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Clinical Course of Eosinophilic Bronchitis in Children

Yoon Hee Kim, MD, Jong Deok Kim, MD, Hyun Bin Park, MD, Jiyoung Baek, MD,
Kyung Won Kim, MD, PhD, Myung Hyun Sohn, MD, PhD, Kyu-Earn Kim, MD, PhD

Department of Pediatrics, Institute of Allergy, Severance Biomedical Science Institute,
Brain Korea 21 Project for Medical Science, Yonsei University College of Medicine, Seoul, Korea

Purpose : It has been identified that eosinophilic bronchitis (EB) in adults can progress to asthma
or fixed airway obstruction. In the present study, we evaluated the clinical course and prognosis
of EB in children and their relationship with accompanying rhinosinusitis.

Methods : A total of 55 children with EB followed up for over than a year after the diagnosis
were enrolled for the present study. We classified the subjects into two groups according to the
prognosis and the presence of rhinosinusitis, respectively, and compared them with respect to clini-
cal characteristics, eosinophil percentage in induced sputum, fractional exhaled nitric oxide (FeNO)
and pulmonary function test. The poor prognostic group was defined as the children with asthma
or asthma-like symptoms, or persistent or recurrent chronic cough in the long-term follow-up.

Results : The poor prognosis was achieved in 12 children (22%), and 3 children (5%) amongst
them were diagnosed with asthma. There were no significant differences in clinical characteristics,
eosinophil percentages in induced sputum, FeNO, spirometry and IOS according to the prognosis
and the presence of rhinosinusitis. Additionally, the children with rhinosinusitis did not show any
poorer outcome than those without rhinosinusitis.

Conclusion : There were some limitations of this study for which the relationship between EB
and rhinosinusitis in children was evaluated. However, in case of either poor short-term response
to inhaled corticosteroids or elevated eosinophilic inflammation in airways or abnormal airway
reversibility in impulse oscillometry, the long-term prognosis of EB in children needs to be consi-
dered, regardless of the presence of rhinosinusitis. [Pediatr Allergy Respir Dis (Korea) 2012;22:
273-281]
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N B

AT ARG A A el gt o)Fold Zg) ] o .

(ALL0379). FATY 71BN G AR, 7198H AEA Y, 2 7
Harr20129 44 309, 440201249 64 209 A2 AIA 22 AALA A2 T 158 529 TAREA
wel:2012d 74 149 =8 Holn, HAlo] Al EA9l 7]x1m H|Z e} 7o
APAAF MAG, Al SAR A9 383 (7 224-32) o= e e e T e
sl 7% NG 2dg Brk o7l el sAbA 719
Tel:02)705-9005 Fax : 02)703-2976 o AT U gAle wol ek =4S D)

E-mail : jy10078@naver.com



5

3

A] spirometry 9} im-
FaL mpA el Tl A

o]

o

K
pulse oscillometry (I0S) ZAAE

=
=

A

j=3

:Clinical Course of Eosinophilic Bronchitis in Children —
=

—Yoon Hee Kim, et al.

Fglo] FREATE? FAA Z1AA Gl o

°
o}—é’

=A
©

9

2} mpA]u} A 7o)

o

)
A

i ol 3

3|

1]

a7t 9, A 78RS

Wy 7183 715 )

1

e

'%
W%

ol

I3

L=
AT
T

Al gt

s
—

BloflA AAIEE A

3}

3,
i

A9l A

9

15

27
57

Tt AotellA
A2 A RO
3

al %

AT dPdzeld Alg]

o]

o

g0l A 1)

5

A&
iy
ol = 7]

Oz

stk et 7]

$o] efAo]Ak(an increased forced expiratory vol-
ume in 1 sec [FEVi]>12%), 71% 7FeiAde) o

=73l 3

5

A

2) & 2&

ol

T 73 O -
SIS E
559 o
}

T

-

A9 49

= oo, velEl 719 fdatelA 7] FriAdo]
3

G155k

=y
hl
=)

]

A

Rt

o

1 2~EFRIA]

ol A
& v
21

a5

3
=:

[e;

o

1

ke
gl

Al o

a

S
A

H
R

Ey

ol thgh A3}
AE Kol

1SR G4 el 4 g
ok kelA ekl S, vlnnlEe)at

T

&

A3 ZElRO|= ARE- Q1]

e

=]

s
ol o} Wats] e vk ik

3 718 43 Bl EE L v 7]

Rl

o

A

T oIk

GG v
X
71BAGNA

of o

a

o+
AR
£
)
X
s
3l
ol
R

Hlo
i
a
i.

CRESLE

£ 72 Balo] 2o} 52

5

i=]

st

5

EER
ABE

=

=

418 (75%)

A9E 147 (25%) ©13iTt.

A7t

(¢}

St H]

]

=

3

1 TAEA e

| 0]

ek
1

|2~EFRIA] o]

[}

et 4
o] 3
e
=
Aé AFE

)

=]
=

54

7]-RAS 24
ol

Stk 557 Foll HIFHlEHE B

FLA
_r_5

-

[}
155 A

L

T

o
Z
o

T

=
=

ol wg 7]
Qo] 27

=

O

7F

H9I4 2elzo)
=

L=

e
A]

L

w1 ) 2ol

Foll 242 A
SELTE

7(5)]0

2

- 274 -

i

WAE 2

ozh=k

/5‘;
1] o

A=

3} 1)) k)

A7 7]

) groh iz}

1

Fel
,

pu

%
o
ghet

1=}
k<]

L

T

12

pu

2

ey

1) o MY
2006 195E 20119 19714 AlEgkA oo

HolA ¥

9 7]

3
B3]

]

=
A



B, Sl THHY F A %
ekl Fate] A% A9t F94 AHzolE A
£ Adsta 87k 348 ARbe] G4 Fgol Al
L AT FUA ArRelE A FRESI.
A 71909 LI 19 o)) Ayt Aol
\

713 AEE A 2 o el thsto] AE IS A%

Study of Asthma and Allergies in Childhood 2FX]&
o] &5tk vk ATt A QAtell A H Aot 4]

A
)Fs A A9, 5L 1d 5t T Tdov WS

o 7% Ayl gt I S-S 38 o) mel B,
e wy 71380] vAE AL AV A% AL

71380) Aste] vh sk AG7L A7 A% EE A
ol Beow Qolaieit, oz, ol F Reke] gue
F2g0) lomA AzE EF7] F40] 457 o1 A%
e At AT gEEon Yok

tPolE ) BEAEA o] B3}

¢

B AT thgols
& Agekal BONE we F AEgon, Angks 3el
P A f9isle) oS stk

2. 4 ¢

1) Spirometry2} 10S

Jaeger MasterScreen 10S (Jaeger, Wurzburg, Ger-
many) & AHE-sto] AR} v 5g-5-8t8]e) 7]l uh
2} S7sigl o 7k AjelA 33] Al3E FEV 9] A&
AHgalITE® 1052 014819] 5 Hz, 10 Hz, 20 HzellA
A (resistance R5, R10, R20) & Z33aL 5 HzollA
% A& (reactance X5) S 5731 reactance area (AX)
2 AXERITEY 5 Hz8 10 Hz 749 A& zjo] &
(R5-R20) &= ARtslGith. 715719735 B7kebr] flste]
salbutamol 200 pg= &3k 154 %ol spirometry 2}
10SE v A8kl

2) HEEZ 72K /L Al

wEFE-# (Sigma Chemical, St Louis, Mo, USA) & ¢
T Y Al so] A2k £12(0.075, 0.15, 0.31,
0.62, 1.25, 2.5, 5, 10, 25, 50 mg/mL)Z 3]X3}1L
dosimeter® ARE319] 53] &%= 3k 52 HFo® %
£ 270k FEVie] 9% 4141914 §9) A 1k 20%
o AT wM7hA] sEE FTA7IM ARSI &t

S A PCops T-3t5iTh”

T 0O

3) E7|MSIEA SH
1Ak A =48 CLD 88(Ecomedics, Durnten,
Switzerland) & o]-&3lo] S35 01, ANkAQl 74
e u|gH-a3) 9l §1 557] 889 7|l wet 38
ol ArRE AAEte] Tk A 119 (plateaw) BhS
=A3le] BRRe SHAL sk
4) QEME L BT 20| BY
o)A Yoshikawa 5770] 7]%8 we] whe}l f=g
= St BE tAkES A5 25 ijke A4
ultrasonic nebulizer (NE-U12, Omron Co., Tokyo,
Japan) & Fal A2olA i E ST 79 3% B
219 3 mLE 103 WA 2023t 81kt o 3%
S T AL VRS fEske] A
4°Ce]| W Byks
283l B 10 mmol/LY) dithio-
threitol (WAKO Pure Chemical Industries Ltd., Osaka,
Japan) & X35t PBS® 5ul] 3|43}aL Ade-ellx] 20 F<F
IR 7PA A ZSE 102 B9t 400 g2 94 &
YE o F AE FAEE AFRAIZIL, eytospin (Cyto-
spin3, Shandon, Tokyo, Japan)S o]&3le] &jo]=e
TEFATE May-Grunwald-Giemsa 924 shel] B A)w
AIZEE A|9)8E 400708] M2 5 Alo] ZPEA AN o
Ak
5) M & SAF 2
g3 £ immunoglobulin E (IgE) &3
EE gdtellA 2 Ui Al o AR AlERgl e
u, ol ] SaH = 2 S AF ke NE-8000
system (Sysmex, Kobe, Japan) & ©]-8-3}° Al$=33ic}.
g4 F IgE, &9 o] IgEE CAP radioallergosorbent
technique (UniCAP, Pharmacia and Upjohn, Uppsala,
Sweden)& ©]gste] HAsrhk Y 5ol IgEe

Dermatophagoides pteronyssinus, Dermatophagoides

0
O O

farina, egg whites, cow milk, German cockroach and
Alternaria alternata®) 67} &l diste] AT
% & IgE7} 150 IU/mL oldelAY 3 5ol IgE7}
0.7 KU/LET} & Zlo] it o] off o}Ew = 7 9la}s]
.

6) SH =AM

ZAIFAL PASW ver. 18.0 (IBM Co., Armonk, NY,
USA) & o]g3to] 249319111, Shapiro-Wilk test® 57
AT o) AiFYS Bk, BiF BEE wol 57

9
2= Hit v} TFEHR}F(meanSD) & FA|81G 0, v F



—Yoon Hee Kim, et al. : Clinical Course of Eosinophilic Bronchitis in Children—

BYE pHols 2AXE 207k AHEY7 M9 (median
EAEITE 7 EAol =
Student’s ¢-test 3= chi-square test & AFE3I L, H]
At BES Wols FAAol skl Mann-Whitney
testE ARSI P gto] 0.05 vt uf EAZ o7 #
o3k Zloz ik

[interquatile range]) =

N
K
K

o
0
rioe
=]
10
HI
Jn
o
1)
0
1
m
(1}al

ofl
o
w
oE.

(67%) 1L, ek A
brle) Fat 713 1%L

upA| e G 7VAA 9] Bt

A 55 Foll el B

2% (22%) 131tk (Table 1)

59| o} Foll A W A HlulEd S Rek

glo}= 1fﬂ(75%)o]911 I % 2579 HHj— &<

GO
oz

S

\e]

ol

2

32

o =

o
ay
e
[o]

o % ”5:
RS
Oﬂ

r
flo
)=
ot
a=)

,_.
St e g
= ©
L o
o E)
32,

o
i)
a4

2o Mo 1%
U1

o i

o o M

o X

o

oy Mo fu
O'
=
2
ool
o
_>L
[~
;
HU
3
I
N
f
i

o
)

%5

“é

3 Fol 19 ovu %@ Ao oqlT BT
yolglew, 1 F 142 vel==l 719x]

7—1/\].011/\1 i—]/}lg ;ﬂx;].m-ol-q_ icﬂ

il

,4;
ol
—~
e}
—
§?

AL ) 715

O|EE ARG 227 FellAlE 3T (14%) ©]

Stk (Fig. 1)
H]35-H] 5

k<3
T

a7do] YNE Fhoh= 147 (25%) 0.7, 25

ZFAR Qlo] A 5 Sl TxlE o FUA AEH RO =

A 825 A 2 A5+ 48 (29%) 010, T ~EHE
o)t X A4 ~HR

i
il
(o
o Oﬁ
o
rlr
=
o
oR

71%)°13ck &4
e A 1 ode] 4 el 2

07 BREYN, YN AHRO=E AR
A= 578 (50%) ©] A5 EFro|gith 1 ol
2 AR 9 715 Akl 24

2. Ol=of mE cHetzel Him

1) cHASZO| QAN S 1|

WZE Al i AT F2TH AT 435
Rro] Q17 548 e u, 9%, A, 713 717,
F7] 4 713, obEy] Lk B F IgE, vlES of

o

with rhinosinusitis
(n=41,75%)

ini
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With ICS Without ICS With ICS Without ICS
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Fig. 1. Diagram of the study subjects. RS (+),
with rhinosinusitis; RS (), without rhinosinusitis;
ICS (+), with inhaled corticosteroid; ICS (),
without inhaled corticosteroid.

Table 1. Clinical Characteristics between the Good and Poor Outcome Groups in Children with

Eosinophilic Bronchitis

Characteristic Good o(ugi(zllgl)e group Poor O?;EC=01H21§ group (E:gaé)

Age (yr) 9.7£2.4 9.0£2.2 9.6+£2.4
Male sex 27 (63) 10 (83) 37 (67)
Cough duration (mo) 4.6 (2.0-13.2) 2.1 (1.0-18.4) 4.2 (1.8-13.2)
Follow-up duration (yr) 4.0£1.3 3.9+1.3 4.0£1.3
Sputum eosinophil (%) 12.0 (6.0/28.0) 22.5 (7.8/50.0) 13.0 (6.0/30.0)
Atopy 32 (74) 9 (75) 41 (75)
Total IgE (IU/mL) 217.0 (87.5-558.0) 213.0 (63.7-733.0) 215.0 (84.6-560.8)
Rhinosinusitis 34 (79 7 (58) 41 (75)

ICS treatment 24 (56) 8 (67) 32 (568)

ICS duration (wk) 13.3 (5.5-22.6)

23.2 (13.4-35.9) 14.9 (8.8-26.1)

Values are presented as mean+SD, number (%) or median (interquartile range).

IgE, immunoglobulin E; ICS, inhaled corticosteroid.
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Fig. 2. Comparison between the good and poor
outcome groups in children with eosinophilic
bronchitis. (A) Sputum eosinophil percentage (P
=0.116) and FeNO (P=0.089). (B) A R5-R20
(P=0.430) and A X5 (P=0.696). The values
were shown with the medians in sputum
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FeNO, fractional exhaled nitric oxide; A R5-R20,
percentage change in difference in resistance
between 5 Hz and 20 Hz; A X5, percentage
change in reactance at 5 Hz.
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Table 2. Pulmonary Function Test between the Good and Poor Outcome Groups in Children with

Eosinophilic Bronchitis

Good outcome group

Poor outcome group

(n=43) (n=12)
Spiromtery
FEV1, % predicted 100.8+£12.8 99.3+12.3
FVC, % predicted 93.3+13.4 91.8+14.7
FEF25-75,% predicted 100.1£29.6 94.7+20.8
Maximal BD response
% change in FEV; 3.4%+4.2 3.843.7

% change in FEF25—75

13.9 (5.8-23.5)

13.1 (3.1-19.9

Values are presented as meantSD or median (interquartile range).
FEV,, forced expiratory volume in 1 second; FVC, forced vital capacity; FEF.5.75, forced expiratory flow between 25

and 75%; BD, bronchodilator response.
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Table 3. Clinical characteristics between the Rhinosinusitis and Non-Rhinosinusitis Groups in Children

with Eosinophilic Bronchitis

Rhinosinusitis group (n=41) Non-rhinosinusitis group (n=14)

Age (yr) 9.4+2.2 10.1£2.9
Male sex 26 (63.4) 11 (78.6)
Cough duration (mo) 4.6 (2.0/18.4) 2.1 (1.0/12.4)
Follow-up duration (yr) 4.2 (3.1/4.9) 4.0 (2.8/5.2)
Sputum eosinophil (%) 15.0 (6.0/36.5) 12.5 (6.8/29.3)
Atopy 32 (78.0) 9 (64.3)
Total IgE (IU - mL™) 213.0 (87.5/589.5) 217.0 (87.5/589.5)
Poor outcome 7 (17.1) 5 (35.7)

ICS treatment 22 (563.7) 10 (71.4)
ICS duration (wk) 15.9 (8.7/27.5) 14.1 (9.7/25.2)

Values are presented as mean+SD, number (%) or
IgE, immunoglobulin E; ICS, inhaled corticosteroid.

median (interquartile range).

Table 4. Pulmonary Function Test between the Rhinosinusitis and Non-Rhinosinusitis Groups in

Children with Eosinophilic Bronchitis

Rhinosinusitis group (n=41) Non-rhinosinusitis group (n=14)
Spiromtery
FEV1, % predicted 100.3+13.4 101.2+10.1
FVC, % predicted 92.9+14.7 93.3+10.3
FEFg5.75, % predicted 99.8+30.7 96.7+18.7
Maximal BD response
% change in FEV, 3.914.2 2.0+3.5
% change in FEFg5.75 15.6 (7.2-24.3) 8.2 (2.8-15.7)
Impulse Oscillometry
Maximal BD response
% change in R5-R20 -6.7£13.7 -9.7£11.3
% change in X5 -20.0 (-32.8/0.7) -27.8 (-44.7/-9.1)
% change in AX -22.4%+30.0 -32.9429.7
FeNO 25.5 (13.9/37.8) 27.8 (15.1/54.5)

Values are presented as mean+SD or median (interquartile range).
FEV,, forced expiratory volume in 1 second; FVC, forced vital capacity; FEFs5.75, forced expiratory flow between 25
and 75%; BD, bronchodilator response; R5, resistance at 5 Hz; X5, reactance at 5 Hz, AX, reactance area; FeNO, fractional

exhaled nitric oxide.

W FATEEOIY E71AHI AL S7hE0] SAT

Zo] AAs] F7AL, 1089k 2 ellet 2] )% & 7| WAIE Mg @ol o A A 2
) =T MR VN GG Bel A9 A 5 UekF A, B AT Bato] Aot TATY V1B
o= AYSAL WY V1] A%HE A WS AT AQ AR} P AN Yl e vk F oA 5
Hgith EE RHERE kot TATY lBAG AR WS wAD 5 Y9k
WS AP TS vAE QAL E F glont, B ale] AT FU 2E|ZOIE ARE 444 o]
AT ool T AT AYHA WAS NI £ A el TY TS 89 B9} oprolglont, & Al
o £ FYY 2E|ROISE AL 327 Foll 6748 o)y A1g
2 Qo) 5599 fob Fol Aot AAUF 27 olE ol AKHE BT} 81 (25%) 0% 20l
& wolht Wy 71F0] A%E A9t 122wl FUY Zelelmel tha W] A5 Ak vlwd Es



e

AT 551 Bok F 419 (75%) A o1
wol MmA & obEv] M &L welw, okEvzh

9] 72 918 AR iR S W, oMY Aok

it

oo 2
o0k
o

1
(i3

FATA 71HA G2 4306l mlsto] A B 7hsde]
¥ 5 ok
ok SAE 718AIR S Aglel vlgte] 48 AHlR
ool it ] A7 mI} ekl o] W HlEe of
Ty FEE Hole Zle e o, Ao st
B 7130] A&EE U o5 1Y 7Fede] o B2
[e]

SHEk. SHAR o BTN Fi AT U] SAFHEEo]
Z7h L 5L S AEE Bgla, o5 A
o) g FRekevl 9ol B 9Fo] shiel 7]
Fol 1 5 9k 2 Au) FEHLT FYA svlzol=
of A% s GAE wol ohe A9E 5 Aol

< W], spirometry, 10S¢]] ]33t FX]:= F 1kl Qv
P Ao HolA| ehrh At 10SeIM Hx 7% o
HE owsiA wrdsh= 2491 R5-R203} X59] 7194 &
Al digh Wgrt o % Eerelx] Sk A B
o2 ool EglollA AlFEE Lo} TaA 7] BARY
10SE &3 9 7|5 37} A7elx 71 71938 ol

WEJEHE Q1A= AXel X629 7134] BgA| ol tigh W}
ok e SExfolA 9 A Felst 1 AT AE X5

=

)
o
2
=2
=
ol
i
oty
N
)
2
7
A
off
S
=2
R
ofy
N
i
ol
L 09‘.'4 ﬁ %?.

] h
2 WolTh wWebd 108 4] gob Wt oh)e S

7184 FollM e 7 75 v dshA wiels =T
e B

A2k G =7] midel dik o] Aol Wt
2227w Ago] gls v AAa 22 s 8] ¢
& T 71 dT &xdo] v ofstE = AoR Hust
GRS Rk 2 AT ] Ed S Fkehs A
ok 194 9L A9 vl glE W spirometry, 10S%}

T;]- 11,30,

) Aol Tkl tiE BARS B vl
THe FHRE dofso] TEA] 982 Foleel Hlsto] ¢
T TS BolX= stk SN 2 Al mlE
H|F o] SAA 7Rl ofH GRS WA ol tist
o] Brkste AL AT vk 9 ] 7t FEst

A srom, SAFY Z1BAR0) FFEE TRl 247} uf

= Wlsh gk g ulRElEde] sl %] vd 9

gl thate] =olahi= R F2l7k o)y wiole, wat

#) geol} AE7L AR 3 715 AART Sk
(]

7
T AT B HIIE P SIS Rt o
SRS helel] el Wy Z1e] A% A A
7250 9lof 7 Ag PR Beehe] Tt 9l
T 9RO, dob FAFEY Z1EAel Qlo} 4717k o
9 RS B

AR 718 oA FUA AHZo| = X Fel| thdt W)
Hhgo] BB, = Ada s7)akebd ek 71%e]
H]o]

2 ®:loA] SARY 7S Aot 1gE
PN AT AR 5 okgol delA Ak B ARES 2
oF FAFHY 71BARC) W ATHE SHolstaL o)
diste] Bt sk 58] ulFulE AT B
ok ool ol YRS v AA] Lohu A .

uh g SaA) 71 AR 1 ol F4) 9
o] A5 aH 20} 559

= =
2 92 A B AR

-
pul

by
2



—Yoon Hee Kim, et al.

Q9 Hol 30 GO, Y, F5 AT
SAPEE, VAL 3 Tls AR S i

NF BT R RS B T} 297 &
& el A2 foI Aol 2o gl
ke Pl o BT )5 HolA

HE: B ATE do} TATY 1WA} 1]iHIEY
5 Trgshsdl B2 e 7 AL 1ol ek

P18 Gel A e e AR
ol A gl thgt ©r] Hkgo] ExFsA,

7I) ST §F A2l BT S99 A, 108
HO] 7:10 ,q]/\]zs]- z;d Eu

1. Brightling CE, Symon FA, Birring SS, Bradding
P, Wardlaw AJ, Pavord ID. Comparison of
airway immunopathology of eosinophilic bron-
chitis and asthma. Thorax 2003;58:528-32.

2. Brightling CE, Ward R, Goh KL, Wardlaw AJ,
Pavord ID. Eosinophilic bronchitis is an impor-
tant cause of chronic cough. Am J Respir Crit
Care Med 1999;160:406-10.

3. Berry MA, Hargadon B, McKenna S, Shaw D,
Green RH, Brightling CE, et al. Observational
study of the natural history of eosinophilic
bronchitis. Clin Exp Allergy 2005;35:598-601.

4. Brightling CE, Woltmann G, Wardlaw AJ,
Pavord ID. Development of irreversible airflow
obstruction in a patient with eosinophilic bron-
chitis without asthma. Eur Respir J 1999;14:
1228-30.

5. Niimi A. Structural changes in the airways:
cause or effect of chronic cough? Pulm Phar-
macol Ther 2011;24:328-33.

6. Desai D, Brightling C. Cough due to asthma,
cough-variant asthma and non-asthmatic eosi-
nophilic bronchitis. Otolaryngol Clin North Am
2010;43:123-30, x.

7. Settipane RJ, Hagy GW, Settipane GA. Long-
term risk factors for developing asthma and
allergic rhinitis: a 23-year follow-up study of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

- 280 -

:Clinical Course of Eosinophilic Bronchitis in Children —

college students. Allergy Proc 1994;15:21-5.

. Asilsoy S, Bayram E, Agin H, Apa H, Can D,

Gulle S, et al. Evaluation of chronic cough in
children. Chest 2008;134:1122-8.

. Compalati E, Ridolo E, Passalacqua G, Braido F,

Villa E, Canonica GW. The link between allergic
rhinitis and asthma: the united airways disease.
Expert Rev Clin Immunol 2010;6:413-23.

ten Brinke A, Grootendorst DC, Schmidt JT, De
Bruine FT, van Buchem MA, Sterk PJ, et al.
Chronic sinusitis in severe asthma is related to
sputum eosinophilia. J Allergy Clin Immunol
2002;109:621-6.

Dhong HJ, Ha BS, Jung YS, Chung SK, Chang
BC. Clinical characteristics of chronic sinusitis
with asthma. Korean J Otolaryngol-Head Neck
Surg 2000;43:514-9.

Borrish L. Sinusitis and asthma: entering the
realm of evidence-based medicine. J Allergy
Clin Immunol 2002;109:606-8.

Yu L, Wei W, Wang L, Huang Y, Shi C, Lu H,
et al. Upper-airway cough syndrome with
latent eosinophilic bronchitis. Lung 2010;188:
71-6.

Brightling CE. Chronic cough due to nonasth-
matic eosinophilic bronchitis: ACCP evidence-
based clinical practice guidelines. Chest 2006;
129(1 SuppD:116S-121S.

Chang AB, Glomb WB. Guidelines for evalua-
ting chronic cough in pediatrics: ACCP eviden-
ce-based clinical practice guidelines. Chest
20065129 (1 Suppl):260S-2838S.

The Korean Academy of Pediatric Allergy and
Respiratory Disease (KAPARD). Clinical prac-
tice guideline of
KAPARD, 2007.
Worldwide variation in prevalence of symp-

rhinosinusitis.  Seoul:

toms of asthma, allergic rhinoconjunctivitis,
and atopic eczema: ISAAC. The International
Study of Asthma and Allergies in Childhood
(ISAAC) Steering Committee. Lancet 1998;
351:1225-32.

Miller MR, Hankinson J, Brusasco V, Burgos F,
Casaburi R, Coates A, et al. Standardisation of
spirometry. Eur Respir J 2005;26:319-38.
Goldman MD. Clinical application of forced
oscillation. Pulm Pharmacol Ther 2001;14:341-
50.

Crapo RO, Casaburi R, Coates AL, Enright PL,



21.

22.

23.

24.

|t

fol

— 73] 5 st

[

Hankinson JL, Irvin CG, et al. Guidelines for
methacholine and exercise challenge testing-
1999. This official statement of the American
Thoracic Society was adopted by the ATS
Board of Directors, July 1999. Am J Respir Crit
Care Med 2000;161:309-29.

American Thoracic Society; European Res-
piratory Society. ATS/ERS recommendations
for standardized procedures for the online and
offline measurement of exhaled lower respira-
tory nitric oxide and nasal nitric oxide, 2005.
Am J Respir Crit Care Med 2005;171:912-30.
Yoshikawa T, Shoji S, Fujii T, Kanazawa H,
Kudoh S, Hirata K, et al. Severity of exercise-
induced bronchoconstriction is related to
airway eosinophilic inflammation in patients
with asthma. Eur Respir J 1998;12:879-84.
Hancox RJ, Leigh R, Kelly MM, Hargreave FE.
Eosinophilic bronchitis. Lancet 2001;358:1104.
Park JK, Park SW, Lee JH, Park JS, Seo KH,
Lee YM, et al. Evaluation of clinical course in
patients with eosinophilic bronchitis: A pros-
pective follow up study. J Asthma Allergy Clin
Immunol 2003;23:740-8.

A

71949 Qg Bet—

25.

26.

27.

28.

29.

30.

31.

- 281 -

Brightling CE. Cough due to asthma and non-
asthmatic eosinophilic bronchitis. Lung 2010;
188 Suppl 1:513-7.

Guilbert TW. Identifying and managing the
infant and toddler at risk for asthma. J Allergy
Clin Immunol 2010;126:417-22.

Chung KF. Inflammatory biomarkers in severe
asthma. Curr Opin Pulm Med 2012;18:35-41.
Komarow HD, Myles IA, Uzzaman A, Metcalfe
DD. Impulse oscillometry in the evaluation of
diseases of the airways in children. Ann
Allergy Asthma Immunol 2011;106:191-9.
Song TW, Kim KW, Kim ES, Park JW, Sohn
MH, Kim KE. Utility of impulse oscillometry in
young children with asthma. Pediatr Allergy
Immunol 2008;19:763-8.

Kim HH. Allergic rhinitis, sinusitis and asthma:
evidence for respiratory system integration.
Korean J Pediatr 2007;50:335-9.

Han JE, Lee MH, Song DY, Kang 1J. Effect of
coexistence of allergic rhinitis in mild persis-
tent asthma on lower airway eosinophilic in-
flammation. Pediatr Allergy Respir Dis (Korea)
2004;14:150-9.



