@ CrossMark  PISSN: 2288-0402
€asenpie o]SSN: 2288-0410

Allergy Asthma Respir Dis 4(1):14-21, January 2016 http://dx.doi.org/10.4168/aard.2016.4.1.14 ORIGINAL ARTICLE

Aol H2 oA s 7RBHA 5
SIS Mt W

"n2cistn ofntoiet Aotutstu A, 2 uairhsln reftEE MASHAEME Suaitisly |2 7| HANTA

Relationships between fractional exhaled nitric oxide levels and FEFas, 75+
in children with asthma

Hyunwook Lim," Eunji Kim,' Chang Hoon Lim,' Sang Hee Park,' Ji Tae Choung,"? Young Yoo'**

'Department of Pediatrics, Korea University College of Medicine, Seoul; 2Environmental Health Center, Korea University Anam Hospital, Seoul; *Allergy
Immunology Center, Korea University, Seoul, Korea

Purpose: Fractional exhaled nitric oxide (FeNO) is considered an indirect marker of airway inflammation, and forced expiratory flow
between 25% and 75% of vital capacity (FEFs%-75%) is widely used as a sensitive indicator of small airway obstruction in asthma. The
aim of this study was to investigate relationships between FeNO and FEF;sy-7s% in children with asthma.

Methods: A total of 118 children with asthma underwent spirometry and measurement of eosinophil markers. FeNO levels were
measured, and skin prick tests to 13 common allergens were done. Study subjects were divided into 2 groups according to FEF2se-75%
values (group 1, normal FEFse7s% > 65%pred, n=90; group 2, impaired FEF2se750 < 65%pred, n=28).

Results: The mean (+standard deviation, SD) age was not significantly different between groups 1 and 2 (10.3+2.8 years vs.
11.1+ 3.4 years), and the sex ratio was also not significantly different between 2 groups. The geometric mean (range of 1 SD) con-
centration of FeNO was significantly higher in group 2 than in group 1 (25.8 ppb [14.2-46.9 ppb] vs. 37.2 ppb [24.2-57.2 ppb],
P=0.008). A significant inverse correlation between FeNO and FEF,s«-75% was observed in group 2 (r=-0.493, P=0.038), but not in
group 1 (r=-0.037, P=0.749) after adjustment for confounders, such as atopy, age, sex, weight, and height.

Conclusion: FeNO levels were higher in group of asthmatic children with impaired FEF;sy-75% level. FeNO levels were inversely corre-
lated with FEF2ss-75% only in impaired small-airway obstruction group after adjustment for atopy. These results suggest that small-
airway obstruction may relate more closely to airway inflammation in asthmatic children with impaired small-airway function.
(Allergy Asthma Respir Dis 2016;4:14-21)
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Table 1. Clinical characteristics in children with asthma

Characteristic Group 1(n=90) Group2(n=28) Total(n=118)  Pvalue
Age (yr) 103+28 11.1+34 105+29 0.229
Boys 58 (64.4) 19(67.9) 77 (65.3) 0823
Atopy 65(79.3) 20(86.9) 85(80.9) 0.553
Body massindex  19.4+3.9 208+39 19.7+39 0.108
(kg/m?)
FEV: %pred 936+106 7124159 88.3+15.3 <0.001
FVC %pred 97.7+12.1 88.2+189 95.5+14.5 0.017
FEVi/FVC 88.2+4.9 745+82 84.9+145 <0.001
FEFss075% %opred ~ 97.5+17.7 478+134 85.7+270 <0.001
Eosinophil (%) 36(1.3-98) 42(25-73) 37(15-93) 0.783
ECP (ug/L) 176(59-520) 172(76-394) 175(6.3-488) 0320
FeNO (ppb) 258(14.2-469) 37.2(242-572) 282(15.7-504) 0.006

Valus are presented as mean + standard deviation, number (%), or geometric mean
(range).

Group 1, normal FEF s, 7s% group (FEFasy 7s > 65%pred); group 2, impaired FEF sz, 759,
group (FEFzse-753 < 65%pred); FEV;, forced expiratory volume in 1 second; FVC, forced
vital capacity; FEFzs:-7s:, forced expiratory flow between 25% and 75% of vital ca-
pacity; ECP, eosinophil cationic protein; FeNO, fractional exhaled nitric oxide.
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BT ol v
ARUAS Hgick

P<0.001) ¥ 3 B 55 91(r=0.200, P=0.033) L%

fojgt kel

3. 120N 27| MEHEA SELHI7IS & SAE X|H2t2]
2t
1o A 7R A s 12 S 7|3 S (r=
~0.018, P=0.878) W B AZ715 7] 8-2F of| 22](r=-0.037,
P=0.749)¢} 3215 AIAI7F $SIchFig. 2). T4 A B
L AL B 8(r=0.398, P<0.001) & SAFL OFo]-& th
(r=0.240, P=0.026) -7-2] 3t %] AJTaA & H ek

4, 270N S 7|AHSHEIA
27
270 B A Fes 127 A 57 g e A w1
(r=-0.566, P=0.014) ¥ =JF5 7|75 o SA]et Foleh
0] A S BYJtHr=-0.493, P=0.038) (Fig. 3). &7|AH3}4
A e SARE E-8(r=0.207, P=0.301) Y SARE Qo] Tl
(r=0.231, P=0.236) 2} 5-2| 3t A S Ho|X] ¢kl

SEQ IS W SMT X|E

5, OIEL| R0 ME S7|MEEA S22t 7S & sS4t
X|E2to| 2|
of )2} lopeTlitoll x| Lolo] it + EEHAHE 153} 2
oA 22} 10.7 £ 2.8419} 10.0 + 2.94](P = 0.338), Holo] HIE-Z
67.0%2} 50.0% (P=0.154), AA|B|WHA]| 0] B+ FEHAF=
19.8 4 3.7 kg/m?’2} 19.6 + 4.8 kg/m* (P=0.843) 2.2 =+ 7t &

oI5t 2ol s

oy} H]opEu| o] A ] TAE B -&0| 7|3 (1 =T
Z}o] HH2])2-2.4% (2.3%-2.5%) 2} 1.5% (1.4%-1.6%) (P=0.001), &
Al ol Tl F5 O] 7|5hE (13 HARS] W) 20.6 pg/
L (8.3-51.1 pg/L)2} 7.9 pg/L (2.7-23.5 pg/L) (P<0.001), &7]4ks}
A =0 7|6t E o (132 HARY] H ) 31.7 ppb (20.1-49.9
ppb)2} 17.8 ppb (8.7-36.4 ppb) (P=0.003) = -F-2J5}A| oFEu|o]]
A E=4tH(Table 2). o= |t of| A T7|4F8H A Sl A &
£-0|UHr=10.459, P<0.001) SAFL OFo]& thill =t ok(r=(.382,
P<0.001) 0]k O] AJHIAE Bl vlopET|Fof| 4] S7|A4F
AL Flee DA B8 o5 FYf A E Bt
(r=0.549, P=0.015).

http://dx.doi.org/10.4168/aard.2016.4.1.14 17



AARD Allergy Asthma Respir Dis

1,000
r=-0.018, P=0.878

100 - .

FeNO (ppb)
IS

o »%°
» ¢

°
3

°

oe

p 9
°

0 20 40 60 80 100 120 140

FEV; %pred (%) o

1,000
r=-0.104, P=0.367

100 F o

FeNO (ppb)
IS
0e® ®
°
'
&°

1 1 1 1 1 1 1 ]

0 20 40 60 80 100 120 140

FEVA/FVC (%) 0

LimH, etal. * Relationships between FeNO levels and FEFas. 75

1,000 -
r=-0.072, P=0.534

100 - R .

FeNO (ppb)
.
ot

f‘% LYe
0. ]

FVC %pred (%) e

1,000 -
r=-0.037, P=0.749

100 -

FeNO (ppb)
%)
™)
3
’3‘(

[ ] ..i

[ _J
10 o
® [ ] [ ]
1 1 1 1 1 1 1 ]
10 30 50 70 90 10 130 150
FEF 5067500 Yopred (%0) 0

Fig. 2. FeNO values show significant correlation with neither FEV; %pred (r=—0.018, P=0.878; A), FVC %pred (r=—0.072, P=0.534; B), FEV:/FVC (r=—0.104, P=0.367,
C) nor FEF2ss 754 Jopred (r=—0.037, P=0.749; D) in children with group 1 (normal FEFsse 7%, >65%pred). FeNO, fractional exhaled nitric oxide; FEV:, forced expiratory
volume in 1 second; FVC, forced vital capacity; FEFzs«-ss:, forced expiratory flow between 25% and 75% of vital capacity.

1530} 275 247} ofe 3] f R URo] T4 F i

O] Hat-& vt A} 150 A= oFE I} -0] 30.3 ppb (19.0-47.4

ppb)->- =, H[OFET]9] 16.2 ppb (8.1-32.3 ppb)ETt -2J31A| =

QFOLH(P=10.002), 27-Of| A= O}E 1)< 36.4 ppb (24.5-54.2 ppb)

o} Ho}E | 35.8 ppb (24.5-52.4 ppb) AFolol| -oJat xpo= ¢
Ath(P=0.942).

g
A0 Ast BB ST w10 o

A7h e 2ol A 1T R-0f81A| = A| Lrehitth 0}54 5
g9, yol, w574, 71 —4 gk QA BA & AA hAakte] 57

= rEAE

AR At Rl ) Y

87 1A BE SEaFn
ERIEETE RISSERF
K76 2219} 02t 9]

A AR BT SOl R EE ] 4 of

18 http://dx.doi.org/10.4168/aard.2016.4.1.14

ZA1 folai S0 ABWAS Hol, 1) QS vl
A7HE B} A 214] Fot 80 ko 2 Al 3 ¢l
NA= B7AEA A FE7 12785 7|5 12784 S
7)1 g 2 o S 2k ApIALE: o)A kokT, ofs] A
2] Blo} 4502 thAFO. 2 AJ3H T T2 Aol A B7]Aks}
A BEE 12 5719 o34, e g o34, 1%
e 5| 2, AT G o 32 mE
wol] s}, ole} o] F7IAkEHL 5
Sk oA ] A7 kol vkt Aol ol o

= s AL A AR 0.2 ARl HA] Skt H]s) Zof
xd_ﬁ il A Af@Ao] Holx| 1, FF A&A] o} H4] o
AE 127 B AT 7158 v g A HQE HY 4= 9lof 7|
o1 8 AReA s e R & 4 slch w2t o
2 o gEe) W4 FFES A R0
Holo} o5, s B 23 717 AR 4 5
ofat 7] a2 Rk AJe)d 2|3l whe B As e 5
T 2% o) BAL 4% AEE Vel 2| 3olch wheb

5 37} Hale] AR 2 e whelhehs Hollx] g Aol A

of gojat AuAE

O



B2 9f + FIIFAA SO RS dte] B

1,000
r=-0.066, P=0.795
100 -
) H o °
g o o ® ° '...g.
o ° & O’... °
o 8 "o
10
1 1 1 1 1 1 1 ]

0 20 40 60 80 100 120 140

FEV; %pred (%) 0
1,000
r=-0.566, P=0.014
100
2 ° o. (Y
= P at
[ ]
o L")
z «
10
1 1 1 1 1 1 1 ]

0 20 40 60 80 100 120 140

FEVA/FVC (%) 0

Allergy Asthma Respir Dis AARD

1,000 -
r=0.179, P=0.477
. 100 ¢
= o® o . K °
= o .
P ° o o® ‘: .. S %
k ® 8 o
10
1 1 1 1 1 1 1 ]
0 20 40 60 80 100 120 140
FVC %pred (%) e
1,000 -
r=-0.493, P=0.038
2 O s “
= o« 8o @,
2 o o0 ©
Z .
10
1 1 1 1 1 1 1 ]

0 20 40 60 80 100 120 140
FEF506-7500 Yopred () 0

Fig. 3. FeNQ values do not correlate with inversely correlate with with FEV; %pred (r=—0.066, P=0.795; A) or FVC %pred (r=0.179, P=0.477; B), but show significant
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Table 2. Comparison of clinical characteristics between atopy and nonatopy group

Characteristic Atopy group (n=85) Nonatopy group (n=20) P-value
Age (yr) 107+28 100+29 0.338
Boys 55(67.0) 10(50.0) 0.154
Body mass index (kg/m?)  19.8+3.7 196+48 0.843
FEV; %opred 88.0+14.8 909+12.8 0432
FVC Yopred 955+145 98.0+13.3 0.500
FEVi/FVC 948+77 85.3+86 0.821
FEF2s¢.75% %pred 85.1+27.1 88.8+22.3 0575
Eosinophil (%) 24(2.25-2.47) 1.5(1.36-1.57) 0.001
ECP (pg/L) 206(8.3-51.1) 79(2.7-235) <0.001
FeNO (ppb) 31.7(20.1-49.9) 17.8(8.7-36.4) 0.003

Valus are presented as mean + standard deviation, number (%), or geometric mean
(range).

FEV;, forced expiratory volume in 1 second; FVC, forced vital capacity; FEFzese,
forced expiratory flow between 25% and 75% of vital capacity; ECP. eosinophil cat-
ionic protein; FeNO, fractional exhaled nitric oxide.
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