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Abstract

Objective: To evaluate the role and incremental value of baseline high-resolution computed tomog-
raphy (HRCT) features in risk assessment for progressive pulmonary fibrosis (PPF) in patients with
interstitial lung disease (ILD). Methods: A total of 77 patients with ILD who were diagnosed at our
hospital between 2018 and 2025 and completed baseline HRCT and follow-up examinations were
retrospectively enrolled. According to the 2022 ATS/ERS/JRS/ALAT guideline criteria, patients were
classified into the PPF group (n = 26) and non-PPF group (n = 51). Baseline clinical and HRCT fea-
tures were collected. Logistic regression analysis was performed to identify associated factors, and
receiver operating characteristic (ROC) curves were used to evaluate discriminative performance.
Results: Patients in the PPF group were older than those in the non-PPF group (P < 0.001). No sig-
nificant differences were observed in baseline pulmonary function, KL-6 levels, or major HRCT fea-
tures between the two groups (all P > 0.05). Age was associated with PPF (AUC = 0.759), whereas
individual HRCT variables showed limited discriminative performance (AUC = 0.503~0.606). After
adding the number of lobes involved by fibrosis-related abnormalities to age, the model AUC in-
creased to 0.819. Conclusion: In this specific single-center, small ILD cohort, individual baseline HRCT
features showed limited discrimination for PPF. Age was associated with PPF, and adding the num-
ber of lobes involved by fibrosis-related abnormalities only numerically increased the AUC. Given
the limited sample size, cohort heterogeneity, and unexpected OR direction, this finding remains
exploratory and does not establish stable independent or incremental predictive value. PPF assess-
ment should integrate clinical, pulmonary function, and longitudinal imaging data, and these find-
ings should not be generalized beyond this cohort.
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1. 5|

8] J53 14 it 97 (interstitial lung disease, ILD)EA BH & AUIG R 25 M, AN B 7R Bt e S Tl s o THI AT
e ZE R [1]. oy B e RE vy o mT 3t @ kAT 1 il 41 4E 4k (progressive pulmonary fibrosis, PPF), Jf{:kf
FERINE . Bl ThRE N B SR %Ak, SEmRHITE[2]. BRI, SRRt e XU B = i AR e S
T #E% CT (high-resolution computed tomography, HRCT)#& ILD ¥¥A5 KR 05 T B, BEns S 48 4y
A REATEE . BEAEREFEAR, RS . W ss il S A 1t S U TR S AE B n] R 590 s 7™ B AR B2 S il
JEAHOR[3]. SR, HTHE TR RPN AR 2 5, B — S AR AR RAE HL St 5 oh B AN B TS A7 AE AR SE
PE. BT PPF BIHDE WEREIR . liThfe SRR I BN A5G VAL, B4 HRCT A8 FL XU 10 b ) 4
VAR thoh, ZF4eiesz RYGHER—MREER € B8R, 20 RErE W MG R R 2 ZEA AR AL b
IEE, AR B, BTk, AW REBESHT ILD SEELINAK K HRCT FHE, PP
HRCT f£ PPF XU 53 i )4 BR Tt e g S L HG AN E
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2. M5
21 ARMR

AT TN O BRI 7T, ESRANN 2018 4F E 2025 FEAER B2 N ILD e it £k HRCT &
BE DT VPG ) R . ILD 2 Wik HE ATSIERS HE b 255, 42 % FHR(MDD)#iiA: PPF H5E 2
2022 - ATS/ERS/IRS/ALAT f674[4], 4R M U7 BIR 2 5k 2 PPF #rdE /A PPF 4 59F PPF 4. HEFR
PR LFE: dE ILD AH Sl AL (s g . R ARG B2 WAH S 9): & R AT BRI KL-6 /K- ()9
Wi T3 ANH W KBRS S T 1 HRCT BEMG &R A skIG R UG BRI Bk . 8 ah
AN 77 B85

2.2. —M¥ER

AR A BRI R TERE . SEIG E FR AR L HRCT SR Bkl BAME BAFEFES . 5. BMIL
S il Th RE AR bR 6L 0 S R WU E 4 b (FVCY%pred) K — S A BR R LR 5 TTHE B 2 b
(DLCO%pred), 312K B Y AEBE BB OB i2 I RS B 45 . S0 2 A A DA B Ji5 50 Yk 12 /5 1R 1 RS
WA, FZAHE KL-6 55,

2.3. [ HRCT &

T 2R E YRS — A 7% {4 Siemens Somation Definition XU CT HAH4%, 52462 BUbriE
EMT, TSR AORES F el A fiaif. SifsBkE N R FHRE 120k, R RS B
WA, B2FE 0.9. FREVEH B MEA ORI, FRaGEdE R A AR k&, T 1.0mm
WS, o I SRR AR T

2.4, BAGMERIERR

Fiii HRCT S8 P4 A 10 4 LA R 50 1B 5 s A5 B M 7E B VL2 TG Ao 183% ILD #¢
BB RA R HRCT fE R, WFEEBIEE .. MR g, SR 2ET k. R E, Hik
YRR NI RIRE IR . SRR M AR R BRIRTS, VP A A RFE (O E A BRR AR . AR
PEFEZE HRCT £ 3R B, K 51 4 Dy 3 724 18] J5 M il 28 (UIP) R 57 2 [ 55 2 i %8 (NSIP) K2 OP + NSIP
HEBA[5]. WA HBRIERE X, BB ES AZOCEEMREA &, %07 & B R et
YU AR SRR Jo 52 BTG H, BN EE N R RER R TH iR . ZOoTE MR &
B AR SR YK S AR AR O R B R AR R HE R AR R T SN S R SEAR RS
o, A4 AH % R EoE XONMR 2 5 06 5 it 225 i E0h A ORAE, T R B AR 4L
25. Gt A%

KH R K452 BRA)AT G0 th R TORMRHE - s L AL + Ak 2= 80h AL 3 (VY 7 2K0)
Foon, AL ELEE A R A t A 36 B Mann-Whitney U #3536 tHEC50R U EL(E 2 Eh) R, dLiE] EL R
2RI B Fisher B TIMER 1% . P<0.05 NZEFA ST %5 L. i PPF 4 54E PPF AH 5L ZR K K % HRCT
FRIE. K Logistic [E1A40 HriFAh 3 k245 & 5 PPF [k, JH454 ROC MLk K AUC PR 5 g
Z R ZF AL T IR IR SO P, B RINERS, B S I 44 AH O¢ B R £, FEt—P 4\ UIP
R CARE IE ILD s BB iR 2 E A, Ak UIP B ALFE NSIP )2 OP + NSIP &0, %T
FEARRRSG, KRiATH SR RRE, Mo TIREMES T,
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3. &R
3.1. ELRIGRSHEEL S

LGN 77 41 ILD &3, b PPF 41 26 %1, dE PPF 2 51 f]. P4l LRI PRAEFAE L4 SR LA 1
PPF A4/ = T-4F PPF 4, 2R BB S5 (P < 0.001). PR WS . BMI. FVCY%pred-.
DLCO%pred. KL-6 A ILD KA 77 7% 54 it 5 (3 P > 0.05).

Table 1. Comparison of clinical characteristics
7= 1. ImRHFEELE

g 4k PPF 4 (n =51) PPF 4(n = 26) P
FERS 52.0 (49.0, 59.5) 66.5 (54.8, 70.5) <0.001
51 0.516
5 14 (27.5%) 9 (34.6%)
7 37 (72.5%) 17 (65.4%)
W s > 0.900
7 43 (84.3%) 22 (84.6%)
H 8 (15.7%) 4 (15.4%)
BMI 22.4(20.3, 24.3) 22.0 (21.1, 24.9) 0.788
FVC% 78.3 (59.5, 92.7) 89.0 (68.7, 104.6) 0.079
DLCO% 50.9 (40.2, 67.9) 61.9 (48.3, 76.6) 0.115
KL-6 (U/ml) 996.4 (601.5, 1,836.0) 1227.5 (684.5, 1700.5) 0.570
ILD 37 0.332
NSIP 32 (62.7%) 12 (46.2%)
OP + NSIP 4 (7.8%) 2 (7.7%)
uIP 15 (29.4%) 12 (46.2%)

3.2. EEBRLHEERER

PIALIELRL O AR R (PUIRSY « W 8T A B S U Tk L AP 06 BRI i) 22 5 T o
275 3L (8 P > 0.05) (W7 2).

Table 2. Comparison of major HRCT features
F 2 BRLEBEEEER

ZE 3k PPF #i(n =51) PPF #4i(n = 26) P&
PR 5 10.0 (7.5, 13.5) 8.5(7.0,10.8) 0.130
I 5 it 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.957
AR SREY K 0.217
0 40 (78.4%) 17 (65.4%)
1 11 (21.6%) 9 (34.6%)
LR YEANAE G R Bt 4 5.0 (4.0, 5.0) 4.0 (3.0,5.0) 0.300
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33 REXBTELR
PR IRE AR AR B (MR M 94 5E) 2 R o gi it 8 XL (3 P > 0.05) (4 3).

Table 3. Comparison of minor HRCT features
3 REFBZEEEER

ZE 3k PPF 4 (n =51) PPF 4(n = 26) P&
6 fis AR 0.710
0 45 (88.2%) 24 (92.3%)
1 6 (11.8%) 2 (7.7%)
R T RS 0.785
0 33 (64.7%) 16 (61.5%)
1 18 (35.3%) 10 (38.5%)

3.4. Logistic [EY3% ROC 4r#f

#E—L R A Logistic [5119 5 ROC #hZk 73 BT PPAl HE LR A 5 5 PPF (ARG S I RE (W32 4. K] 1),
BN R SHER, (UERS PPF ML, T84 HRCT BB R BRS040, HAlRE IER. £
I rh, AR E IS LR 4R AH ¢ B R 8, P ERIE R Y R A R, BB AUC H
0.759 #& 1= & 0.819. fEM A 2 Fefih bk — DN UIP B AT 1T 5 , 6% (OR = 1.149, 95%Cl: 1.069~1.235,
P < 0.001) 4R 4E4b AT 2% 2 K Ml (OR = 0.405, 95% Cl: 0.221~0.744, P = 0.004){/} 5 PPF f#1E 4t it 2456
B UIP B S PPR BRI (H AR IA B G157 2 % 7K~F-(OR = 3.432, 95% CI: 0.987~11.936, P = 0.052),
R 3 [ AUC 5 0.833. ROC Mo, BRa BBy ) 5e J A0 T 4R i R s . s (15 2(a)

Table 4. Logistic regression analysis and discriminative performance evaluation of baseline variables for predicting PPF
Fz 4. BT EX PPF &4/ Logistic [EY3 5347 & F B GE F11FE

vagi! BERR OR & 95%Cl P& AUC
K2 Logistic [ i 1.102 1.047~1.171 <0.001 0.759
AR5 0.922 0.813~1.040 0.194 0.606
1 53 i 1.049 0.913~1.202 0.478 0.503
RS REY 1.925 0.666~5.525 0.221 0.565
AR T i 2 0.785 0.522~1.177 0.239 0.567
Z & Logistic [7]1 R 1. 4R 1.102 1.047~1.171 <0.001 0.759
TR 2. 4FRE 1.143 1.074~1.237 <0.001 0.819
AR T i 2 0.476 0.257~0.810 0.010
AR 3, AFRE 1.149 1.069~1.235 <0.001 0.833
AR T i 2 0.405 0.221~0.744 0.004 '
UIP A58 3.432 0.987~11.936 0.052

VE: R 1 ONAERS R R, IR 2 g NEERSRNLTSEAb AR O BRIl B, AR 3 AR 2 FERH B HE— 40N UIP
HRGEATRIE. JE UIP R S B4, 45 NSIP J2 OP + NSIP E &=,

DOI: 10.12677/acm.2026.1682797 297 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1682797

T %

1.0

0.8

| 7
0.6 | | e
7
.
0.4 P
rd
rd
///

R
=1
\
\
\
\

02 | -
7
rd
u e — Bl R (AUC = 0.759)
R —— M2, 4R + LTELAEE BENH (AUC = 0.819)
4 - = Lo
0.0 T T T T
0.2 0.4 0.6 0.8 1.0
1- R

TE: B 1 AR BA R R AR, AUC N 0.759; R 2 AR IE S 4T 4EAb A >0 B S it Foli A, AUC v 0.819.

Figure 1. ROC curves of the age model and the combined model incorporating age and the number of lobes involved by
fibrosis-related abnormalities for predicting PPF
1 FRRB RERIK ST HENEX R R ERE TN PPF £ 4 8 ROC #hzk

H: (@) (b)A—H1 67 2 Bk ILD B, 3L HRCT (@) /R 43, £ 12 4 H JERE ViR FVCY%pred Hi 86.8% [
% 76.4%, HRCT (b)/niAEithE, 54 PPFAFE. (c). (d)N—B52 % &tk ILD B . 4k HRCT ()RILAHEL, £
12 A A G BE VB Il ThREAE X CR B, HRCT(d)> WL BA 23k JiE

Figure 2. Follow-up HRCT images of representative patients with ILD
B 2. /&M% ILD BEBEH HRCT Elf%
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Kl 2(0))s —BIFEERS ORI ILD &3, B Y5 HRCT B2 n] WAzt fg; (1 2(c). & 2(d))7s— A x4
B2 ILD /B, BTG HRCT Bt 2k of WH Bk R .
4. ¥1ig

AR IN, RIS PPF XU IR A e G PRAR DGR ., T B A B4k HRCT AR & 5 ge /A
. 7EATEFAINN 77 41 ILD B#FH, PPF AMFE & T9E PPF 4; HHZE T BoRTFw 5 PPF FHC,
A HRCT A2 545 RE A% TEAERIEAt RIDEE 2T 4EAb AR OC R i 40, B4 AUC | 0.759 #25
#0819, fE/nEE4 HRCT UG S nlEImIRK K R LRt — e MENE. 446 2022 F
ATS/ERS/JRS/ALAT 48575 & PPF %5 3LiH[4] [6], PPF IIRBGIEME TH & 245 H, R AHTE T 45 M
HRfFEN HRCT 843 J2 o AR BAE A, i Al Sl s Ak 4

TR AHOC S IR R, PP XU AT RS2 218 - R R 5950w 1 S 3L [R50 . Chiu 48 7E CTD-ILD BA%1
R, T8 IE . DLCO M B2 - Ak 3 B3y 5 Pl /5 AH O [ 7], Idham 45 2 H0 PR-ILD BAFIHF 5T 78 7
ANTF) LD WAL K S35 1 5 N 10 ik R IRAFAE S VR [8] o ASHIF T BRAERE Ab, AR FELRIGIR & HRCT 4%
BR RN R ZE R, SRR AN A PR L DR R B A R st SR A B o, B — R AR b A LA PP
X4 )R .

BEAEAE 705 HRCT F A B AT A7 1E 22 57, (ELSAR SRR TR B2 R I AR F R b« 300 B 90 i UIP
BB — AR R S R BAE T TE W3 CEk, 1 B A 4E TS B 7E R IR IR IR R & 5 7R T ek 2 B
[9] Shao ZE42 H 1) HTM TE534 R BEEG 2 AR S R SEFR bR, (EAEE TR G A B A A T 1 55 [10]
RIS A T B SR HRCT S5 B IR A2 45 W 1 5 Bt , (EL A —FE R BT 40 AN & LAY 52 B PPF
R AL Z N, B HRCT Worske & CT fERCA IR AR & 5 v 3R AL sE Fae Il UG5 B . BRAE T
Fi 7N, HRCT PF4rBA DLCO. mMRC A8 & (A VERE L T s — AR PR bR [11], TR >) QCT 7Rk
SEAFYEAL G RS ILD Y6 Bl S B R AR OG, FERTTEALSE CT VAl 2 AN BEF IS B [12] . AN AR 7t 25 R
ZE AT AE SR . 2 RUE X R EATTER O, BHILFE 102 HRCT IIAME 3 BARILE SRR AL &
A R EE R

MALH FF, A4z RIGEEGEB ERE B B 6 . TEAERI UIP B, 185 5 KA
PP SCREY Tk BTN A AR, (R 22 I B R Y R S A M A s T A 4R S LR R R B
LB AR B AT D Re it & 320 . BEAR W FE 78 SCRP AR Al Y0 Bl OB 2 B X R A B s B T 2 3
T 4hiH DLCO. SR8 SR S5 R 3R 45 A R RE[13] o IR, AT 50 R FH (0 41 4 AL AH 56 R Rt 25 B A T 4k
BRSNS EE IR RIE RAE, R EL TAREM AmE R, mIESATE CT.

AT, YR AR Bt e B R R A R IR 3, (BAERIE AR5 o ARG, AIRE
WUOR A BN G N . 7EE— AR IE UIP #50G, 0 R 2 AR O 3R Bt B 8 11 2 G BRATI SR A AE
1M UIP A & KB BIG i 2: BEKF, $oR R S8 AR IE ILD 28 A 5 A SRR R e . R
BT, SEARAR BSR4 F AT e 52 B4R 8 A 15 5 D 3R T ke . 2 R4 AUC 4R 5
A RE R HRCT Ju S B 5 FB M EAMER, dEHpdve tEmE. FEEE, %EE ORHT M5
T e —3, "R SRR K B AR, BRI ARG EE AT B I TR

PPF [1zh# Jm V2 B AR A4k HRCT M EIL S 1 okt . BEAERF AR B, A RARME B8 FVC HL
IEAEAEZE 5, Koh S5 TR FES 2] QCT WAL/ R, LR 4E T f e ILD Y 3042840 5 Dy Re T~ b
FMIRJEAHR[14]. Ik, HIRFELE HRCT (U W@ i (8] S aE MR A, w I -FHI46 U 3 2 B B v 5
W e, EAREBAEIR, IiThae &P IR MM M 256 Pl .

AW R AE T 388 HRCT RIGAIN 2 4E XS VP4l , AN B S o X TRk E 2, AP
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LG E R AL, VTG Vs PHlgE XK #— HRCT iEG AR Re A B, T a1 (5 ) £F
ARG VAL AT AR IR 2 2P i 75 B o AW FUSCRRIS HRCT 1R R HME EoRIE, IR &I 6edein
B FH T XSS 40

A FRAAE—E /MR B, o BB T B EA E ] fe 3 BUR AL IS A AR A TR
5E, BIEAR S FA AR R M. Lk, INEE A UIP. NSIP & OP/NSIP EEH5, ILD 7 FtEn]fE
26 0 AVRE S e OGIE, PRI R AMENE . FRIK, HRCT #8432 BRI K ik ¥ 2 | vEAh, mResZ
P EEHE TG BRI . AR 4EAH D¢ Bt 201 OR E 77 M 5 IRIRFUHA —E, ArEe5 /0
FEA ., FRARIBB AT E G, AR ARTIEM. toh, AR Z SMIE, BE Ui [a] &G
JTZ IR AT RERE R SE R, R SERFEA. 2 Ot seit— DI .

5. &

Zi b, FEARBE R E T Oy ANBEAR R F M ILD AFIH, FAANFELE HRCT S48 &% PPF (1)
TR IA R, FRIRERAS HRCT AN ELAE i S7 340 Wi o 2h 245 i3k g RS 1k 4is « 4F W 5 PPF R AEAFIESL i
KRB, TEARREEEAE BN 2R 4EA0AH O¢ R Rl 5 58 AUC 7E8UE B FTdm, (Hl Tz & OR (A7
A5 IER A —E, B AAAEREAREA R A2 BV )RR, 1248 RN AR R R
B, MASREIE LA R e RO ST TR s . AR R EERAUE T AR BN, RRE B
ZHA ILD AH#E. PPF XU VPG 75 55 45 G IR RAEIR - il T B 22 b 15 5218 R A R AT 2545 F T

B O

TR 2 DR AR R 5 R R B UM R R IMAE AR LS A rh s 7 M SCRF 5 3, 2 5
AT T GORHE B ME U5 AR AR R 55 N S AR HY 0 T ik -

SE
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