challenge.

(R’=0.059, P=

0.01) FEV3, forced expiratory volume in one second.
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Fig. 3. Correlation between fraction of exhaled nitric oxide (FeNO) concentrations
and methachohne (MCh) PCg. FeNO values were correlated negatively with PCg
before (R?=0.086, P=0.001) and after MCh challenge. (R?=0.141, P=0.001)
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Fig. 4. Correlation between fraction of exhaled nitric oxide (FeNO) concentrations

and blood eosinophils.

FeNO values were correlated positively with blood

eosinophils after methacholine (MCh) challenge (R?=0.112, P=0.028) but were
not correlated with blood eosinophils before MCh challenge. (R?=0.082, P=0.211)
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Fig. 5. Correlation between fraction of exhaled nitric oxide (FeNO) concentrations and
blood eosinophil cationic protein (ECP). FeNO values were not correlated with blood
ECP before (R?=0.0001, P=0.549) and after MCh challenge.(R*=0.014, P=0.203)
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