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[HZE] BaY HITFHBE S (intermpterresistance, Rint) D) HEAE A XS 2404 A J L 2 hG 2 Wi (B, RIS
Xf b Rint il S AEAR A FIBK #P R (impulse oscillometry, 10S) XTEEMGEGIL I L. ik REHEICHE 202247 A
—20234F 11 H IR 19 4~<6 % UG Wi J3 )L 108 BIARF 7 %, MRIESE Ror WEEm2 (n=61) FIHEEENGL (n=
47). X241 LAY Rint, 10S I DI RES B HEAT /00T, JF LA E AT e, &R 204D Rine S50
fE/BHE E 43 . Rint SSE SRS . Rint BUHE GRS TAEEMZAL (P<0.05). SZIXHE BRVERAIE th 445 1
7, Rint TH{EBGE A2 W2z 0 1) L 02 0 1 e B E oy 32.0%, M4k TR 0.705, REUEH 41.0%, Fis
JEA91.5% (P<0.05). AESERUE T IE, 7 1841 (16.7%) BILARETEALIOS Kty , {H2nT LUGA]5E 5 Rint AT fE
oy, HEERIF. Rint Sl RERA & 10S 2 SHO A T L PE R 2 Wi th 2 T AR LA 2 3 e i3
(P>0.05). 5% Rint liDIAEA A 0] A BsWies b mi L, Ha2Wih (i 5 10S#HY, BHEAREITT
P AEE RN Rint T 3 =32% n] 1 R 2 i 2 W7 1) B
[hE YK ILRIZRE, 2024, 26 (11): 1187-1193]
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Application of interrupter resistance pulmonary function testing in the diagnosis of
asthma in preschool children: a single-center study

XU Ting-Ting, FENG Yong, SHANG Yun-Xiao. Department of Pediatric Respiratory Medicine, Shengjing Hospital of
China Medical University, Shenyang 110004, China (Shang Y-X, Email: shangyunx@sina.com)

Abstract: Objective To investigate the value of interrupter resistance (Rint) pulmonary function testing in the
diagnosis of asthma in preschool children, and to compare the significance of Rint pulmonary function testing versus
impulse oscillometry (IOS) in the diagnosis of asthma. Methods A prospective study was conducted among 108
children with recurrent wheezing, aged 4 to <6 years, who were admitted from July 2022 to November 2023. According
to the treatment outcome, they were divided into an asthmatic group (61 children) and a non-asthmatic group (47
children). Rint pulmonary function parameters and IOS parameters were analyzed for both groups, and the two tests were
compared in terms of feasibility and diagnostic value. Results Compared with the non-asthmatic group, the asthmatic
group had significantly higher percentage of actual measured value to predicted value for Rint and percent changes in the
measured value and predicted value of Rint (P<0.05). The receiver operating characteristic curve analysis showed that
the percent change in the predicted value of Rint had an optimal cut-off value of 32.0% in the diagnosis of asthma in
preschool children, with an area under the curve (AUC) of 0.705, a sensitivity of 41.0%, and a specificity of 91.5%
(P<0.05). In terms of the degree of completion, 18 children (16.7%) failed to complete the IOS test, but they could
successfully complete Rint pulmonary function testing with good quality control. Rint pulmonary function testing and
I0S had a similar area under the curve in the diagnosis of asthma in preschool children (P>0.05). Conclusions Rint
pulmonary function testing can be used to assist in the diagnosis of asthma in preschool children, with a similar
diagnostic value to IOS and a relatively high level of feasibility. A percent change of >32% in the predicted value of Rint
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in the bronchial dilation test can be used as a cut-off value for the diagnosis of asthma in preschool children.
[Chinese Journal of Contemporary Pediatrics, 2024, 26(11): 1187-1193]
Key words: Bronchial asthma; Interrupter resistance; Pulmonary function testing; Impulse oscillometry; Preschool child

SCRUE R (fRIFR WM™ ) 2 LU P UE
HREFNIH 2 BN A RAE ) S B . [ R
RAERNE . EK ., R BRIy EEER, W
TER ) FH e SR AR AR SO . I AR R R L B
Wi A i BT, HORRARRE A rh, 2T )L
BN ) O R Y RG] 12 e i
JLE RN 2 OCH B, il D REAG A 12 W2 i S iR
SR A Tk, H R A R L BN SAR K T)
AR PR R EE B B AR AR I Y, X L8
MGy ReRs A, PRtz ZWAIZH TR, 2%
FHRAS W7 W8 H ) LB PR Wiy 1Y) B WA A 7

BH. W BH. 1 (intermpter resistance, Rint) AR
I RERS AR PR I — o L AR
WL 12 S AR v T, g g AR T e g Tk )
S, DT IE S I R A SR Ty, il
Tt A R TR DRI A ) 1 A S AR B A
HAtFEBH ) . Rint B RER A vl A5 PEw, 7EJLIE
B Wi 12 W B — g IR BB Bk IR
(impulse oscillometry, 10S) 224 % Aif JL 2 & FH A0 fili
RER A . Rint [lDIRER A AHAL T 10S, #R1ETE
fal B, B Yy, HARK I e LB <
T AT A R R AUE " . Mauger-Hamel
S5 BRI, Rint JiiDhRERS A A LLPIAG 28 L
HIEWGIRST AR, HETE A AMRZ T Rint i
THREAG A 5 27 % iy L 227 W 12 W A A DG T 5 410
ABIFSE 8 1R B 52 Wi ) A I T L 7Y Rin fili 2
RERL AT . TOSSFAI X SEGHT /0T, 5 Rint Jifi 2
REAT AR TE 2= AT L2 T A

1 ARSI

1.1 HRIMH

RSP AE 2022 4F 7 H —20234F 11 A e &
Wit S5 7 ] B R 2 s % ot s B /IS J LT P
L2 4~<6 & L FE W BEIE X S . 0 A bR I
(1) AREmEERMEIL; (2) Fikd~<64;
(3) A2 Wi Ay 12 Wity LG 1 A 28 R 28 i 72 7 1) AR
JLs (4) °TLARC & A7 S0 &k g i i L.
HeBRAnuE . (1) fAEHAM RGPS EIL, sk
KA HERG . B HENG . S5 4200 . SRS G
% () AXARESYERMEIL; (3) 5

T 24 h W] SCRUAE EF IR R 25 R 8L . ARRIESE
CLRFRBE R~ AR Bl 2 57 oAt vfE (2023PS142)), JF
PAFHm NG W
1.2 HRABTRSAE

XFFE AHARER LR GORE, Audites)
W B RE L RRIME R SO L G
$245 . HE AT Rint il D) REAG A | 108 B &7 5K ik
Ko BERAA A SR EIL. MRIE4S5 R A
Wi AR b 4, BRI R I LR 1 1
LW 2% (L 38 W e LG 12 2
(20204FM) )" ke, 4G (1) RE MM
M PEMK L R . MR AE, SRR ¥
2R 1B, REIRBE ]S K AT B ) e
(2) A XU AT [ e HCrE s R i P g i, 1
A IFAARIER ;5 (3) 280 i 425 1l 245 W) IR 97 A 4%
AT (4) BRANHADS [ e 2 90
1.3 (B 5RNGE

Rint ifi Sy fEAS AR FH B KA COSMED 23 Rl A2
(1) Pony FX 848 i 25 50301 (Roce option) o £
A KA EE R RILE L, SEK O, A
Je B ARAE B, a0 A A 0 R S
W%,y BELDRT I BELIT O 100 ms, 3255 1K 4G
SRS KLU I e P L R IR SR
PR 6 IR T OCHT Je 11 I D e — B I 1
O B

108 5 5% I HB A& 23 v Az 7 14 108 Jifi 21 g 4X
(MasterScreen I0S#Y) . Rint %€ J5 17 10SI 5, K5
AEAR PRI, AR, B EdR A A
T BT RLELO DU I R B0, SRS 7R
BRI, 2R E AT . B PR
HOEI o SPARRFIRASD T 16 s B2 K 2 /Dt
fr3REE MG, (R ELRE . PR/ YL
A5 BA<15% 1) 3 UG, IBCHAF I s i
ELUTF 240 Rint SEPE/SUHE E 53 He . Rint 520
{ERR % A  Rint BUHE A 4 5 Hz I B BT
(resistance of respiratory system at 5 Hz, R5) . il %
20 Hz B} FH$T (resistance of respiratory system at 20
Hz, R20) . #fi % 5 Hz B} B P (reactance of
respiratory system at 5 Hz, X5) 22{H (X5-Fiil{E) .
LI AR (area of reactance, AX) . RSHLER | X5
MER AXBEER,
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1.4 HAXAHE

DA RIS Wi R b o IO i A
W45 15 B UEAT AR LR, 455 R Rine S0 {E/ 15
THE B 43 12 Wi 2= 08 17 L 25 0% Wi 19 4 5 B R
86.7%, RIFE HF80.0%; Rint SMEEFZW~
BT M s S R 53.3%, R AU 93.3%; Rint
T (B el 22 W WA TR g 1Y) 47 57 B R 55.0%
REE N 91.0% ., HWIEA
Px-py|
0

R, oB0.058, Z_ =196, PIRFEREL
JE, oM RFiRE, A0, JEA XA
HABIE G R AR 5 5570k 96 151
1.5 St ESHR

iz JH IBM SPSS 26.0 A AT 4 it24 5081 it
BORBLLIBIFE 0% (%) Foon, dRHERHF
R o AR ISR BT PORHA R (Y43

Z, ., X
n= 1-al2

PLERIRIEE) (M (P, Py) ] Fon, HIRIHECR
Mann-Whitney U5 R FH 32 18 4 B AE FR1E il 28
(receiver operating characteristic curve, ROC ] £% )
T Rint Al AER A . 10S £ 250002 Wi, il
28 T 1l FH (area under the curve, AUC) b5 % A
Delong #6545, P<0.05 A 257 A GiT2¢E L.

2 #R

21 —HER

g A 108 B &L, Horh 2 i 2H 61 Al
(56.5%), AREMGA14T B (43.5%). BEMw4LEILAE
NEFE M . AR N R e s . R L
Bl E FAEE 4L (P<0.05) . PH4LHJLIEFR . T
. B, RE . FE R . AR A AR
(fractional exhaled nitric oxide, FeNO) J5 M b %% 22
SRS ERESL (P>0.05), WK1,

®1 WHBIL—RBERLILER

i g AERENGAL (n=47) EEEA] (n=61) Zh Pl
AR [M(Py, P, %] 5(4, 5) 5(4, 5) -1.224 0.221
B [41(%)] 25(53) 32(52) 0.400 0.564
B [M(P,s, P,,), cm] 113(107, 119) 115(110, 120) -0.906 0.365
IKEE [M(P,,, P,), ke 18.5(17.0, 20.0) 20.0(18.0, 24.0) -1.913 0.056
725 7 Ji B [481)(%)] 24(51) 42(69) 5.333 0.007
TR RN B2 R 5B [81](%)] 26(55) 46(75) 12.000 0.001
TR R [B1(%))] 14(30) 20(33) 14.815 0.043
KIS 8L [5(%)] 12(26) 15(25) -1.871 0.061
FeNO [M(P,., P,.), ppb] 108, 15) 12(8, 17) -1.552 0.128

{E: [FeNO] MRV A—%AMLA
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2.2 WARILRINAIHEERE. 10SSHLLE

I Wi 2H Rint 5200 E/F0HE @ 20 . Ring 5230
B % . Rint Fl T ol R 5 TAEBE R4 (P
<0.05), WLF2. 108 FIEILF, 12 HIAREESEAL 10S
Ry, 61 3 UGl R AEAR SRR, NABAS B i

®2 WHRBILRINtFIIsERESHILE

BRI R, 290 (83.3%) fILSEALI0S
Ry, FHPEERGALS1 ], AEEERGAL 39 . BEmGL
10S 3238 &7 K 50 5T 250 XS- 3 EAIS 3 22 iy
A, ZREE WIS SEAXEGEE R TR R
4, ZRA5FEXL (P<0.05), WLE3.

(M (st’ P75)* %]

EgE| JEERGAL (n=47) EENZ (n=61) VAL Pfii
Rint SEE/H0 HE E 4 H 94.0(82.0, 107.0) 119.0(105.0, 129.5) -5.833 <0.001
Rint S IUME 252 11.0(=2.0, 21.0) 21.0(13.0, 33.1) -3.323 0.001
Rint FiHHE 5% 13.0(=2.0, 23.0) 27.0(14.0, 41.0) -3.639 0.001
*3 WHRBILIOSBHELLLER (M (P, Py |

At AEEERGZH (n=39) EENZ (n=51) VAL PfE
R5 (%) 94.5(89.1, 104.3) 101.8(88.5, 118.7) -1.804 0.071
R20 (%) 75.0(69.4, 85.8) 80.4(67.8, 89.9) -0.240 0.810
X5-Fi T [kPa/(L-s)] -0.09(-0.11, 0.06) -0.14(-0.26, -0.08) -3.470 0.001
AX (kPa/L) 3.58(2.44, 4.03) 3.18(2.61, 4.38) -1.002 0.317
R5 B34 (%) 16.5(7.6, 23.0) 14.13.2,27.3) -0.065 0.948
X5 B (%) 13.3(6.3, 32.9) 26.1(7.4, 39.6) -1.152 0.249
AX TR (%) 25.5(9.1, 38.8) 37.1(10.6, 53.2) -2357 0.018

e [R5] M55 HaBHAT; [R20] M0 20 Hz IFRHPT; [XS-FHE] AR S Ha Wbt 2408 ; [AX] Himf.

2.3 RintAfizheEt &S TN FR BT L ZE IR
ROC #i&k5#

W42 2 i 22 5 HOA Ge it 2438 U Rint il D) BEAS:
ESHTROC Z BT, RN, SCRER
KR AT S 4L Rint SCMME/FU A A 4 L2 W24 18
) L P e AR AT R 113.0%, AUC 4 0.828,
RIPERT2.1%, FEFE R 85.1% (P<0.05); <

B AT IS S5 S8 Rint S 0035 R 12 WA 14 11
L B8 W W 1) B A KT R 12.0%, AUC R 0.687,
RPPERTT1%, FE5EEH57.5% (P<0.05); Rint
TOHE 2k 35 F2 W2 W iy ) L 2 2% i 179 S A AR BT
$}32.0%, AUCH0.705, REUEHN41.0%, Fp5E
}91.5% (P<0.05), W4,

R4 RintfiThEERESHTNF R ETILEERE ROC H &S5

At AUC SE HNHE B REEE R 95%CI P
Rint SEMME/ A 4 (%) 0.828 0.040 113.0 0.572 0.721 0.851 0.744~0.894 0.001
Rint SEMNEHGEE R (%) 0.687 0.052 12.0 0.345 0.771 0.575 0.591~0.773 0.001
Rint B HEMEER (%) 0.705 0.049 32.0 0.325 0.410 0.915 0.609~0.789 0.001

2.4 108 ST = ke B JL E M Iwm 19 ROC #h £
S

B2 3 LB 2 S B et 27 1 LR 10S 280
AT ROC T, SRR, SEVE R KA
AT ZHXS- B H{E IS W2 i L B0 M 14 e AT

i}y -0.13 kPa/ (L-s) , AUC & 0.714, R i &
54.9%, FRFF84.6% (P<0.05); XSGR
J& ZHAX S RIS W2 E I T ) L 35 027 i 11 e A 4
fli}30.7%, AUCK0.646, RN 64.7%, it
JEM69.3% (P<0.05), WS,
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X5 10SSH TN FRETJLEEER ROC &S
A AUCG SE MIE  ABIRER REUE RERE 95%CI P
XS5-T03 i [kPa/(L+s)] 0.714 0.052 -0.13 0.395 0.549 0.846 0.602~0.808 0.001
AXHGEER (%) 0.646 0.058 30.7 0.339 0.647 0.693 0.538~0.744 0.013

2.5 Rint % 108 3= HI )L E M Imi2 B i B b 42

i 128 Delong 45 56 b0 A 32 A48 &7 7K 1095 AT Rint
it D) HE A A 24K Rint SEMME/F0HE A 43 65 108
ZHUXS-FiHE, B RIS S Rint i D) REA

A ZH Rint LIWEBGE R . Rint BOUHESGE RS
10S 245 AX Bl 50 24 W8 T LZE R i i2 B AUC,
SRR, ZRWESEIEE L (P0.05),
W36,

%6 RintAliThAEE R 1I0S S8 AUC LLiR

I H AUCZE(H SE 7 95%CI P
Rint SCME/SHE A 43 b5 X5-FHAE 0.084 0.070 1.186 -0.054~0.221 0.235
Rint S {H G54 5 AX R 0.015 0.084 0.174 -0.150~0.179 0.862
Rint T HEBEE5 AX iR 0.037 0.082 0.446 -0.125~0.198 0.656

3 it

JLFE R iy FR R AE BT, DL AT L
F, HIERM M ERES H SR & R %Y H
K SRR AT LE, Rk EcHEE. M
R FRIARTR, GERZ2AE, 2R ELRRAE W
S Z BRI P S AEME LA, WA S IR
wiz P, W VIT R R B ARk
5o Rint et g —FpapR A vER <ERH
Ry, TR AR, TR L E R 2 W F
HA—FEMIH . Grzelewski 25 "% % IH Rint 52l {5/
WA A 4 et LB w2 W i R S e e, Al
VENHERR L e w1 rT 58 T H . ABFIE R, B2
Wity 2H Rint SO {E/ WA B b 2 i TR 4
ROC 1 73H7 .78 Rint SEMME/FHE & 53 H X2
W HTLE P A 2B E, AUCH0.828, feff:
BT E N 113.0%, REE R 72.1%, FF5EH
85.1% . SRR FH Rint SCIMME/ T3 T8 B 4 12
W I it A7 A JR B 7, ANBEA AL X 4 R BURE
o BEL T B o

AL 2 B RIS W A DR,
FEFRIN Ry S B G B M S A R IR
PSS, BHRTIEIR T, 2R S AE & il gt
WA HEA TR 22, Seddon 25 > BFSY Y, 78% (1)
ZIRE WAV T REFE ST, K2 B B <AE Y
sk, E B Rint [l ) 68 K6 A 76 4G 00 02 ity )L 38 A< mT
WO TR A . ARBFIE R, BRG] Rint SE0
E e 5 . Rint BT HE 8 335 10 25 8 TR E R

4, PR LE R R 12 T

2&F Rint il D) GBS A 32 A5 67 5K 32056 BH 4%
WH(EL T CGE—AnifE . Mele 25 24 0B Rint 52
I PR K >329% . Rint WHEMGE F>33% & L H
SR ET IR TR BH M A T Beydon & e
T ZREARR AT, HUCK Rint BUTEMEE % >35%
1 A B Wi i2 W (1) B FE#UBT{E . Mauger-Hamel 45 '
[FFEIA R Rint FHE B 3 >35% 1F R 3 KA &5k
IR BHPE R BTEJEA B U . ARBFSE ROC 4k 4y
Breb, Rint SE0E 2l 36 5212 W2 0 1L 38 122 i 1Y)
AUC 4 0.687, HAE# W 2 12.0%, ZWEH
T71%, F55 5} 57.5%; Rint WIHE k5 R 12 B
A WAL FE 2 g 1) AUC S 0.705,  F5e A8 (8l
32.0%, RAEGE N 41.0%, TN 91.5%, AHF
7€ Rint SEME 005 5 5 LR FIR 45 3 ™ M2 5
K, H Rint TTHE SCGE R T FaRAEsE > h
MR, PTRE SHEAR RN, DARCAIHTJLEE Rint
SE BRI P EUE R T IO HEA e RIEITR SR,
FE W8 T L N2 Wi rh . Rint 9031 (E o235 %
>32% 1] LA R—ABHPEIBTE S %

108 [FIREA] e WCIE R 7, H e 22 i L3
il Dy REAG A v i AR 22 o 5 Rint Jili D) 8 AG: £ 0 22
TR A AH L, TOS A] LS A [R]85 1)< 38 BHL
7320, R T e I Sk AR IARBH A, 10S KAt
T B — A ESAR R kb, B2 B ILYELLE 2
Jkcmip , o KA AR R ISR | S
TGS, BB BRILLSL, 10S1UEE
PERE . B . HIREE S AR A
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WERKZ, AT G Bt 6 br e 0 I
B 7, T Rint il 2 GEAS A8 R SR RH W, RGE T
P A R R B BELWT, JORPER S A P, s
WRY, BZRERR, TCREEL . EARR
t, 108 i B L AK B 58 B Rint A5 A, oo 90 ]
(83.3%) FERLIOS, MXFFI0STiF, Rint filiL)6E
Ko AF A AT B . 38 3 Delong K6 36 4% Rint £ 4AF
5108 KA 24 i LB G2 B AUC, & BLH
H 2R HGIF2 L $28 Rint il D gEAG A 12
Wi E 5 10S A, HEAEEWAITE, JUHE
T ARRESE R TOS YL

AIRGTAFAE—E BRI . e, BEARERDN,
HoA sy, ATh a5 B RREAR S 22 AN [ vt i X
FIRFSE s HLUK, Rint fliDGEAS A K 10S A1 5 S50
THER A ST EAMN TR AR, "R —E
FINFE . X 2253 22 XFF Rint il h GEAG A5 12
DR 27 2 T L B I o ) BT (L, TR TR AR
i — AR .

g LAk, 7 N B AR T LE S, Rint
it T BEAG 2 v FH T4 B2 Wi i mir JLEE R g, 12
Wi E5 10S A2, HEAEEMAE, LHE
T ARBESE R I0S B IL . SCREEF IR R R
Rint FHHEBGE R =329% n] Ak 2 N2 i 0 85 (7

YHTakE W FAEE R T LFEM KT
RIERE ., RFEH2I. BB, LREALGITF
Tk, XFEBRFT@RAET W ; HERSA
AT 38 PRk,
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