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Abstract

Objective: To investigate the prognostic value of the C-reactive protein to high-density lipoprotein
ratio (CRP/HDL) in patients with fibrotic interstitial lung disease (F-ILD). Methods: A retrospective
analysis was conducted on the clinical data of 141 patients with F-ILD. Baseline demographic char-
acteristics, lipid profiles, CRP levels, pulmonary function parameters (FVC%pred, DLCO%pred), and
HRCT fibrosis visual scores were collected. Receiver operating characteristic (ROC) curves were em-
ployed to evaluate the predictive performance of each indicator, and the DeLong test was used to com-
pare differences in the area under the curve (AUC). Patients were stratified into high and low CRP/HDL
groups based on the optimal cut-off value. Survival curves were generated using the Kaplan-Meier
method and compared via the Log-rank test. Stepwise adjusted Cox proportional hazards regression
models were utilized to assess the independent association between CRP/HDL and prognosis. Results:
ROC curve analysis revealed that the AUC of CRP/HDL for predicting adverse outcomes was 0.678,
which was significantly superior to CRP alone (AUC: 0.604, P = 0.002) and higher than that of FVC%pred
(AUC: 0.647). Kaplan-Meier survival analysis demonstrated that the cumulative survival rate in the
high CRP/HDL group was significantly lower than that in the low CRP/HDL group (Log-rank P <0.0001).
In the multivariate Cox model adjusted for age and FVC%pred, elevated CRP/HDL was identified as
an independent risk factor for adverse prognosis (HR = 1.18, 95% CI: 1.03~1.39, P = 0.029); however,
its significance decreased after further inclusion of HRCT scores (P = 0.108). Conclusion: The CRP/HDL
ratio serves as a simple and effective predictor of adverse prognosis in patients with F-ILD. Although
its predictive performance overlaps to some extent with HRCT scores, as a non-invasive and readily
accessible biomarker, CRP/HDL holds significant clinical value for early risk stratification in F-ILD
patients.
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8] 5 P At (Interstitial Lung Diseases, 1LD) & —2H H & Fb Ji DR 5 B0 68 B4y 28 i A/ sl 4 44 1) 7 o 14
P BEAEBIRBERE, LRI W, RN AR R BT (F-1LD) [1]. F-ILD 3
WP IR e by B A T TR ™ 2 L AR T BRI ST B R 24U F-ILD 1 5 AR T 50% [2].

B IR RS AE 2T Ak (1) & 25 A i i v i BB L2 BB [3]-[5]. AEALEE 6814 42 TG I 57 Y B4R
NSRS 22 R 5T (MESA) R, 8 KT L3 = 2 B i 2 1 (HDL)-C A IR B 1 A1 50 1
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BEAh, IMARRES F-ILD B TG Z K R AR MRS DL, AT S IR CRP/HDL Ll
i f7KFAE F-ILD 83 B U e .

2. #RERE
2.1 —f&&FEH

AW 2018 4F 6 H 2 2024 4F 6 H WA &5 K5 I & 2= Bk 5 1 BE 2R 2 R HSGR 02 1) F-
ILD &3 141 . WEETF A NIEFRAENT F-ILD [8], ANAT432K ILD (uILD) 32 5, 457595 10 5, BRiEtEml
PRl MR 28 6 51, A4t PRt et 28 2 . TRV, TEARF T, BE N IFIENKSE
FAAZW, Wi T HRCT b RR AL 4EARRAE DL S e ik e R R UEHE o IPF SR %% NSIP (idio-
pathic NSIP, iNSIP), £ Witr#EIRHE 2013 4= ATS/ERS 55T NP [E PR R4 28505 (05 7 75 B [ 2022 4
IPF FHEAT PRI A 454k ATSIERSIIRS/ALAT I PR SE B Fa Fabr#E[8] [9]:  £F 4 Ak [A] J5 14 it s (Fibrosing In-
terstitial Lung Diseases, F-ILD)f#)5E XHR#E 2023 4 PPF 4 AL B 26T F-ILD f5E X[1]. AW
CLIE T T 5 K B 8 2 e AE T 2R 53 2 A% AE(QYFYWZLL30970) . AN brifk: 1) TIRBemtis IFHis W
AT YA TR R B R s 2) NALRS S8 i HRCT, 76 [ —1i2 97 R A W 5e B Th g S5 sh ik i <,
KRG A A . HERRARE: 1) IRRVERIR 43 2) NI A7EAE ™ 5 St 2R 1] 5 1k il Sk Jin 2 5%
2 W5 23 240 205 A S ) R PR G 0 BB 3 s 3) BRAM N SRR IR i s 4) & R iR sl it
AAFH <3 HitEE .

2.2. BiRWIER

1) EEARTUEL: IWFANMFTE TS R M. R E % (Body Mass Index, BMI). R 52
AL L R PR S SR

2) SLEGEAG A MAHMREIEE, Hh=Fe. TR0, KEERED. S%EEES. C RMNEH. CKR
NEE AR ERREE . WS AR e AL BHEE A B Pa02. DL R AL S IRIE TyG =Ln[TG
(mg/dl) x FPG (mg/dl)/2] [10]3+ 5 H ) TyG $8%5.

3) NlThEREAI: hEE[E Jaeger FhThEEACM RIGIIRESE R, AT IS & 5 BHE M H o b
(FVC%pred). — L BR R EICR: |5 TR 15 1 7 49 EL(DLCOY%pred) . 1 4) £ 5 [R] ™ 5 I R Xk T 32 5¢ )ik DLCO
R, 2% RS R R RAE FAERAHLER 5, R, FRATTHF DLCO% pred #E4T 702 >60%. 40%~59%. <40%
PAE KA BT 04 1. 2. 3 4MH.

4)HRCT #BEVESr: W4E ILD g E HRCT 5218,  FH A SEAGRHE M AT ) Fr, 22 P A [ U DAy
SE R ZEIT 5%EU B R AR = AR SN, B AR AR RN IR AT MO P4, BT HRCT A5
TEA3 [ I ok £ 35 e PR R Rl 38 . ACHIT 9T 2% Sumikawa Z5[11 VR4 J70, RS0 e S M i Jik Kk~
PR 73 A 6 A DXCI(REM 20 By iy TR IX), RIS AR AEREAN Il X o B EL 6 HRCT R 83 52
WA 521N R R 184 JEE RN A PR SO SRR BE VR, ¥ 6 AN X AR 44 52 SRR BE BT 3 (A5 2R A it Y
YLz RN E
2.3. GHERE

AW FEIIEAE AT R AR TE R ARYE BE VTR 2 5 R A R TS S B A H S o F
R . SRR A Shapiro-Wilk F 3G HE T IESMERLS . FF& IESO AR RE R £ FrifEZ(X+s)
Foor, WA HCBER FIMSIFE A t RS0 E Z2 000 JEIEZS 2040 178 & DA A 20 (9 3 7 3R] BE) [M(P25,
P75)1%~, WEZHIAI EL R H] Mann-Whitney U K556 150581 LGS K 140 2 (W) o, 4LIA) LR
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TR o BSOS R ERRIE(ROC) B 26 ¥4 CRP. HDL. CRP/HDL J FVC %} F-ILD 3R K s i)
TRINZCRE, IR L E455(Youden index)#fiE CRP/HDL () # AL (Cut-off value). % DelLong ¥
5o LU A R F b [A] 26 F I AR (AUC) I 22 57 o i T IR BUNTE K B & 7 s LU SR E A, RH
Kaplan-Meier %24 A 17 M2k, 4117) 25 5K F Log-rank K56 . T i R 22 20 % F Cox B XU [3] 1
B S I I R R0 AT IR 0 E R DR 3R, B S R FHIZ R N A 2 22 DR 32, 43 il 1 FV C%pred
PAJ HRCT 4L B VP4, LAVEAG CRP/HDL & &5 A TS R T B et A i3 Ui 56, P <
0.05 INAZEFEA G FE L

3. /R
3.1 —REN O

AWFFILGIN F-ILD B35 141 ], FEVI% 2024 £ 6 A 1 H, B AR 17 N H, AR B 5 A
A2 15 R AEAS R BUG 6k B o AW (4L, n=176; ZfF4ln=65). RAERNRTGEHEFNEE
B35 ILD AHRAE B 48 441, PPFLL f51l, Jififedd 145, ZE1-5 . PRALEEAEFER. YEnl. BMIL s,
& IR IR TT T 02 R TG L (3 P> 0.05). [RINy, R0 LT o m e e A, R
BA G5 L GAP WP A% = 4 vs. TEHEAF4H GAP 4% =3, P=0.009). MZHEH
FHEG, A4 LDL. CRP. CRP/HDL. HRCT AL Aot o153 K351 T o F 4, FVC%. DLCO%
KPENETEFHMU, ZRERIT#E (P <0.05). B4l PaO2. TC. TG, HDL. apoA. apoB. FFA.
FBG. TyG Z[a]AR W23 % 7 (P > 0.05) (W% 1).

Table 1. Comparison of baseline characteristics of patients
1. BEELIFEMLLER

B3 ToF 4 (n = 76) F44H (n = 65) P1E
BMI 25.29+3.30 24.98 + 3.68 0.607
FI(R) 66.49 (8.92) 68.11 (8.01) 0.262
goq s 32 (42.1) 29 (44.6) 0.897
P51
Sk 44 (57.9) 36 (55.4)

GAP 184y 3.00 [2.00, 4.00] 4.00 [2.00, 5.00] 0.001
Jies = i 10 (13.2) 12 (18.5) 0.527
Ryl 18 (23.7) 13 (20.0) 0.747
5 I 16 (21.1) 18 (27.7) 0.471
W PRI 12 (15.8) 8 (12.3) 0.727

A 20 (36.4) 23 (41.1) 0.529
W A e 6 (10.9) 9 (16.1)
A 29 (52.7) 24 (42.9)
o IPF 27 (35.5) 22 (33.8) 0.386
Ik IPF 49 (44.5) 43 (66.1)
TC (mmol/L) 4.51[3.86,5.32] 4.36 [3.80, 4.97] 0.503
TG (mmol/L) 1.35[0.93, 1.96] 1.62 [1.19, 2.04] 0.112
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LDL (mmol/L) 2.36 [2.06, 3.06] 2.75[2.32, 3.34] 0.009
HDL (mmol/L) 1.27 £0.32 1.19+0.35 0.129
apoA (mmol/L) 1.15 [1.06, 1.32] 1.22 [1.05, 1.39] 0.238
apoB (mmol/L) 0.92 +0.23 0.91 +0.27 0.914
FFA (mmol/L) 0.49 +0.20 0.47 £0.19 0.506
CRP (mg/L) 1.44[0.83, 2.82] 2.54[1.02, 4.46] 0.034
FBG (mmol/L) 5.06 [4.49, 5.94] 4.91 [4.39, 5.53] 0.363
TyG 8.67 £0.58 8.77 £0.49 0.309
CRP/HDL 1.14 [0.61, 2.07] 2.23[1.23, 3.86] <0.001
FVC% prep 90.29 +17.37 81.06 + 22.14 0.006
DLCO% prep 0.022

>60% 44 (57.9) 23 (35.4)

>40%, H.<60% 23(30.3) 24 (36.9)

<40% 8 (10.5) 13 (20.0)

¥R 1(1.3) 5(7.7)
HRCT £ 4L A58 VP45 18.30 [11.60, 24.55] 30.00 [18.00, 38.00] <0.001
P4 259 45 (59.2) 44 (67.7) 0.387
W 7 s 16 (21.1) 13 (20.0) 1.000
3.2. ROC Hh%%

MH ROC HiZeiPAli % 4a45x F-ILD SEA RS KM E. 458 5R(E 1), CRP/HDL ELiE )
AUC 4 0.678, =T #—1Ekx CRP (AUC: 0.604). HDL (AUC: 0.568) L ) filiThfitHa#r FVC (AUC: 0.647).
DeLong fr3645 R fikn, CRP/HDL LA AUC 3% & T #i4l CRP 5 4%(P = 0.002); [FIf, 55— HDL
FHEL, CRP/HDL RILH T 5 s i il geia sy, LB % R e UuTREAR = N RIS B M Mgt 8 (P
=0.057). HRHE LB HEHi 2 CRP/HDL FIF AW 1.255, %4 hnfE Mg 5 555 5 1 5 T R DL H 4%
LFI)PAT, $RORHAE F-ILD B RS TR0 A BAT B IR PR LY 7. AR4E ROC il 2 s 1) i AL 4Bk b
&, # 141 ] F-ILD H:3#% N7 CRP/HDL 4l (High Risk) 51 CRP/HDL 4 (Low Risk). Kaplan-Meier 4=
1R SR (18] 2), LRI A7 48 2 25 5 (Log-rank P < 0.0001). & XU 2 5 3 1) B AR A A7 R Bt I ]
HERSIGE N F%, e 7 AR A7 I TR) B TR A . X — 45 S E W HbAIE B T %64k CRP/HDL /KP4 F-ILD
B KIS BA SR T 53 2 RE

3.3. A& coX maA%#r

DA F-ILD B&E RAEARFUGFMERGRZE, B EREEHNRRIE cox HIHSHTE KM, LDL
(HR =1.39, 95% CI: 1.07~1.81, P = 0.014). HDL (HR = 0.35, 95% CI: 0.15~0.80, P = 0.013). CRP/HDL (HR
=1.06, 95% CI: 1.03~1.08, P < 0.001). CRP (HR = 1.14, 95% CI: 1.07~1.22, P < 0.001). FVC% (HR = 0.98,
95% CI:0.97~0.99, P <0.001). DLCO% (¥ . F ). HRCT £F4E{L A 36343 (HR = 1.05, 95% Cl: 1.03~1.07,
P <0.001)5 F-ILD #& KA RFUGHCIH BRI 2R L (A% 2).
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Figure 1. Receiver Operating Characteristic curve
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Figure 2. Kaplan-Meier survival curve
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Table 2. Univariate Cox regression analysis results
5z 2. BFEZE Cox EVARHLEER

A5 B HR (95% CI) PfH
S 1.03 (1.00~1.06) 0.067
T (5) 0.76 (0.46~1.23) 0.262
BMI 0.99 (0.92~1.06) 0.770
WA S A vs G 2 1.35 (0.62~2.93) 0.443
W 52 AN vs BILAE 0.72 (0.40~1.27) 0.257
il = 1.08 (0.58~2.03) 0.801
RNy 1.05 (0.57~1.93) 0.880
e 1ML 1.54 (0.90~2.66) 0.118
B SR I 1.18 (0.56~2.49) 0.655
LAY 25 1.55 (0.92~2.60) 0.101
B R R 1.27 (0.69~2.34) 0.435
TC (mmol/L) 0.96 (0.75~1.23) 0.754
TG (mmol/L) 1.23 (0.93~1.63) 0.141
TyG 1.50 (0.93~2.44) 0.099
LDL (mmol/L) 1.39 (1.07~1.81) 0.014
HDL (mmol/L) 0.35 (0.15~0.80) 0.013
CRP/HDL 1.06 (1.03~1.08) <0.001
apoA (mmol/L) 1.38 (0.59~3.24) 0.455
apoB (mmol/L) 1.13 (0.42~3.09) 0.807
FFA (mmol/L) 0.33 (0.09~1.25) 0.103
FBG (mmol/L) 0.97 (0.79~1.19) 0.736
CRP (mg/L) 1.14 (1.07~1.22) <0.001
FVC% 0.98 (0.97~0.99) <0.001
DLCO% (EA>60 fyZ: 1)
>40%, H.<60% 1.80 (1.01~3.20) 0.045
<40% 2.43 (1.22~4.82) 0.011
P 3.38 (1.28~8.92) 0.014
HRCT £F AL A3 P53 1.05 (1.03~1.07) <0.001
P4k 254 1.55 (0.92~2.60) 0.101
W R R 1.27 (0.69~2.34) 0.435
DOI: 10.12677/acm.2026.1641417 1780 I R = 27k g


https://doi.org/10.12677/acm.2026.1641417

P, TR

3.4. ZEE COX EASH

Nt 56 CRP/HDL Xt F-1LD B3 s B ST TN, AW FERI T =845 B AR RS (6 3).
N2 R 28 A0 M R VAR B T B DR 3R 20T 4 SR IR AR MR ZR B 1 v« SRR AR N 22 AE, 5T
JEEVIMIG, NBREAT IR BT REFE AR AE N R e s ™ S5 1 L SRR AN 30T . RHFA
K GAP VPN Z R EBA, FEHEIHOYMFERE . MR &M Thaefebr(FVC%FI DLCOY%) M A I145
GV, HHHAREERNEERAN, TRETINZ BV B W n Rt . ok, R
Tl PR AR B AT VA 844 B T 9Pl CRP/HDL fEARNIGIRER =0 N fasE . #2857, 49N HRCT
YAV 2 DU RS R I RE R . T HAE AR, OB B & FAEUE N, PR
T 2R RS AR R, OB A . AR IEAERS I B HERE 2 (Model A)H, CRP/HDL /KF-TF
S ARG &ML HR = 1.20, 95% CI: 1.05~1.41, P = 0.019). fEHE— B IEMiTIRETRFR FVC%/a
(Model B), CRP/HDL [l fE /14 AR 145 3. 2 (HR = 1.18, 95% CI: 1.03~1.39, P = 0.029), #Z/nH A4
AL G AR BAR AR AN R I . SR, FEZNN HRCT 14 A58 P43 (1 45 T B B 78 (Model C)H,
CRP/HDL K2 44 Bl 59(P = 0.108), 1fi HRCT 142 i Hi AR 3 ) 73 2% & (P < 0.001) .

Table 3. Multivariate Cox regression analysis results
5z 3. %FEZFE Cox EVARHLEER

At HRM 83;%.) P1A HFIzVI é%iﬁu) P 1A HFIQVI (%(15%20(:0 P 1A
CRP/HDL 1.20 (1.05~1.41) 0019  1.18(1.03~1.39) 0.029  1.14(1.01~1.36) 0.108
(D) 1.01 (0.97~1.06) 0514  1.02(0.97~1.06) 0.454  0.06 (0.01~0.56) 0.777
FVC (%) 0.98 (0.96~1.00) 0.016  0.99 (0.93~1.04) 0.188
HRCT AF4EAb M 5E 153 0.99 (0.96~1.02)  0.000
4. g

WKL, SHHA4A L, S4B CRP/HDL. CRP. LDL H4 CH 405 &, HDL /K-F 5
ko [FIR, SEARALREDH T 22 M Th BEIR 25 A O E K - 4R (L2 . 7F Barochia %5 A\ [12] 50l ff)— A 78
o, BEFTN GRS R B R & T 59 1 IPF & 1)/ HDL ki (S-HDLP)/K . 455 EIR, & S-
HDLP 7K1-5 IPF &5 AR AU T B S 48 R AR ZAH DS (FE RS IE R L V29T - BMI I GAP #5415, S-HDLP
RGN 1 pmol-L Y WIELAEEEH 0.9; P < 0.05), X —/RKILSCRF 1 IR ARG 2 (A AT Be s IPF 2835 1l (AR
Ui, ST ERA —E N —EE.

AR FE AR REL T i I R A5 1 10 J03 14 il e s 1)t Je b R FE I OB E T . BRIR R A1 I Vs B & Fh
YA 2 R R B REFIBEAR, RGOSR BINNE, B4R R AR PRI EEAE M . A, BUREA A-
| EEAPRABUEMAER[13], R TR R AF 44 [14] [15]. PR BE - {245 AR 57 06 40 i Py it g
R, #d SRR TNF-a. TGF-A1. IL-1. 1L-6 55 2 Pl f R 13 IA[16], 5 S0 HE 2 5 FI 2 4L
IEAh,  IX SO i R 3 T 5 5 SR R R AR RS 5 A5 2 [5] [17] [18]. [EIBSIEA R 7T SR RGPk,
i K S ST 2T 4 A RN P 2T i A £ PR B 0 5 (AT ) 200 Rl 2T 44 40 i 0 25 2 I 2 1 32 4 (LDLR)
[ IA S PR, N A LDLR MRIEM T & . RN, S ik i) LDL K- Th s . A shsad i
—UESE, LDL o] SAIME TR TGF-A1 7/=4E, 1 LDLR BN AT S BURAT 4E4H R f 2R ET-1 1)5R
K[19], X AHFEE T AR ST LDL FH S TR AN R AR CHLE] .
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TERNG I FEAREY, CRP CIESL W] LB S TGF-g/Smad {55 3 (i 2k O A I £ 44k
[20]-[22]. —TPFEA T /RBENIL AT B, G CRP KTt ma 8 in NBE R IPF [ XK [6]. AT,
T E A ERAT GWAS ¥ it B /REENLAL B e 7r CRP 5 ILD Al IPF 2 fiAHE[23].
Hachisu %£[24] %31 CRP. FLEZi M A TC & IPF SV N 8 B 7E R B AR08 . PEAIAT BMI S B st T %
TN ¥ CRP B2 2 R IENLARIZ LR AR ILD BEIET- MR K [24]. AWFAHIR, CRP XA
18 3K M5 AR PRLE F-ILD XU EAL h B B . % FEF) CRP 5 HDL 73 T R 54t
RSO ALERE, B CELEETahE CRPIHDL 2\ F-ILD B I HE 2 RS PG 14 2

[FI, AW R —E RRME . AR RS, AR B, HE A
A A PR, FTRESC LS RAOHE M. RAEHHT 7180 Cox &R IE, (EA A REAFAE RGN [V 78 B (U 2
YIEIT IS . RRATI T PR Z Fhuts s KBEA I RTREVERE TSR A 78 45 AT HE— DI . eAh, ok
5T AT LAGVE CRP/HDL BB AR 2 15 R FIVA TT R o

B HA
AT IS B ORE  E R AR B S s AR HE (5 . QYFYWZLL30970).
Sk
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