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Analysis of pulmonary function and target heart rate arrival and maintenance time during exercise challenge
test in asthmatic and suspected asthmatic children HUANG Jun, LUO Jian. Depariment of Respiration, Chil-
dren's Hospital Affiliated to Chongqing Medical University, National Clinical Research Center for Child Health and Dis-
orders, Ministry of Education Key Laboratory of Child Development and Disorders, Chongging Key Laboratory of Pedi-
atrics, Chongqing 400014, China

[ Abstract] Objective To analyze the variation of pulmonary function indexes with time and the effect of target
heart rate arrival and maintenance time on the decline rates of pulmonary function indexes during children’s exercise
challenge test(ECT). Methods A retrospective analysis was conducted on 60 cases of asthma and suspected asthma
children treated in Children’s Hospital Affiliated to Chongging Medical University from November 2016 to September
2020. All the children successfully completed bicycle ergometer ECT. A decrease of =10% in forced expiratory volume
in one second( FEV, ) was considered as positive test. The basic data and pulmonary function data before and after the
test were collected. The children were divided into two groups according to their target heart rate arrival time <4 min
and >4 min. The children were divided into two groups according to their target heart rate maintenance time =4 min
and <4 min. The variation of pulmonary function indexes with time and the differences in the decline rates of pulmo-
nary function indexes were compared between the two groups. Results Among the 60 children, 11 cases(18.33% )
were positive and 49 cases(81.67% ) were negative. The target heart rate maintenance time in the positive group was
significantly longer than that in the negative group, and the difference was statistically significant( P <0.05). The
large and small airway parameters decreased in different degrees after exercise, and gradually recovered after 20 min.
The decline rates of the large airway parameters [ forced vital capacity (FVC), FEV,, peak expiratory flow( PEF) ,
and forced expiratory flow at 25% vital capacity ( FEF,5) | in the target heart rate maintenance time =4 min group
were higher than those in the target heart rate maintenance time <4 min group (P <0.05). Conclusion During
children’s ECT, the large airway and the small airway have different degrees of contraction after exercise, and gradually
recover after 20 minutes. The target heart rate maintenance time can affect the contraction of the large airway. When
reviewing the reports, pediatricians should pay attention to whether the guidelines have been met, in order to evaluate
the reliability and applicability of the results, so as to make a more reasonable clinical diagnosis and treatment plan.
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B3I K& 156 (exercise challenge test, ECT) 1
FH AR08 15 ) 1 (airway hyperresponsiveness,
AHR) , b By Wi 12 W 51697, Rl d 2 A B iz sy
KPS A 8 2 ZE (exercise-induced bronchoconstriction,
EIB) (i )y ik o hiifle ECT A5 P-4 46 A i
Bk iR P R R R 2 — g m Kl
IR 3 H A 2 RY H AR 8 H Al i e Y 4ERR
i ] A EE 2 [R) B AR 7K 43 25 % ) T A i
a5, HETE N SME R AR 4275 ECT H1 4 min
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A OLESCUE k2 W 5 Biia 5 (2016 41D )
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KA o AR : (1) BERIAFAE AHR, £ 5512 iy
LAV 2 LB RN 8 L; (2) 55 1 #0H]
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FEV,) JERlH 5 T HE E 53 b =70% 5 (3) ¥R
SRS 25 0 254 (I S SRS 5K O B T
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oA AN BN 7 it ) B8 A A ) (il K <
W55 ) 5 (3) e K A B I E 4 5 (4) IR P22,
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N, ABTBOERE N 20 ~25 C, LR H 4L
5 S8 LIB S RESE bR 2 ~ 3 Uk, O e AR (B A D il
{H. £JLAT IR 474 (Ergoline VIA sprint 150p,
carefusion , SE[E ) |, ¥ HE 40 ¥ B 43 0% il 404
JEE DU ASE, [] 2500 238 R i A0 0 32 i, ) %8 10 W
ARETRE 1 min, ff 8 LIE N, 28 5 B3 D) % 2 8
JUABEMN 32, 76 4 min NIAE| ARG, HAROR =
80% Wit s Lo 38, TR R 00 %8 =210 - 0. 65 x 4F:
() 4ifE R 4 min, 53R TS B S
1 min.5 min 10 min.15 min .20 min JU5EfHZhEE, 2
sk FEV, FARME , %5 20 min B 1) FEV, & T 3 K,
U2 EAGIN , 75 DU 4k 252 W) 25 min: J2 30 min [ f il
ThAE. ECT [ FHA4E AW bR FEV, T FE=10%
ECT FHPERY LT S 2B SCE T 5K, I e i
i Ty RE B AR B IE R, DR UEIR IR 2 b, IisE
AULRYAERE VR By R 2 SRR,
WS H bpo LR BR S YERERT 0] 32 gl BT TR] 32 2T
JE R DIREFE bR A BN S5 il DI RE 46 AR fd 45
J1lifi7% 5 (forced vital capacity, FVC) ; FEV, ; 'S 4
{H 3% ( peak expiratory flow , PEF) 5 F J70F:-H 25% fiili

15 I B E] 7 5 (forced expiratory flow at 25% vital
capacity, FEF,. ) ; JiJ0h 50% B S 0117 B
(forced expiratory flow at 50% vital capacity, FEFy; ) ;
FATIE L 75% Jili i 21 4 Bk [B] 37 52 (forced expiratory
flow at 75% vital capacity, FEF,5) ; 5 K PES A 817
 ( maximal mid-expiratory flow, MMEF) ,

1.3 Geitsaorik N SPSS26. 0 gkt 4e ity
B, TR GORH UGS + AR 22 (2 = 5) 2R, 21 [H] LU EK
R ¢ K5, 32 S i 5 iz 3l 5 45 I H) A F 3R
K P S i 58 DN 4 0 22 03, PR LU R ] 1SD-t
Rt o THECORILARR (% ) R 4L LLECR )
Ko P<0.05 HZEFA GRS,

2 F#R

2.1 BRSBTS P — R H A
HR A ECT 255 4y e BHPEZ 11 451 (18.33% ) , FIE4H
49 f5(81.67% ) . P ILI AR (P51 B i AR
# BMI, HpR.O 3K A Iz Sl ] SO B
HeAs, 25 e it B (P 4 >0.05) . FHPEA Hw
ORAERFIN S TR, 2 A it # 3 (P <
0.05), W1,

k1 ZHHRABHEEAL AEL BT, (2x5) ]

BHPEZH 11 6 5 9.73x+1.79 139.47 £12.10 35.30+8.65 17.94+£2.23 3.75+1.55 4.54+1.74 9.28 +1.20 4 4

BAMEZH 49 30 19 10.04 £2.36 143.90 £15.15 40.62 +13.23 19.08 £3.31 4.20£1.29 3.51 +1.24 8.91 +1.37 9 17
t/)(z - 0. 005 0.413 0. 905 1.270 1. 084 1.012 -2.327 -0. 815 0.818  0.000
P - 0. 946 0. 681 0. 369 0.209 0.283 0.316 0.023 0.419 0.366  1.000

2.2 50 il 58 Liz Sl i 4% 18] A 2 RE4E B H A

ASCIEAT 50 9 (A 49 g A 2 1 435 fH
PEEIL) SE BRI Tz 3T Xz 2h)5 1 min 5 min
10 min 15 min 20 min BFAYATIIRE . BR/NTIE R
FEFs fE32 3l 5 2 I (] B HGa s a4 L TH51, HoAt il

IRESEPRTEIZ Bl 45 I [A) 1 A ) 72 B2 1) R I, 2%
JE1E 20 min JFHHREHHIKE BB s g FKF,
HRAIESESR FVCFEV, \PEF FEF, 7£i23))5 5 min
YRGBT MR, 2R A G (P ¥ <0.05) .
W2,

%2 50 ] B LIz 3h 7T J5 A B 1A Al o e AR AT B (3 5)

BE O %  FVC(L) FEV, (L) PEF(L/s) FEF)s(L/s)  FEFg(L/s)  FEF5(L/s)  MMEF(L/s)
BZSI) 50 2.61 £0. 69 2.25£0.61 5.39+£1.72 5.00 +1. 69 3.22 +1.06 1.39+£0.53 2.56 0. 85
FZFJE 1 min 50 2.55+0.65* 2.22+0.60* 5.25x1.81  4.91x1.75  3.21£1.05  1.45+0.59* 2.58 £0.86
JE3J5 5 min 50 2.55+0.66" 2.21+0.60" 5.23+1.61" 4.84+1.56" 3.15+1.07 1.43 £0.58 2.53 +0. 84
i23))5 10 min 50 2.55£0.66" 2.24 +0.59 5015£1.62° 4.88+1.59 3.20£1.07 1.49 £0.57" 2.59 +0. 85
BEHFE 5mn 50 2.56£0.67% 2.24:0.61  528=x1.66 499£1.62  3.31+1.10  1.51+0.61* 2.65+0.88"
123)5 20 min 50 2.59+0.68* 2.26+0.61 5.47 +1.75 5.10 £1.76 3.29 +1.07 1.48 £0.60 " 2.64 £0.84"

F - 10. 738 5.822 4. 466 2.750 2.509 2.757 2.951
P - 0. 000 0. 000 0. 002 0. 027 0. 040 0.035 0. 026

I 5B g, * P <0.05
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KB <4 min H HAROR4ERER ] =4 min, HiR
LR EFGRIA] <4 min 41 >4 min 4 K/NSIETR
#% FVC FEV, \PEF \FEF, FEF,, \FEF,; MMEF F [
REFHIGEIHFE L (P ¥ >0.05), IE3,

%3 BARQE I <4 min 440 >4 min AHH AR TR WAL (2 £s) % ]

HoH %% FVC FEV, PEF FEF )5 FEF, FEF,5 MMEF
<4minfl 26 -6.42+6.20 -7.12+8.00 -14.96+10.66 -12.31+£9.60 -14.85+15.62 -13.96+18.61 -13.08 +14.94
>4 min 2 34 -5.59+4.75 -4.85+6.48 -10.74+10.85 -12.65+10.22 -9.62+12.23 -9.38 +16.18 -6.97 £12.39

t - 0. 591 1.211 1. 506 -0.131 1.455 1.018 1.730
P - 0. 557 0.231 0. 137 0. 896 0. 151 0.313 0. 089

2.4 HFRDRYEFERHE] =4 min 451 <4 min 2 fifi
UIRESEPR FRER L HER O RYERER][A] =4 min
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glow s FVC FEV, PEF FEF 5 FEF,, FEF,, MMEF
=4min4l 25 -7.88+6.89 -8.489.36 -17.52x13.21 -16.20+11.86 —15.0016.20 —-15.40£20.65 ~—14.08 +17. 40
<4min4gl 35 -4.57£3.51 -3.94%4.39 -9.03x7.19 -9.86%7.27 -9.66+11.78 -8.49:14.02 -6.43£9.52
' - 2.438 2.252 2.921 2.375 1.480 1.452 1.996
P - 0.018 0.031 0. 006 0.023 0. 144 0.154 0. 054

3 itig
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