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[(FHE] BB BWREFD LI (exercise challenge testing, ECT) X} JL 2 W% WK AF 4 20 (cough variant
asthma, CVA) (iZWIN(E. T75%  FODETEAIA 202345 1 H—2024 4 1 A WG 1Y 78 M PE ks )L, #E(7 ECT,
ARG R ERE . Ml A E G Ik FVAIT AR/ N CVA 2 (n=44) FIHECVAZH (n=34), 43Hr LB W4T T R IG
REFIE . ZIAEMECT 225 . SR SAECVALMIL, CVAHBHEEL, ashif Ko s, Wl —44k
FUKETE S, ECTRS 1R IITFAAEF (forced expiratory volume in one second, FEV,) FREHF 3 (P<0.05), —
Tt logistic FUEAHT Rz shifks & R Z M TEV, R E 2t g vEnZmot L& 4 CVA IR E (P<0.05). ECT
LW CVA M EAEY S H 0 FEV, TR T 8.44%, M4k Fiai LM 0.751 (P<0.05), RIEE ] 65.9%, FrFFEH
79.4%. TEIEBE R PRSI LT ECT 2 W CVA MY (E N TEV, % T 8.44%, Hh4k FifiFih0.810
(P<0.05), RIENTIN%, HERETI8%, £ie TCTZE LIS M 2 Wi BA IR R A E, DLFEV,
TR 8.44% MW CVA ARV SUE, RHEM Tiashifkd, it 2%,

[hESRILRIZEE, 2024, 26 (12): 1288-1293]
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Value of exercise challenge testing in the diagnosis of cough variant asthma in
children

ZHUANG Dong-Lin, FENG Yong, SHANG Yun-Xiao. Department of Pediatrics, Shengjing Hospital of China Medical
University, Shenyang 110004, China (Shang Y-X, Email: shangyunx@sina.com)

Abstract: Objective To investigate the value of exercise challenge testing (ECT) in the diagnosis of cough variant
asthma (CVA) in children. Methods A prospective study was conducted on 78 children with chronic cough who were
admitted between January 2023 and January 2024. ECT was performed, and clinical data were collected. According to
the effect of bronchodilator treatment, the children were divided into a CVA group (44 children) and a non-CVA group
(34 children), and the two groups were compared in terms of clinical characteristics, pulmonary function, and ECT
results before treatment. Results Compared with the non-CVA group, the CVA group had a significantly higher
proportion of boys, a significantly higher proportion of children with exercise-induced chronic cough, a significantly
higher level of fractional exhaled nitric oxide, and a significantly greater reduction in forced expiratory volume in 1
second (FEV)) after ECT (P<0.05). The regression analysis showed that exercise-induced chronic cough and the
reduction in FEV, were risk factors for CVA (P<0.05). A reduction in FEV, of 8.44% was the optimal cut-off value for
ECT in the diagnosis of CVA, with an area under the curve of 0.751 (P<0.05), a sensitivity of 65.9%, and a specificity of
79.4%. For the children with exercise-induced chronic cough, a reduction in FEV, of 8.44% was the optimal cut-off
value for ECT in the diagnosis of CVA, with an area under the curve of 0.810 (P<0.05), a sensitivity of 77.1%, and a
specificity of 77.8%. Conclusions ECT has clinical application value in the etiological diagnosis of pediatric chronic
cough, with a reduction in FEV1 of 8.44% serving as the optimal cut-off value for diagnosing CVA. It is particularly
suitable for children with exercise-induced chronic cough, increasing the sensitivity for CVA diagnosis.
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N2 L Y R LRI R GEAEAR . 75% L
FAER g2 U 5k, Horb 149 22
15U, R B LT I AN AT, Fpa iRt 4 4
PRI NZR = nZE S i (cough variant
asthma, CVA) 2T [EJLE 1S P L0k ) F 22 A -,
T ] R R O S P, LIS W R Ta)
BeE RS Y. JLE CVA B2 — R MES, HAT
ZHTRER S SN2 F ROR BEAT IR RS W, S ik
IIRIZERIZ o W2 W 8 2 WA I 2 Tl 308 v 0
SRR, T CVA H RN ST REAS A 45 R — R
WO T2 B, BAGE mRBE (airway
hyperresponsiveness, AHR ) .

1B 8 I (exercise challenge testing, ECT)
JE— MR SCUE ORISR, E e TR R
TRIZGzE, SIEREK I ER, RGN
LR AEA T, 5 1P 1 L i A =E B
Wz S VR IR AR (forced expiratory
volume in one second, FEV,) TREFEE, HIW<E
WAL, TP AFAE AHR. ECT JI T 0512
Wi e, (EEURE 2, HAS AR,
PR T Im RN A . BEAEBFSR R, JLE CVA Y
AHR I F M A 2w DA 6 BE RIS BE AHR W
£, ECT Mg 2, HAE CVA 2T P Y M fE
DL e DI (M AN TEAE o L8 M ik i [H] 4%
S, Hhiz ghifs & vl e A A1z shifs R 1 SR8
2 25 (exercise-induced bronchoconstriction, EIB)
ECT 7E12 35 A M M VE o CVA B2 Wi (i
ATREEE R, B, AP IR ECT 76 JL# CVA
KAz sl R VNS PERZ P2 W b A 0 L

1 #ZRSAFE

1.1 HRMK

BUBETEN A 2023 4F 1 H—2024 41 A T E B
FEI A7 i e J ot B2 e JLIN BT 12 30002 19 18 M % ik
BILT8 BTN G, WAR A LN 25Tk
I IR B8 B, 58 1 3k € BT FE % 0k i R (Leicester
Cough Questionnaire, LCQ) , Jf#17 R —4 1k
A (fractional exhaled nitric oxide, FeNO) ll%E, 2k
J S8 BRI E S RER A, B e 2T ECT Kt o
XTEEL CVA#, 45 TR A B H Il S R kI
HIZWHEIRYT , 2~4 RS AT REYT, PEARIR T AL
AL JFEAT IS, MRIEVR TSR S CVA 41
(n=44) FHECVAZL (n=34),

APRUE: (1) RIS 6~14 %5 (2) MEBREFE
>4 J&, o] K B AR AR (3) fliiklTis
TS s (4) MR WAAE . GBS =
WE AL, BR MRS DR S 18
s (5) BERCASCMUMIIRER & 5 (6) KB HMIH
] BB A R

HEBRARUE : (1) CHie B G . %
el & S A HAE I R G # s (2) 1E2 4
i P Bl B2 R L SV RT IR L LA 25 5
S ECT 2585 (3) 1716 ECT 25 Rilb#, N
FEV <70% Wit{E . EahlkiEs.

AWFFEC ARAFF e B2 A AC B2 51 2 W AL T
R : 2023PS909K.

1.2 EXBERITM

K HILCQ XS MMk AT 2o, izt 191 0]
R B, A BRAGSE O BRI A 25 Sk —
PG, A4 H i B LRYE A B RS ST
SE, BAr214y, BrBE, FREIR B
1.3 FeNOME

e FH i U7 R P2 W) A 7 1 — SR A A S
i (NIOX MINO, Aerocrine, Stockholm, Sweden), #%
M QLM Dy e L2 S IE ARG 05 M 5k 16 br R 41 48
(L) M AR E AL A ) PR EK
FH— D2 FeNO,  FAAE L ppb 26758 .

1.4 EAMBSINERSE

A e AT 2230 BRI R B R RE I 18 2w A=
PRI EELL (Pony FX, Cosmed, Rome, Italy),
A OLEMIRERSHER (=) AR
SIIRE) " PR EOR A TR AHE . DI BEAG A
PP . 05k FEV,. PFAU W fH (peak
expiratory flow, PEF) . FH 1 i i% & (forced vital
capacity, FVC) . —F* (forced expiratory volume in
one second to forced vital capacity, FEV /FVC) . HJj
It 75% Jiifi i & I & (forced expiratory flow
at 75% of forced vital capacity exhaled, FEF,;) 54§
b, M4 BRI ZH BE B 2012 48 & A 1 P HE 2
AR IHEAR Z 1
1.5 ECT

XIEESIEREIL, ST ECT, ¥R H 28
FEMBEEE . R Wiz T2 00005 i 4R
WREE , sl asoR AR AP L Gl -RARIEE
FmARRAR, 85, T540C) . MIAHLIE R E
HN10%, HPEZHTNE 5~8 km/h, B ILOHAE
2~3 min PR BB R FUTHERY 80%~90% , /Uy fi i
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BOHE N 220-4E18 (%), HIGTE4ER: BR300
AT ARS8 5 4~6 min. 4} 5ITEIE S 1R
M55 1. 5. 10, 15 H130 min Jll5E FEV,, T— il
I KL FEV, T B> 15% 55058 A s A I R A 56 1
fitt. SEMECT)E T WAL TR, 15 minJ5
HENEFEV, o
1.6 #AEITE

DI PEVRYT A B0 CVA 2B & brife, P70
ECT Hi2Wiiirfi . MRAEREFEMFSE [11], #i3FECT
LW CVA (9 RALTE N 80%, FVFIRZEN 10%; F§
SN 80%, FHVFIRZE N 10%; EAGE N 1-a=
0.95; FIJH PASS 2023 B FiH58, HHAIA 3561 CVA
FEILFI2945E CVA /L.
1.7 FITESHR

>R 1 SPSS 25.0 G i1 2 B 1 kA7 K4 Ak B .
GraphPad Prism 9.5.0 % ifill 37 12 3 #5 7 ¢ 11 il £&
(receiver operating characteristic curve, ROC k).
ES BT R FOR L ME « bRifEE (+s) &
AN | NSO TR s aig S O R A S QG I B VA 5
[EE) [M (P, Py) | Fon, 70Kk IR ofs:
55 5¢ Mann-Whitney UKy 35347 20 0] FL 8¢ . 11505
BHAGIEAE 3R B it (%) o, HE
R K5, PSR <S, K Fisher B I3
o SR It logistic [MHRERI 3T CVA B GBS A
.o Ll ROC M4l ECT 712 305 & PR 18 pE %
AL CVAZBTEIHEL. L P<0.05 2557 A 4¢
R

2 #R

21 —HER

WA T8I IL, 4441 (56%) Wik CVA.
ECVAAH, BRYLE M 23 6] (29%) . AGE%
WRZEAAE 6 5] (8%), OrHPENZMK 31 (4%), I
RS2 (3%). CVAZL B # AR TIECVA L4
(P<0.05), WIZHEJLTEARRS . B, IR 7T ek
ZFIGEE S (P0.05), W&,
2.2 WABILIGKRIFIELEE

CVA A H1 3561 (80%) L ILAYNZMK i 12 315

%, ETAECVAL (P<0.05), Widh i JLHAIFER
MR LB 22 R TG X (P>0.05) . IRYTHT,
WA BILLCQ B b EF LGt ¥E XL (P
>0.05), {H L AECEATUS ) PE0r 25 558 G it s
X (P<0.05), GJ7 )G CVA 41 LCQ iF4r i & itk &
(P<0.05). PIZLBILA Nadfgs . Rigalfis . g
FRYERI AN TEL . B gE KT A 2 RS TR
S (P>0.05). CVAZLEILFeNO = THECVAL (P
<0.05). WF#2,
2.3 PARJLIMBESIIEN ECTERILR

P LB L il I RES AL FVC. FEV, |
FEV /FVC # FEF, 1Y Z {5 A8 25 S o ge it 5 X
(P>0.05), CVAZH# JLECT )5 FEV, FFEE 2t
TAECVA A, ZERAGI¥E X (P<0.001),
CVAZLMIE CVA 4L ECT 5 PEF FREE L i 2
ST (P>0.05), W3,
2.4 ECT7EIEMZuEJL CVAZET FRMNE

WP L3 22 7oA Gt 22 1 U AS 1 FeNO |
iz 8RN E M FEV, T FEH 7 98 A —JC logistic
Wl 53 A, 25 3 WoR B B FEV, TR A 7 1
(OR=0.826, 95%CI: 0.739~0.924, P=0.001) F1E.
H iz )ik k% (OR=3.457, 95%CI: 1.278~
9.350, P=0.015) s&f&Mknzu 8 L& CVA By fERs:
N2, W4, ECTHFEV, FFEE 2 2 W CVA
B AEY) S E R 8.44%, ik FHifH (area under
the curve, AUC) "N 0.751, R ] 659%, ¥R
&R 79.4%, BHYEMRISR LA 3.20, BHYEMRISR LA
0.43 (P<0.001), WL 1,
2.5 ECT7E)LEIE 3hiF & 112 M 1% W E 12 i i
K E

53 il B i & e e Mz gk R L, ECT 5
FEV, NI A 43 LTI CVA 12 W7 09 B A ) S 08 R
8.44%, AUC J 0.810, R JE 77.1%, %¢5 &
77.8%, BHYERISR LR 3.47, FIMEMRIZR L R 0.29

(KE2). SpraErkmws LML, fTERAE5)

7 A 8L ECT 32 W CVA 1) R 8B 42 o
(77.1% vs 65.9%) , i %¢ 5 £ M4 (77.8% vs
79.4%) .
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F1 FHAHABIL—RELHLLE
AR B St (NS
Fxs5,%) [Bl(%)] &=s,cm) &=s ke
JECVAH4L 34 8.0+20 17(50) 138=13 3618
CVAZH 44 90x18 33(75) 140x14 3614
2 1.02 5.20 0.28 0.21
PfE 0.447  0.022 0.597 0.648
T [CVA] WEMRAS SRRz

207 I 7V
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Sy E| ECVAL (n=34) CVA# (n=44) Zly PiH
I [1(%)]
ENIAIR 8(24) 5(11) 2.04 0.153
NI 6(18) 11(25) 0.61 0.435
izgh 18(53) 35(80) 6.23 0.013
FEA Y 18(53) 16(36) 2.14 0.143
Vi 7(21) 6(14) 0.67 0.414
K 10(29) 14(32) 0.05 0.819
RIS 5(15) 8(18) 0.17 0.683
Sl A 6(18) 9(20) 0.10 0.755
WML 5(15) 5(11) 0.19 0.662
LCQ WZWKITEIY [M(Pys, P,), 73]
YAYTRT M4 17.41(15.43, 18.45) 15.86(13.45, 17.57) -0.85 0.360
AT AR BRAT R 5.13(4.56, 5.41) 4.50(4.00, 5.13) 252 0.374
TAYT RO HAT 6.29(5.50, 6.57) 5.71(4.57, 6.42) -2.30 0.022
TEITHTA LSS4T 6.25(5.38. 6.59) 5.50(4.50, 6.50) -1.76 0.078
TRITRIIE ZME 1.03(0.19, 2.31) 1.93(1.01, 3.29) -2.35 0.019
SO [151)(%)]
A Nt 24(71) 30(68) 0.05 0.819
Kt 23(68) 24(55) 1.38 0.241
TR rﬁﬁlﬂﬂﬂﬁéﬁ [M(P,., P,), x 10°/L] 0.15(0.08, 0.25) 0.20(0.11, 0.30) -1.65 0.098
M TgE K- [M(P,s, P,,), TU/mL] 58.50(27.60, 164.20) 127.05(35.66, 286.00) -1.11 0.266
FeNO [M(P,s, 75) phb] 9.00(7.00, 11.50) 11.00(8.75, 14.25) -2.00 0.047
FE: [CVA] MR b g [LCQ] SETEHTRAMMEE % [FeNO] PPHHA LA
*R3 WABILELMINEER ECTRERLL
RE| JECVA 4 (n=34) CVA 4 (n=44) ZIiE PIH
BLLRBIIRE (x + 5)
FVC Z{8 0.59 +1.38 0.87 +1.78 0.30 0.153
FEV, Z{f 023 +1.11 -0.00 + 1.35 -0.12 0.220
FEV /FVC Z{4 -0.35 +0.90 -0.56 + 1.30 -0.22 0.153
FEF,, Z{t -0.13(-1.15, 0.79) 0.45(=0.90, 0.94) -0.56 0.576
ECTJ& [M(P,, P,.), %]
FEV, FFE S H 5.06(2.78, 7.89) 9.91(6.67, 14.08) -3.19 <0.001
PEF FREE L 13.00(9.00, 18.50) 15.00(6.25, 25.75) -0.44 0.661
: [CVA] nZus s pE g ; [FVe] MG & [FEV, ] S 1R HIERAR,; [FEV/FVC] —8b3%; [PEF] MFAIE(E i i ;
[FEFﬁ] FH 10 75% Wi 3% 1 A P e
£4 JLECVAZEIEI T logistics B34 47
% WAL B SE OR(95%CI) Waldy? P
FeNO (pph) MG AR -0.03 0.04 0.970(0.908~1.037) 0.799 0.371
BIHEHRR J6=0, H=1 -0.88 0.56 3.457(1.278~9.350) 5.969 0.015
FEV, FRFEE T (%) LR AR i -0.16 0.06 0.826(0.739~0.924) 11.254 0.001
TE: [FEV,] S 1R AMFRAER, [FeNO] PR —SILA.
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1.0 EINREMEABR ', FeNO J& Mg B M 240 i <l 4

SERIAEDIARED ', BN FeNO 1] LU )12

08F Wi CVA, Jhd % FeNO>22 ppb i 17 A5 o

o osl CVA 4 FeNO KV 3% i THE CVA 4L, HZNFR

%é ’ logistic [71JH 437 .78 FeNO Jf-9F CVA FYSE R 25

B ol 2 U I A 25 R FeNO R RETTEEME H CVA
(RIZ I

02) AHR J2& CVA 18 AL iy ) S 5] 5 g it 5

WO R € A JC AHR B TB . ECT

. o5 i FIE AHR, EUA S 5 2T A 2 A, A

T WFEIAIE T ECT XF L% CVA fi2 Wi, o2

1-Specificity 1E B ATIE 317 A & b B Bl R AN (B . A F5E

E1 ECT/EFEV, THEESLLTMISEEZEEILE %
CVARJROC g%k

RIYE
Sensitivity

0 0.5 1.0

1-Fp 5
1-Specificity
B2 ECT/gFEV, THE% LTz 3115 & 118 1 X
W)L % 4 CVARIROC #h4k

3 iip

CVA &R EDLE @Mk e b B (5 He
42%) ', ARWESE 78BS M B LT, 56% 2 Wi
S CVAL CVA I AE RN SE 56 25 46 A 45 SR R
HARSYE, WSS WA F M, CVA BRI
B 3R ORI R S AL T T R e A, R
il ST RE AR I, AR oE 4 R L SE Ze it
FVC. FEV,. FEV/FVC fl FEF, ) Z {E 340 F1E %
W, HESLGIHE L. BAENFIEIH CVA
B/ N EDIBE N, (HI DL FEF,, 8085 KT
SR I A 43 FAE R A A
MAWFSE R Z(6, BoAUER . J356, BRI
228 M NN FEF, ol RS P I P E Al VR

28 W IR, 7Ei2 W CVA B ECT J5 FEV, T [ LA
8.44% ) 5 i HA e Al i R U AR S, 1
L W T ECT MRy B PEY) R (H 10% . 56
MR 2 Y IR E Y 45 B U0 ECT 5
FEV, F [%>10% & X N AHR. 7 A#BF58, #
FEV, TR FUE T 2 10% 1, % CVA LW 4
SRR 82.4%, REUE NATT%, BUBIES TS
Wrke S, (AR RETFE, 5 Godfrey 55 ™ 1)
AR —3 ., A G 2 A AHR 72 B2 AN [A]
ECT ZEi2 Wi A A1 B i (4 U] i (B IR A [R] o %
CVA S RLARIENS W ECT #EATi2 Wit &l
o RS D) A

TEIE S P EE PR R L, ECTiZHTCVA
M REE BERE, ECTEEHATABHALNER
) CVA 2T iz 3l I WL OR AR 08 M nz ik 28 LT
RETE1E EIB, #niEfLi% ECT 2 EIB 2 Wi it JE Al 2,
Pedersen s 2 #1582, 90% DA I HA EIB L
Wk CVA S LAY B RG . AP 45 R BoR
s Sl 2 g Mk B L, ECTJS FEV, FRE>
8.44% Fy CVA Wi ARV SUE, REUE R T77.1%,
FESRE R 77.8%, AUC R 0810, HiZ2Wiihde T
ECT 7 A i Mz -8 Lz Wi CVA N AL

AW FEAFAE R IR, I A 834, Kl
1], 45K BENF|5E K ECT, 24 78 I A%,
FEATEARX /N R FIG IR B2 W, AR AEXT b
A3 K2R F ECT FIA K ECT A% 191 CV A 12 W i i
Wik, ATk L AT RTIETERE S s HIWTZ WA
JPIPRR, = B PEAL ke T B

Zi PRk, ECTIZWiCVART, DIFEV, FRH
8.44% MIAFYISET, BATE S R, e
WL, XA EITECT, nEiZHICVA
PRBE, ECTEEHTAZEINAAHNER CVAZHE.
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