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[BHE] BH Bk oh R £ R (impulse oscillometry, IOS) 2 %1 5 [] 5 14 Jili % (interstitial lung disease, ILD) £
SRR Z R R AR G PE AL TOS 78 ILD it D) e 374w i I R N (8 . ik R RBRE A 52, 29 A
20224F 11 H £ 20244 4 A & ZFFHH A2 10 ILD B & 11961 . B B 24 56 5w 00T ) RE A6 2 GRS MK 1)
B8 ) S TOS Kl o A% 35 FH A1 fili 35 & (forced vital capacity, FVC) 5 #UiHE & 4 H (FVC % pred) | fili — 48 £k B 7% B &
(diffusing capacity of the lung for carbon monoxide , DLCO) /5 Hil 18 & 43 Lt (DLCO % pred ) 43 51 % 8 5 g 40 <2
REHEAT 20 4, LR Al 468 5 AR AL IR IOS S8 22 5, 91 43 A I0OS 2415 FVC Ypred .DLCO Yopred A G . 45
R 10SSHR, BIFRBHYL(Z5.25% ) A SIE B S (R5 .R5 %) AE S8 B 77 (R5-R20) FE4R 45 2 (Fres) & B4t
T A CAX) 2 i 38 /< ) fil 490 25 R 88 o o b = 1 v (P 39<C0.05) , A0 R L T (X5) B fEL 388 K (P<<0.001) , 4L 18] Hhn <,
B (R20) He AR UL 9 2 22 5 . e RE DT I , X X5 \AX 55 DLCO % pred 7276 4 FRCHK (P<<0.05) , KA I0S &
BAEA R DLCO Yopred 4[] 22 S ¥ I g it 24 38 Lo A SCPESM BT s L BT A7 IOS 2405 FVC Yopred 2 i 3E AH G (P
<<0.05) , Hh AX B A 56 P R 3 (ro=-0.462) ; 1l 55 DLCO Y pred (9 48 3¢ 4k 3 3 48 55 (Ir.|<<0.4) , Hidh Z5%
(r,=-0.242) \R5% (r,=-0.189) . R5-R20 (r,=-0.254) . X5 (r,=0.313) | Fres (r,=-0.263) }t AX (r,=-0.358) 5
DLCO % pred 55 485 (P <C0.05) o i RAE IR 5 R 1R 230 87 275, A 5E R 19 TLD S8 4 19 R5-R20 .3 = T JCAE IR 41
(P=0.013), X5 ffH TE K (P=0.035) ; BHPE AR 8 35 X5 6(H B 2 K T RARIEL (P=0.010) . ROC HI£R 43 #T 7R , AX
55 R5-R20 H 51| 38 S I ik 5% BT — & 4088 , AUC 433 8 0.7456 F10.7265. 4518 10S 45 ILD & (118 <)
FE 0 25 R 3 % VA G, e SRR B W A i) A< BEL 1 il st A Ak B ZE T A e ST ey TN LA PR o TOS W AR S 1Al
LD A8 35 i 38 0 AR 19 B T 5L 0 JHC 3 P 10 12 5 T 5 ML ) B Ay £ 3, ] o) 55 &5 6 400 /0 ) B 5 48 A 147 4 1 il
RE A
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[ Abstract] Objective To investigate the correlation between impulse oscillometry (IOS) parameters
and ventilatory and gas exchange functions in patients with interstitial lung disease (ILD), and to evaluate
the clinical application value of IOS in the assessment of pulmonary function in ILD. Methods This
retrospective study enrolled 119 patients with ILD confirmed by a multidisciplinary team between Nov 2022
and Apr 2024.All patients completed conventional pulmonary function tests (including ventilatory and gas
exchange functions) and IOS examinations. Patients were stratified into subgroups based on the percentage
of predicted forced vital capacity (FVC % pred) for ventilatory function and the percentage of predicted
diffusing capacity of the lung for carbon monoxide (DLCO % pred) for gas exchange function. Differences
in IOS parameters among groups with varying degrees of functional impairment were compared, and the
correlations between [0S parameters and FVC % pred as well as DLCO % pred were analyzed. Results
Among the IOS parameters, total respiratory impedance (Z5, 75%) , total airway resistance (R5,
R5% ), peripheral airway resistance (R5-R20) , resonant frequency (Fres), and reactance area (AX) all
increased significantly with the severity of ventilatory impairment (all P<{0.05) , while peripheral reactance
(X5) became more negative (P<C0.001). Central airway resistance (R20) showed no significant difference
in intergroup comparisons. Regarding gas exchange function, except for limited associations observed for
X5 and AX with DLCO% pred (P<C0.05) , the remaining IOS parameters showed no significant
differences across the DLCO % pred subgroups. Correlation analysis showed that all IOS parameters were
significantly correlated with FVC % pred (all P<(0.05) , with AX showing the strongest correlation (r,=
-0.462). In contrast, their correlations with DLCO % pred were generally weaker (|r,|<C0.4). Specifically,
Z5% (r=-0.242), R5% (r=-0.189), R5-R20 (r,=-0.254), X5 (r=0.313), Fres (r.=-0.263) , and AX
(r,=-0.358) showed statistically significant but weak correlations with DLCO % pred (all P<C0.05).

Analysis of clinical symptoms and signs showed that ILD patients with clinical symptoms had significantly
higher R5-R20 than the asymptomatic group (P=0.013) , and more negative peripheral reactance (X5)
values (P=0.035). Patients with positive physical signs had significantly more negative X5 values than
those without physical signs (P=0.010). ROC curve analysis showed that AX and R5-R20 had moderate
discriminative efficacy for identifying abnormal ventilatory function, with the AUC of 0.7456 and 0.7265,
respectively.  Conclusion  IOS parameters are closely associated with the degree of ventilatory
impairment in ILLD patients, and are sensitive in reflecting changes in peripheral airway resistance and lung
elasticity. However, their value in assessing gas exchange function is limited. IOS can serve as an effective
auxiliary tool for evaluating ventilatory function in ILD patients, especially for those unable to cooperate
with conventional pulmonary function tests. A comprehensive assessment should be performed by
combining IOS with DLLCO and other conventional indicators.
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il 5 995 22 2 B I8 B b B AR HE R A
1 il 3% & (forced vital capacity , FVC) /5 FiiHE 8 &
43t (FVC % pred ) 1 fili — 4804k ik 7% 5L & (diffusing
capacity of the lung for carbon monoxide, DLCO)
T 149 7 43 H (DLCO Yo pred ) 43 5 37 Al 38 1 462
SIEe . B AL PET #OBE R & T 0 0=, 4 4R
FAE TLD A3 ME LS 5 1L

Jik # % 3% 2 AR (impulse oscillometry, 10S) J& 75
A R, BE WL B e A BH g 5 s ) o
FEAE" . WETEUESE 10S S80S % MLPFT AHC ", H
5 % K& M Bili £F 4k 1k (idiopathic pulmonary fibrosis,
IPF) WG AEFE B H i R R X o HAE < S
B SR VEAL P 22 5 0 TOS % e i 384 BEL
J1, 55 B e SR R A R ks R < T g
I T il 9 - A 1 A AR A SR BORBOR L P 4y
J& AN T[] B 5 B A= PRV WE . H BT B = LT bk s
S RGN OCERWTSY . AW T I0S 240
FVC% pred \DLCO% pred 841 545, LW 10S
5 TLD Jifi Dy B8 Al w9 45 i 22 167, o 1l PR 07 4 41k
PSR

g I TERES

MRIMK  EH20224F 11 7 £ 202444 7 T
S H R 2 B v Ll B B I e AE R e B 2
B, 2k e 0 5 R AE DAL S R R CT
(high resolution computed tomography, HRCT) . Ifil
TH 5 H B PO DU AT/ B0 R S A A, O 2o
PP BAAR 48 € ) 57 4 Jifi 5 5 22~ B i B b [ &
FALP)H12 LD, ILD 3 B B A5 45 4 41 40
A & PE 18] BT PE Bl (connective tissue disease-
associated interstitial lung disease, CTD-ILD) . IPF
16 41 (13.4 %) FUH A 28 A (43 F5 A B J5 B TLD gk e
JR A YEAL ST ) o A 2 E Y H U L PFT &
TOS K, 46 A H W0 44 28 50 4= 5 1Y L W44, ™
G ATS/ERS #r i ™, H.45 B A5 4 i it 55 Hbr
WEA G T DR G R A AR RS M
S BMILILD 95 B |l R AE AR (AN B = g (i
Jg pel B R RURLAE ) (PHAE R R (AN R SR B T
Velero W& 45 ) U245 52 (IR A yge Ml 57 $oer
YAk 25 WAl F I B0 ) B I o A R FLER I A
(lactate dehydrogenase, LDH) | ¥ ¥ b # &% $ Jit

KL-6 7KF o AF 58 38 i 52 B R 2% B & b Ll B2 B fe
P D1 WAL (L1 . B2021-850) o % F [m] Josi 4 F
gt HALAS 25 B AR B s A B2 51 2 I Ut AR
HRE .

PARRUE (DR =182 5 () FF A IR 2
brifE, 22 Z 2 BT BN 2 O LR AR — ILD W2, 4
545 & P ILD . CTD-ILD Bl #1 BF 55 5 5% AH 5C 1
ILD 25 ¥ MR 7 51 /Y ILD L A 2F il o ILD | 2F 4t
AbE ILD F ek 432509 ILD; (3) AR WS 28, RE g B
fife H-lic A 58 AL TOS R PFT Al

HEBRARME - (1) I At AT 18 2552 i fi 2 G A i 40
PRI , A4 v R 18 B ZE M i [ S AU ET KR
2y J5 55 1 # A 1 R 3 (forced expiratory volume in
one second, FEV1)/FVC<C0.7 H FEV1 5 #I1E /Y
B4 (FEV1 Ypred)<<80% ] . 7% o 55 71 & W A PE
W e JoT I 2% 45 ) O W 0 B0 A A L R A
(2) ™5 1Y R Ge VBN |, 645 41 290 WE s B 25 (New
York Heart Association, NYHA ). T G432 [ ~ IV
P W LA BT R T LR R IR
wy [l B /N Bk UE i % (estimated glomerular
filtration rate, eGFR) <(30 mL-+min'+1.73 m™) ;
(3)35 4 J8 P9 AT B Aff 1 sk A il 30 ek e wl TLD 2P
5 (4) UM BT 34> T AT I I R T R 45 5 e it 2
FIE S A VB 1 I B0 5 (5) IR 584 A BB Y ok 2
P B PR BT /Ol AT H N R 2 (A A kR
AR SE) o X T BRAT A W SR O YRR W
10 5% WA FE B, LLHE BR 0 K <CTE BE ) Y v A
A

Bii Th 88 & & A 6F 5% ok ] E E O ks
MasterScreen [ili Ty 68 Ml 20 & 4t , # 1E /™ 4% ¥ 1&
ATS/ERS bR il 5 FI I e S0 U385 7l
Ae = A s, B ST 10S K&, AR B 5~10 min
J& AT H AL PET R

[0S #ml fBF A, Je B e, 1 & me 8, W
T8 I 0 DA 9 0 S 8 4 By, A T e i R i
PR 5~35 Hz, & 2=/ H548E 45 s, RS
FH N 3R, U M A AR AR A

AR S B AE": (1) Z5 Ry P S BT (5 Hz B
W BH AT ) 5 (2)Z5% R 75 SEIAE & 05 H 8 0 & 4
kb ,75% >150% e Z5 340" 5 (3)R5 4 5H BB
73 (5 Hz B SGE B T ) 5 (4)R5 % 2 R5 52 IE & it
H I 45 b R5%>150% FRm R5 3405 (5)R20
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Sy SGE B 77 (20 Hz BB B ) 5 (6) R5-R20
Sy A JEACTE B T, RIS AR BEL ) R R
SAETIRE ;5 (7)X5 A E H T (5 Hz i L bife ) , &
B R A S B i 2 2 0 O [ 4 il £ 4 Ak
SEEOWUN P T R, X5 UE RS K, S SE SR R
AR5 (8) R J R (Fres) 2 7 HL T A 0 B (18 4 %
( RPSE P B g 0 8t B 3 04 O 1] AH B2, >4 95 35 K/
ARG AR RIS ) L f BN — B 8~12 Hz, Fres 3
el 52 e ] AT 9 7 R IRy P R 5 (9) AXCRY
L LT A (5 Hz & Fres 5% X 8] )N A9 S B PT) L 27 &
52 e it e BEL g A R AR R

PET #l (1) Jili 75 1 Fl S ae « B AE iE AT
BT IR S AR R TR S il A 447 (total
lung capacity, TLC) , Bfi 5 LA KR ) & e Rt i —
PR, 2 5% S (reserve volume,RV) o A Z /58
3UAFE BT ARUE I BRAE U A (A T 208 . I 2
BAFEFVC . FVC %pred . FEV1 . FEV1Y%pred  TLC .
TLC &5 #HAE A 3l (TLC %pred) o (2) BT fiE -
K H DLCO i DLCO %pred.

RIS EH

BAHEE R S ORI RE S W R
% Z I @ AR 4 %k FEV1 Yopred,
ATS/ERS %5 [ bR AU@ 16 g 4 1 3 F 5 BT (E
A 43 bR AT A G i A% O R ) TR BE S T FVC %
pred 1 DLCO % pred % fiti ) 68 2 8 . A W58 AR 48
FVC Y% pred Xl S P g #1740 9 IEH (=80%) .
BEEZH(60%~79%) A EEZ R (40%~59%) (H
B SZ 48 (<<40%) .

BeAHe R S ORI RE L W R
[ % K 4R SR DLCO % pred %) 45 5 g 3 47
IR (Z=80%) RS2 (60%~79%) (i
ZA(40%6~59%0) (B RZ I (<<40%) o

16 kR AR RAERY E LG o I RAE IR AL 6
R o] SR AR KRR A A I IR R 4 (=
79) A PRAE AR 4L (n=40) o BHPERAE AL 4% Velero
W B AR AR A AR R A AR LR R Sy
A BHPEARNE L] (n=68) FIJC BHPEARAE 4L (n=51) .

FHITFE M K SPSS 26.0 & F 347 5 7
Br, i %ORE28 Shapiro-Wilk £ 56 ¥ A 444 1F 84>
i, FH M (P,,, Py) & w4l 8] B %% R H Kruskal-
Wallis HR: 5o THECFRNH n( %0) Fon , TR HE R
JH 45 5 3 Fisher # V)4 4<% . 1] Spearman A ¢

P K 58 43 B TOS 2 4505 FVC % pred \DLCO % pred
FIAREE . SR ROC [l 26 174k 10S 2 501X 4338 <,
NFERIRLAE . P<<0.05 HZESHGIHFE X,
KB ] M £ [N & . JC Logistic [0 15 43 #r
PLFVC Y pred 54 (<<80% & A %) N AR &,
A 3 2 N7 5 e PR 3R O R SO R AL LR R )
e 2 0 1t P<<0.05 i TOS 2%k, 17 Spearman A
KT, AW r > 0.8, R B I PR R S T 1
AR, HE B v B L A AR s I 2R A A TR A
AZHF Logistic [HH#EAY 115 OR(95 % CI) .

45 R

ILD ZEFEMIERBIE AUFZDH A 119 ]
F,H R B 55 B (46.2%) , M 64 1 (53.8%) .
AR Y 64 (57~70 % ) %, BMI i 24.46 (22.18~
26.44) kg/m*, ILD % F2 24 1.50 (1.00~2.75 4 ) 4
AEILD 7 A, CTD-ILD 76 47 (63.9%) , IPF 16
B (13.4%) , H b 26 A& 27 f] (22.7%) o 79
(66.4 %) & F AFAE AR G m RAE IR , 68 4 (57.126) 4 FH
PEURAE . LDH K J 235.00(207.50~278.75)U/L,
77 0 E A KL-6 25 3, H A4y 32 41 oA 20 s (4n b
Be e Rd % R E LRI o A SR T
KL-6<<500 U/mL# 18(23.4%),500 U/mL<KL-6
<1000 U/mL# 24 ] (31.2%),>1 000 U/mL #
3541 (45.5% ) , BRI A8 KL-6 15 A 4% 0 40 47 28 o
ICAVER AR P B S . FE25 W3R Y7 7 I, 64 151 (53.8 %)
i FH B K L 56 B (47.1 %) ff G 35 40 590, 49 6l
(41.2%) fifi JH BU 2F 48 1k 25 ¥ . 4% #e < 2h Bk
(DLCO Ypred) 4394 : 1E# 40 $i (33.6 %) , % Ji 57 fi
35491 (29.4%) , " BE 52 45 32 4 (26.9% ) , B i 52 4
1241 (10.1%) ; ¥l L (FVC Yopred) 43 4% : 1E %
56 5 (47.1%) 5 FE 52 Bt 41 ] (34.5%0) , v JiE 32 40t
1961 (16.0% ), 5B 32 81 349 (2.5% ) . W IHBEZ
P LU vh B Ry T, 45 B0 BB 52 A O3 AT AR X 5T
o B R IR S A R (R 1)

FEV1%pred 5 FVC%pred B #H X o #F i
i Spearman 4 % AH ¢ 43 A1 W 45 FEV1 Y%pred 5
FVC Y% pred (i #H &, 45 B /R : FEV1 Yipred 5
FVC %pred & # 1E A5 (,=0.903, P<<0.001, & 1) .
5T LD Y A% 0 s B A P kg A8 R R ) 4 e < 3D fig
B ik, HLRRAE O il 25 B0 D B FVC Y6 pred 1E R 1
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Tab 1 Clinical characteristics of 119 patients with ILD
[M(P,,, P,;) orn(%)]

Age (y) 64 (57, 70)
Sex
Male 55 (46.2)
Female 64 (53.8)

BMI (kg/m?) 24.46 (22.18, 26.44)

Course of disease (y) 1.50 (1.00, 2.75)
Clinical features

Yes 79 (66.4)

No 40 (33.6)

Positive signs

Yes 68 (57.1)

No 51 (42.9)
LDH (U/L) 235.00 (207.50, 278.75)
KL-6 (U/mL)

<500 18 (23.4)

(500—1 000] 24 (31.2)

=1 000 35 (45.5)
Hormone drugs

Yes 64 (53.8)

No 55 (46.2)
Immunosuppressants

Yes 56 (47.1)

No 63 (52.9)
Anti-fibrotic drugs

Yes 49 (41.2)

No 70 (58.8)
Gas exchange function

Normal 40 (33.6)

Mild impairment 35(29.4)

Moderate impairment 32 (26.9)

Severe impairment 12 (10.1)
Ventilatory function

Normal 56 (47.1)

Mild impairment 41 (34.5)

Moderate impairment 19 (16.0)

Severe impairment 3(2.5)

LDH:Lactate dehydrogenase ; KL-6: Krebs von den Lungen-6.

ff Wi 75 LR B HE T B B B B R
R

HAEH (BRI 202649 J1,53(5)
150 r 1=0.903
P<0.001 e L, °

5 100 F
g
=
=
B 50 F

0 50 100 150

FVC%pred
E1 FEV1%pred 5 FVC%pred K18 3 14 4 #7
Fig1 Correlation analysis between FEV1%pred
and FVC%pred

IOSEHE5ILD EERBSIIEMXE MW
FVC Y% pred $ £ % 55 R 1E & 4 (n=56) 2 Z i 4l
(n=41) P EZHAH(n=19) MEEZHRH(n=3),
WA 10S 825 57 (£ 2) . Kruskal-Wallis H 5 46
S5 RN 10S 2801 Bt 3 <) R 32 5 72 B2 n
TR (P<C0.001) . Hop  EEZ# A ik ds
b 34 i TR W AN P A2 A . X5 B 1 N
M AR (P<0.001) , 2% B Jili 6P By 328 28 18 . Bl
i YD BE 2 R o, o o <CIE BH D (R20 A
R20%) B 2 b # B2 5 TGt 3 X (P=
0.093,P=0.143) . LFRZIRLEKH 10S S5 (R 52
75.R5-R20.X5 . Fres \AX) 5 ILD £ # 8 < Y 2
PR B VAR OG

IOSSHE5ILD 2EEH®RSINEMX R MW
DLCO Y pred ¥ f8 & 73 4 1EH 4 (n=40) 52 52 4
H (n=35) . WP ¥ 2 W H (n=32) N & JF 2 it 4
(n=12), WELAHIOSSH M ERF(E3),BRT X5
(P=0.014) F1 AX (P=0.019) , H: 4x S % 4l 7] 2% 7 1
TGt a8 Lo X5 Fifi 52 8 5 6 (83 K, th AL 8N
E AWM -097 cmH,O-L'-s" [ 2 & & 40
-1.53 cmH,O-L™"-s™; AX JF 5 A A7 B M IE % 4 19
0.55 cmH,OL ™" s F+EHEEFHN 0.96 cmH,O-L "5,
PR X5 MAX 5 ILD &SRB e A X,

10S 2 #1 5 FVC%pred #1 DLCO%pred 8 18 3%
P >R ] Spearman A O¢ ¥ 4 7 W 86 10S 2 80 5
PFT Kzl Z [B] (G (R 4) . S5 BRI f7 10S
S5 FVC Y% pred ¥ &2 3 M 56 (P ¥ <C0.05) . H
H, AX R 56 M i (r=-0.462, P<<0.001) , H: ik
& Z5% (r,=-0.443, P<(0.001) fll X5(r,=0.423, P<<
0.001) . MIILZF,XEI0S 255 DLCOY pred



s da, A A T AR A kel iR 5 2 R0 T ORI S RE B AR S 23 A 665

®2 ARMEMEREZIOSSHSMHEBESUENXR

Tab 2 Relationship between IOS parameters and ventilatory function of the patients with ILD

75 (emH,0-L-s™") 3.50 (3.04, 4.30) 4.39 (3.53, 5.00)

75% 98.3 (81.80, 119.03) 119.2 (99.9, 137.70)
R5 (emH,0-L7-s71) 3.32(2.90, 4.27) 4.14 (3.28, 4.74)

R5% 95.25 (78.95, 116.24)  113.43 (95.20, 130.70)
R20 (cmH,0-L7-s™")
R20%

R5-R20 (cmH,O0-L7'+s™")
X5 (emH,O-L7'+s™")

Fres (Hz)

AX (ecmH,0-L7'+s™)

2.85(2.39, 3.22) 3.15 (2.54, 3.6)

89.85 (77.28, 106.13) 104.9 (82.70, 118.90)
0.63 (0.33, 0.86) 0.91 (0.58, 1.30)
—0.91 (—1.34, —0.69) —1.29 (=1.64, —1.-09)
15.92 (12.88, 17.32) 17.41 (15.91, 19.65)

0.38 (0.22, 0.79) 0.77 (0.57, 1.07)

[M(P,,, P,,)]

4.94 (3.93, 6.02) 7.67 (5.79, 8.51) 18.668 <<0.001

123.70 (110.75, 141.80) 173.63 (152.27, 190.82) 21.694  <<0.001

4.54 (3.74, 5.72) 6.16 (4.99, 7.59) 15.585 0.001

115.80 (104.10, 137.55) 145.18 (136.39, 176.99) 18.843  <<0.001
3.29 (2.82, 3.81) 3.89 (3.16, 4.44) 6.405 0.093
102.90 (88.25, 116.85) 107.23 (100.87, 121.17) 5.426 0.143
1.42 (0.91, 1.83) 2.27 (1.83, 3.15) 24.943  <<0.001
-1.70 (-2.14, —=1.31) —2.47 (=3.48, —1.68) 21.928  <0.001
20.05 (16.95, 21.46) 19.78 (18.03, 25.61) 18.669  <<0.001
1.24 (0.82, 1.67) 3.37 (2.07, 3.41) 26.745  <<0.001

Group comparisons were performed by the Kruskal-Wallis H test. Normal: FVC % pred=80% ; Mild impairment: FVC % pred of 60%-79% ;
Moderate impairment: FVC % pred of 40%-59% ; Severe impairment: FVC ¥ pred<<40%. 10S: Impulse oscillometry; ILD: Interstitial lung disease.

The severe impairment group had a small sample size, so results should be interpreted with caution.

#x3 ILDEZFIOSSHSMRINENXR

75 (emH,0-L'-s™!)

3.80 (3.22, 4.80)

4.01 (3.24, 4.96)
75% 104.85 (82.73, 127.15)
R5 (emH,O-L™"+s 1) 3.68 (3.08, 4.65) 3.72 (3.11, 4.71)
R5% 100.55 (81.03, 124.05)
R20 (cmH,O-L7"-s7")
R20%

R5-R20 (cmH,0-L™-s7")
X5 (emH,O-L7'+s7h)

Fres (Hz)

AX (ecmH,O-L7's™!)

3.02 (2.51, 3.43) 3.08 (2.50, 3.77)
97.40 (84.75, 109.73)
0.71 (0.40, 1.22) 0.68 (0.38, 1.17)
—0.97 (=0.28, —0.69)
16.44 (14.02, 18.05) 17.05 (12.80, 19.96)

0.55 (0.26, 0.78) 0.69 (0.34, 1.15)

Tab 3 Relationship between I0S parameters and gas exchange function of the patients with ILD

118.75 (90.15, 131.95)

112.8 (82.25, 126.45)

99.00 (82.70, 115.30)

-1.32 (-1.69, —0.98)

[M(st’ P75)]

4.22 (3.50, 5.21) 4.24 (3.06, 4.72) 1.851 0.604
117.50 (99.93, 137.80) 122.26 (98.50, 138.83) 3.783  0.286
4.01 (3.28, 4.91) 3.90 (2.66, 4.49) 1.331 0.722
108.70 (97.70, 130.95) 114.84 (85.00, 131.08) 2.437 0.487
3.08 (2.58, 3.38) 2.67 (1.99, 3.16) 2.924 0.404
95.55 (83.33, 113.75) 91.40 (72.64, 114.10) 0.825 0.844
0.94 (0.71, 1.59) 1.03 (0.62, 1.32) 4.247 0.236

—1.21 (=1.94, —0.89) -1.53 (-1.81, —1.27) 10.662 0.014

17.49 (15.88, 20.57) 17.55 (14.96, 19.06) 5.193 0.158

0.82 (0.57, 1.31) 0.96 (0.63, 1.20) 9.992 0.019

Group comparisons were performed by the Kruskal-Wallis H test. Normal: DLCO % pred=80% ; Mild impairment: DLCO % pred of 60%—
79% ; Moderate impairment: DLCO % pred of 40 % -59 % ; Severe impairment: DLCO % pred<40%. I0S: Impulse oscillometry; IL.D: Interstitial

lung disease.
) K BB 55, Hoh 75 % (r,=-0.242, P=0.008) \R5%
(r=-0.189,P=0.039) \R5-R20(r;=-0.254,P=0.005) .
X5(r,=0.313, P<<0.001) .Fres(r,=-0.263, P=0.004)
K AX(r=-0.358,P=0.001) 5 DLCO % pred A tH 5%
P, 1M 25 . R5 . R20 Fl1 R20 %6 W) JCAH et
I0OSSHE5IRKRERREENXZRE HIFAE
10S Z 801 i R 52 JHE AR EFE 20 i 7 10S 2805
ILD A3 I R AE AR S BHAE AR AE B 6 &R o 45 3 R
(F£5), BAERA (n=79) B R5-R20 & F & T LAE
R4 (n=40) [0.91 (0.56, 1.46) cmH . O-L"+s™ wvs.
0.68(0.32,0.91)emH,O-L™"-s", P=0.013], X5 fi{H
B R[-1.30(-1.73,-0.91) cmH.O+"+s" vs. =1.00
( -1.34, -0.71) cmH,O0-L"+s", P=0.035] . H 4

#z4 ILDEEMIOSEZH 5 FVC%pred .DLCO%pred
B8 K 5 A
Tab 4 Correlation analysis between 10S parameters and

FVC%pred, DLCO%pred in the patients with ILD

75 (emH,0-L7"-s7") -0.364  <<0.001 —0.145 0.639
75% —-0.443  <0.001 —0.242 0.008
R5 (emH,O-L"+s™") -0.321  <<0.001 —0.085 0.521
R5% —-0.406 <<0.001 —0.189 0.039
R20 (emH,O-L7"+s™") —-0.197 0.031 0.045 0.657
R20% -0.216 0.018  —0.010 0.915
R5-R20 (emH,O-L7"-s7") —0.418 <<0.001 —0.254 0.005
X5 (emH,0-L"s™") 0.423  <0.001 0313 <(0.001
Fres (Hz) -0.383  <<0.001 —0.263 0.004
AX (emH,0-L"-s™) —0.462  <<0.001 —0.358 <C0.001
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0SS A 2R g% E L. fERIETT
(F6), BHMEARNEL (n=68) X5 i {H i & K F LARE
20 (n=51)[ -1.33( -1.78, -0.94) cmH,O-L"+s™" wvs.
-1.00(-1.33,-0.75) cmH,O-L™"s",P=0.010], H 4%

OSSR AN Z R LG H¥E X, FRgERE
B, R5-R20 K X5 5 TLD % 59l PR GE IR S AR E 77
TE—E KB, 7E I PRIFAS o HAT S2 FH A .

R5 ILDEENIOSSHERKERMNER

Tab 5 Relationship between 10S parameters and clinical symptoms in the patients with ILD

75 (emH,0-L™"+s™") 3.72 (3.19, 4.52)
75% 110.60 (84.03, 131.63)
R5 (emH,O-L™"+s™) 3.54 (3.07, 4.43)
R5% 107.20 (82.33, 127.08)
R20 (cmH,O-L™"+s™") 2.92(2.50, 3.51)
R20% 103.45 (82.05, 114.38)
R5-R20 (emH,0-L™"+s™")

X5 (emH,0-L7"+s™")

0.68 (0.32, 0.91)
-1.00 (—1.34, —0.71)
Fres (Hz)

AX (emH,O-L7"-s™")

16.47 (13.49, 18.72)
0.61 (0.26, 0.83)

[M(P,,, P,,)]

4.14 (3.34, 5.06) 1338.5 0.175
114.80 (95.50, 136.90) 1 457.0 0.491
3.91 (3.12, 4.86) 1352.0 0.201
107.40 (90.20, 130.35) 1483.0 0.587
3.10 (2.51, 3.45) 1525.5 0.761
94.20 (84.35, 113.75) 1644.5 0.719
0.91 (0.56, 1.46) 1139.5 0.013
-1.30 (=1.73, —0.91) 1955.0 0.035
17.05 (14.72, 19.86) 1383.0 0.269
0.77 (0.38, 1.17) 1288.0 0.101

Group comparisons were performed by the Mann-Whitney U test.

R6 ILD EEWIOSSH SHMMEKITENXER

Tab 6 Relationship between IOS parameters and physical signs in the patients with ILD

75 (emH,0-L™"+s™") 3.90 (3.16, 4.93)
75% 106.90 (85.40, 130.95)
R5 (cmH,O-L7"-s™") 3.69 (3.08, 4.70)
R5% 103.90 (83.95, 125.75)
R20 (emH,O-L7"s™") 2.93 (2.53, 3.34)
R20% 92.50 (78.95, 116.85)
R5-R20 (cmH,0-L"+s™) 0.80 (0.42, 1.33)
X5 (emH,0-L7"+s™")
Fres (Hz)

AX (emH,0-L7"-s™)

-1.00 (-1.33, —0.75)
16.27 (13.88, 18.91)
0.61 (0.31, 1.02)

[M(P,,, P,,)]

4.04 (3.36, 5.02) 1 588.5 0.436
115.60 (95.58, 137.70) 1536.5 0.290
3.82(3.12, 4.78) 1672.5 0.743
109.95 (90.70, 130.55) 1624.5 0.558
3.09 (2.48, 3.60) 1599.0 0.470
97.98 (84.45, 113.08) 1 608.0 0.500
0.84 (0.53, 1.31) 1682.0 0.782
-1.33 (—1.78, —0.94) 2217.5 0.010
17.02 (14.96, 19.92) 1451.5 0.130
0.76 (0.48, 1.20) 1 445.0 0.121

Group comparisons were performed by the Mann-Whitney U test.

ROC Hi £ 1Tl IOS S ¥ Xt ILD 2 E B S IhBE
BIFI A3 Ee ROC M4 o0 Hr o, AX ) il 3 RE
I # (AUC=0.746, 95%CI: 0.65~0.84) , H Ik K
R5-R20(AUC=0.727) 1 Z5% (AUC=0.730) , ixX £&
& bR 24 W L TR AL 4> 25 (AUC>0.5) . ML Z
T, R20 F1 R20%6 By 3 7 B J1 AH X A R (AUC=~
0.62) . 45HFW, AX Fl R5-R20 HA7 rf 25 H1 51l 5%
Be, "TAE M BPEAL ILD B HE B AR R H NS %
fEAR (K 2)

10S 2 # 3t FVC%pred & & % i B9 Logistic [B]
BaH AERIOSZHH FVCYpred 579 Z (1]

BB e &, AR FK FVC Y% pred<<80 % & X Ay il
AR H L1001 TOS S0 A 2, dE 7 s A
K M Z W% It Logistic [F1H 43 H7 . HL.PH ZE 43Hr 2
N, 75.75% \R5 . R5% \R5-R20,X5 . Fres & AX #J
5 FVCY%pred 3 B EHMH L (PY<<0.05,£7). £
[H 2 Logistic [7115 ([ 7% 415 ) B R : R5-R20(OR=
1.99, 95%CI: 1.09~3.64, P=0.026) fl X5 (OR=
0.40,95%CI:0.20~0.84,P=0.014) & FVC Y% pred &
B SNL B R o o R5-R20 S 47 A B K]
Z(OR>1),X5 FF IR (OR<T1) , Bl X5 £ {H i
KT RE 50 KU R, 5 ILD B e R
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AUC (95%CI)
—25:0.696 (0.60-0.79)
—Z£5%: 0.723 (0.63-0.82)
—R35: 0.675 (0.58-0.77)

R5%: 0.706 (0.61-0.80)
R20: 0.618 (0.52-0.71)
—R20%: 0.615 (0.51-0.72)
R5-R20: 0.727 (0.63-0.82)
—X5:0.720 (0.62-0.81)
—Fres: 0.714 (0.61-0.80)
—AX: 0.746 (0.65-0.84)
1.0 - ROC curve

Sensitivity

0 0.2 0.4 0.6 0.8 1.0
1-Specificity

B2 ROC fiZ&iF 14 I0S S H3F ILD B &
18 S Th BE B9 F) 3 2L aE
Fig2 Performance of IOS parameters in assessing gas

exchange function of the patients with ILD by ROC curve

ek 1 i LA FRAL AR —

BT AR SUR AR SE SL B FVC Yopred 5
WY Logistic M AR Ty f2m . A H,PH
FVCYopred 5 B9 B AL A o %488 8K R5-R20.,
X5 5 FVCYpred 5¢# MK #E47 T B AL G, "]
T ICE 5€ WU R D) BE A A R B I RE S

AU PEA
logit(P)=—1.663+0.687 x(R5—-R20)-0.905 x X5
1
P(FVC%pred)=

1 + exp(—logit(P))
R7 10SEH 5 FVC%pred 7 & B & 3 Logistic [E] V3 5 #7

Tab 7 Univariate Logistic regression analysis of IOS

parameters for FVC%pred abnormality

75 1.801 (1.288-2.519) <0.001
75% 1.025 (1.011-1.039) <20.001
R5 1.643 (1.188-2.272) 0.003
R5% 1.024 (1.010—1.039) 0.001
R20 1.551 (0.977-2.461) 0.066
R20% 1.014 (0.999-1.030) 0.076
R5-R20 2.561 (1.407—-4.660) 0.002
X5 0.326 (0.166—0.642) 0.001
Fres 1.139 (1.031-1.258) 0.010
AX 3.859 (1.753-8.493) <0.001

W

AWEFE T T ILD 8 # 10S 2450 5 < 1 he
(FVC Y% pred) J # < ¥y fig (DLCO % pred ) i 5 Bk,
PLPEAR TOS 78 i D) B PF A6 b 1y 22 PR (o 45
IR, TOS S8 5 38 R Ty et 35 72 B %5 D) A OG , e B
JER 2 A1 JE) A BH T R il A el H 5 4R D g
AH e A 55, 1 X5 .AX 5 DLCO Y% pred 7 £ A R

IOSS#HE5BSRIMNENXRE KHEFVCYpred
FW&,75.725% .R5.R5% .R5-R20 . Fres & AX # i
F T, X5 ) 5 2 AR (FUfE 3 X)L iX 5 ILD A9k
PRAE LG & R — B, MR Ak F R T
JET 2 240 TG kR 20 i A 3R S s B AR 5 B
SR A | 5P R 46 g 1G5 D /INSCIE A2 2 SE TS
i il 78 B Al S U EZ FR . Ishikawa 25 HIE
S, X5 1AL 5 IPF B3 YR T % 10 3 A0 ¢, 324
1OS 7E Jifi 8 S PEAS g A0 .

TEUE 52 20 W) 22 5 0 Al b, g — 2D AH G PR A
WIEA 1 10S £ 2 %805 3 S V) RE B 3 19 SC K o J&E
SIRT R, K 10S 2505 FVC Ypred 778 i 3
A E, Hoi AXCRY B A 06 M i 3 (r,=-0.462, P<<
0.001) , 4 75 filf 581 BH 77 4 38 i 55 il 25 BT B 22 [
FEAE B )R B[R] 28 46 OC & o ROC il 4 73 # ik 55
AX FI R5-R20 H] 51| 38 < Vg fig 58 B A AL 112 W
ZERE(AUC 439 0.746 110.727) o {HAFH A,
/NS IE D) BEFR 5 1 38 1 R5-R20 A {LAE H) 31l #52
b RIS, 2 W) 22 S A 0 S BT R B rh
JeSE B T A R20 7E 41 0] b rh Aok WL 2% 25 5
X 5 BEAE WS4 7R TLD ik 21 v A8 FLAE v B 325 L 7
g B ok AR LI pn 2 B B R S i KA TR NS
T, T R, I A i A A Ak i A el gk
S %Y B A AT R B R e R ARTE T A F
FEWANTEEZ LR P EEAI IR Z 8 £, 0]
fIE 1 A 30 M I R el s L DRI AR O 9 G R g —
AR ILD B b, AX I R5-R20 AE % fUE b
S WA R ASCE N i S BT ) A SR AT AR A PR AS TLD
BE BB E 0SS H b, JLHEH T
25 56 R I 1) BE 5T B 40 T4k /N IE D) RE Y
B AT EWN R, RS Mg R R20
FVC % pred 7 7E i 3 55 A1 5% (r,=-0.197,P=0.031) ,
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ELZH ) b A oA 3k 3] B 2 M 25 R (P=0.093) o iX F 2
5 AR 2 B A A R D (n=3) FH St
BB AN AT O, [ B S B T R20 FT R BRA ri S
T BH 3 TLD o 38 A2 Rl 11 52 i AH X 4255

IOSEHE/RBMENEXR AMRLERD
L 10S 2805 1 ATy ik (DLCO Y pred ) Y AH OGP
55, AUXS FAXAETEGE 1T 24 000k, H AR fb I i
INFHEFVCY%pred AEfL . X —45R 51LD 1Y
A B AL RIAR AT A, DLCO 3 5 S e i 16 -6 20 1M 45
I ) R B T R, A2 il 6 3 T AR Ll A R 2 R LIl 41 R
P 3 4 Z2 i B R R w0 T TO'S A6 0 £ 2% P I 3R
35 0 BB BE A0 4 1 LS 808 b 3 2 R W SGE B )
G35 R0 AL U Ty 2R AR, R TR
AR SE 8 5 W 1 g 2 A FE G A ST 1 2R G2 T RE Y W .
— 0 5 Tl D BE A E B R I Bon R RS
SRR A AR B T A B, O TOS ME L
WA D AR PR T 3K HE . Btk TOS 72 174k
SRS B T B8 O T HL A B R R BR M TSk B AR
DLCO il .

I0OSBHEIERERMEBEREKBREY &
W 5% % B, R5-R20 Al X5 5 ILD & 3 (1 I1fi IR 58 AR
(nZ ik B [ =) M BH AR AE (Velero W% AR IR
) b 3 A OC A IR SRR R B R R5-R20 FF
X5 UK X — & B AT I R S A 1
10S 7] % WL e 5 955 B A= B i A28 A G 19 e IR 5 1A
fiE, R TCHE AL A & A PET B9 B 5 2400 7 AT, F
B Rl BRE TOS 2805 IR 55 A R A DG B, #2877 3
PE R PO WA T B . ADF5E b a2k
10S HEAT S A RE IR W DU 536 7 Bz D7 42 4L T 30
WedE 0 — R T 10S 76 LD B F 4 b
N 50 BRAERFSE COFE 58 COPD 3% 1 10S &
B 5 I W RO VT o3 A A A SE R AR I R X 4 e
¥ 2 ILD ARE, E— 20 S0 HF TOS 16 0 0 3R 52 95 9
il R PA Y R A4

ARWFFEEE R F W 10S 76 1ILD B b s T
VA7 B i 1 3 ST RE B A, AR B D RE R AR . %
T AX(AUC=0.746) fil R5-R20(AUC=0.727) B &
e A5 1 0 S B 0, AR i PR S e rh Rl A 5 O T X A
SR . BN R DL SE 2L 48 PET (B
A F) AL VEAL AT RE 4 PR AL e e )
1 &b 76 F Bt o 3 Logistic 8] U5 43 8 8 57 7 3k F
R5-R20 1 X5 Hilill FVC % pred 53 & () & fL L8, 7]

AR T0S S 80055 1000 A %, S JC ¥k Bl & %
PFT iy B & AL TC A o it A ITAL F B, R A
B 0 I R 52 (B AR R SR 75 28 9 3 38 IE 5 4
6 22 vh WA M BIE A E — AR S L AL RE L A DGk
3 R 10S B35 DLCO Y% pred 19 56 15 3% 54 43 55
([r|<<0.4) , #E— 2 ENIE 1O'S 76 AL # 5 2h B 77 1 19
Jai BR M I R AT T 45 A DLCO %5 1% 45 48 br 4
WAl .

5 BRI A L A B S 3 — 25 B UE T 10S 7
ILD fili 2y 68 $F-Af v i) I B AR {8, B T G I PRORS v
FEAL, B LR R (D) BEAR = K, gl A 119 6
ILD & ()W E R ), % CTD-ILD . IPF
2P T 5 (3) PRAN 4 B BEORS 4H, L FVC Yo pred Fil
DLCO % pred 43 5l 2 Wil <5 #e XTI fE, R G0
JEEER T IOS 7E P 2L DI Re Wt b i 22 S M (E .
T A AR SE TOS 5 H HL I T G F8 b A7 16 4
TH G M AR BF T i — 2B IE 52 10S 2 S
FVC % pred i 4 3¢ M 2 3% 5% T 5 DLCO % pred 1Y
A M, $27R TOS 78 TLD Hr A9 2 0 i (5 58 ) 51 T PR
il 38 S T R R AT PEAL o D AR B OE 458 B R T
B (4 M 1 5 10 PR FH M

ARWFFEAEAE UL T JRy BRE o (1) 28 35 0 £ - 51 5 38
SINARESZ L H (FVC % pred<<40 %) AL 3 4] , |5 s ke
AR 2.5% FEARRHE AL, EEFEE N, ARWF5E
Shy [ B F 5, 4 K G LA I A W R I T2 R
o, HOE R R e A DL A 8 B M
PFT. %] it S5 10S S5 fE & ¥ B & b iy
DA RCRE B o Al A, DRI I AH DG 3 A 5 408 5 4 1
fift e o MLAh, 3R 2 Fres 76 B 22 1141 (20.05 Hz) 5
THEZHA(19.78 Hz) , KR BFFEF & B H #2R
XoF 2 48 b E FE AR P A S N . ROk TR
P RFEA R A E 2 5B E LR UE S 508 R
AL (2) WA AN AR5 CTD-1LDs f5 [b &
K 63.9% , 4518 %1% WA B HLAR e 1 TPF 45 H At
RIFEA A B, 458 AMEE R — P BIE . (3) R 5
HRCT KB4 1 : HRCT J2& 1LD 2 Wi F1 34k 19 4 b
HE, R ARAFIE ] A 10S . PFT MTHRCT #d , 17
Z RS RS VAN, LA 4 T8 7 10S 2500 I K &
Mo BRT LA 35 AR IR R T ] AR PR R R
JH AX R5-R20 5 4% .0 Z LB FVC % pred 1Y 7] 17
P, N JCEE LA W L PR T 1Y H 3 4R A0 o B F
fli TR
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