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Abstract

Objective: To explore the clinical characteristics and influencing factors of rheumatoid arthritis (RA)
combined with interstitial lung disease (ILD). Methods: The clinical data of 213 RA patients diag-
nosed in Heze Municipal Hospital between January 2020 and December 2024 were retrospectively
analyzed. Based on the results of high-resolution CT (HRCT) of the chest, the patients were divided
into the RA-only group (112 cases) and the RA-ILD group (101 cases). The baseline data and labor-
atory indexes of the two groups were collected to compare the indexes’ differences, and variables
with significant differences were included in the multifactorial Logistic regression model to analyze
the independent influencing factors of RA-ILD. Results: 1. Age, history of leflunomide medication,
RF, anti-CCP antibody titer, complement C3, complement C4, immunoglobulin A, IL-2, IL-4, IL-10, IL-
17A, and tumor necrosis factor-a were compared between the RA-only group and the RA-ILD group,
and the differences were statistically significant (P < 0.05), with the history of leflunomide medica-
tion being a RA-ILD risk factor, decreased complement C3 and complement C4 were risk factors for
RA-ILD, and elevated other indexes were risk factors for RA-ILD. 2. Age, anti-CCP antibody, immu-
noglobulin A, and IL-2 were independent risk factors for secondary ILD in RA patients. Conclusion:
Age, history of leflunomide administration, RF, anti-CCP antibody titer, complement C3, comple-
ment C4, immunoglobulin A, IL-2, IL-4, IL-10, IL-17A, and tumor necrosis factor-a were associated
with the development of RA-ILD; age, anti-CCP antibody, immunoglobulin A, and IL-2 were inde-
pendent risk factors for secondary ILD in RA patients.
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1. 5|15

AR KT % (Rheumatoid Arthritis, RA)& — M LAEME RGUME R IEARFER) B & Sy, FEHR
JRAT, SBOCTHRIN. WK, Bk, MEELEG A EM]. RA AMGEILT, B R AZMEEE R
45, Hrh DUz RIC NS . [8)J5 14 T %9 (Interstitial Lung Disease, ILD) 2 PP 5 45 ¢ DL A B ™ 1)
FFRIE[2]. /RE RA-ILD BBV HLE] AR 58 4 B B, AR is TR 5 8e 5 5t B RE. &
P R G0 U 2 B 55 22 B R B S A O3] ILD @ H 2 TR R RS, RA-ILD B 1)
TET-ZE RA BF AL 2 REIE &I [4]. MRE > RA-ILD B#H REATAER, RE 10%E#H A7
57 JTTE PR R . AR R R[S ] A FUREER [ 213 BTSSR B KRR RA A3 Bt 2 (1) 491 %
EE, BEBRDT RA-ILD I PREE SO R 2, DASEILGT RA-ILD F- 0997t AT o
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2. MEE5FE
2.1. fizIIHR

N 2020 £F 1 H~2024 £ 12 AMHREIZEFRFET LR BERIZ T RA Tl 213 6. AbRHE: (1) FH
2010 £ ACR/EULAR R T 4RI Wik R40[6]; (2) MR 2022 £ F Rl 2 (ATS)BEA M
P 2 25 (BERS) 35 2 R 24 43 W VR AT AT VERB 4T AL A HE 4R e [ 7], [RIET 2 HR (2018 A [ 45 47 4L 4L A1
S A R LR 2 Wi 5 AR [8], ILD HE7E HRCT HMAUREE, (3) BHEER > 18 % (4) kK
TORLEEE . HEBRbRAE: (1) FEIMAS AN . WRAVELTARIE . LR (2) GFHFEALO. il
s BEDIREA R (3) MEHARMMEZ R R 2PV . RIS (4) G IFMRR
B (5) WP TR EAT 2

2.2. HARF*E

2.2.1. fRGIFHRIRE

KERFE N AR B HER NN A DT T, H LR ISR 2R B AR s HRCT 4G 2 45 7 y 54l RA
41112 Bl). RA-ILD ZH(101 ), US8E DL R i

() — Bk VR SRR AR RO s L R MRS T 24 5 O B BTIGER T 24 5 L SR AUR R 24 82

(2) SEIERAE: a) AIEFIElR: B EF(Rheumatoid Factor, RF). FEBEREH G. HEEREA
A BIEFRE A M. FiAREBRIL(Cyclic Citrullinated Peptide, CCP)FifA. #MA C3. #MA C4. Filkitk
(Antinuclear Antibody, ANA); b) #M:Fe#HR: MYT(Erythrocyte Sedimentation Rate, ESR). [141%-2 (Inter-
leukin-2, IL-2). F/%-4 (IL-4). HMN%E-6 (IL-6). AN FE-10 IL-10). AN EK-17A (L-17A). C KIEH
(C-reactive Protein, CRP). FJRIRSEIR T a.

2.22. GiitEFEAk

AR FEHE BT R SPSS27.0 A, THEUHE R IM R L (%) KR, 4R 22 ilid R TR Pl . Xt
FirE TR, SEIRA G IES A0 oy 2550, REBOIREAR t 1056, 45 R UIIME + brfEZE(y £5)8R;
FAFFEIEB AT ZATE, MRS ERMGLR, 458 LR B YA 8a e M (P25, P75)%
N2 PAE/NT 0.05 B, RIFZE S BB G EE PR, KBiX s A B2 2 R AR EI N £ A K Logistic
[, A3 HT RA-ILD RSS20 PR 25 .
3. &8
3.1. BE—RARELE

P B TEAERS  SRECKEF 25 B A it 222 (P <0.05), KA ER LS L (P> 0.05).
3 1,
3.2. BETIWRIRIRELE

PZH A RF. 4 CCP Hifk. #MA C3. AMAE C4. HERREE AL IL-2. IL-4. IL-10. IL-17A. Jif

FIRIER T o LA it 28 (P < 0.05), #MA C3. M C4 K RA-ILD (kR 2, HAbsirt
A& RA-ILD [N &R EAfRRZER LR HEE (P> 0.05). W% 2.

3.3. ZEAE Logistic @39

WA ERATIRAE: 2W: RA-ILD=1, RA=0; RHEKFFHZSE: & =1, § =0; HTE: RH
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AT G

JRUGME . K2R EL B 2 57 A Gi it 2R B (P < 0.05)[FRFRAIANZ K& Logistic [FIFHr, W& 3. H P <
0.05 ZHE Gt 5= L, Fi#k. Pt CCP Pk, HIZEKEH AL IL-2 /& RA-ILD AL a2

Table 1. Comparison of general information between the RA-ILD group and RA-only group

% 1.RA-ILD A 5845 RA H—RERIELER

RA-ILD ZH(101 \) RA 4112 N) 17/ 8 P1E
‘ % 48 (47.5%) 50 (44.6%) 0.178 0.673
) e 53 (52.5%) 62 (55.4%)
H 26 (25.7%) 20 (17.9%) 1.950 0.163
WA s
7 75 (74.3%) 92 (82.1%)
R 66.55+8.76 59.76+13.32 4.439 0
e 5(1, 10) 8(2,16) -1.856 0.063
FH G4 i 24 50 50 (49.5%) 70 (62.5%) 3.646 0.056
W R R 2 sk 57 (56.4%) 60 (53.6%) 0.176 0.675
KAEAKFHZ S 75 (74.3%) 67 (59.8%) 4.980 0.026
Table 2. Comparison of laboratory indicators between the RA-ILD group and the RA-only group
3 2. RA-ILD A5 844 RA AL RIEFRELE
RA-ILD 41(101 A) RA #H(112 N) 7/ 8 PfE
RF (IU/ml) 320.00 (107.10, 574.00) 94.60 (31.70, 328.00) -4.43 0
Pt CCP Fifk(U/m) 461.20 (203.55, 501.00) 333.00 (49.18, 501.00) —-2.412 0.016
ANA Btk 39 (38.6%) 30 (26.8%) 3.877 0.275
1:100 25 (24.8%) 31 (27.7%)
1:320 27 (26.7%) 34 (30.4%)
1:1000 10 (9.9%) 17 (15.2%)
#MAE €3 (g/L) 1.11+0.26 1.22+0.26 -3.106 0.002
HMAE C4 (g/L) 0.22 (0.14, 0.28) 0.26 (0.20, 0.33) -3.26 0.001
FERREA G (g/L) 13.89 (10.49, 16.91) 14.10 (10.60, 16.75) -0.294 0.769
TPEERE A A (g/L) 3.36 (2.58, 4.47) 2.85 (1.94, 3.62) -3.742 0
BEFRE A M (g/L) 1.35(0.92, 1.94) 1.2 (0.88, 1.55) -1.641 0.101
ESR (mm/h) 51.00 (31.00, 75.50) 44.00 (23.50, 74.00) -0.827 0.408
CRP (mg/L) 27.40 (9.90, 56.70) 23.15 (7.23, 57.88) -1.065 0.287
IL-2 (pg/ml) 3.05 (1.50, 6.55) 1.38 (1.00, 2.02) —5.947 0
IL-4 (pg/ml) 3.68 (1.85,7.37) 1.92 (1.25,2.72) —5.145 0
IL-6 (pg/ml) 16.87 (8.81, 38.13) 17.95 (6.60, 59.47) -0.086 0.932
IL-10 (pg/ml) 7.98 (5.58, 19.71) 6.07 (3.99, 9.78) -3.088 0.002
IL-17A (pg/ml) 3.63 (2.31, 6.52) 2.50 (1.71, 3.56) -3.812 0
iR SR E R T @ (pg/ml) 3.40 (1.92, 6.86) 1.87 (1.42,2.93) 4.663 0
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Table 3. Multifactorial Logistic regression analysis of RA-ILD and RA-only groups
F 3. RA-ILD A5 845 RA HZFE & Logistic EY35M47

K& B SE Wald X2 {8 P1E OR (95% CI)
e 0.059 0.017 12.08 0.001 1.061 (1.026, 1.097)
KH AR Z L 0.08 0.378 0.045 0.833 1.083 (0.516, 2.272)
Pt CCP Fifk 0.002 0.001 6.069 0.014 1.002 (1, 1.004)
RF 0 0 1.338 0.247 1(1, 1.001)
MA C3 -0.93 0.758 1.505 0.22 0.394 (0.089, 1.744)
ME C4 -2.517 1.929 1.702 0.192 0.081 (0.002, 3.541)
GIEIRE I A 0.417 0.138 9.112 0.003 1.518 (1.158, 1.99)
IL-2 0.173 0.079 4.817 0.028 1.189 (1.019, 1.388)
IL-4 0.009 0.019 0.23 0.632 1.009 (0.972, 1.048)
IL-10 —0.005 0.007 0.538 0.463 0.995 (0.98, 1.009)
IL-17A 0.112 0.063 3.151 0.076 1.118 (0.988, 1.265)
RIS FE IR F @ 0.009 0.01 0.796 0.372 1.009 (0.99, 1.028)
4. g

i 52 2 0e RA i WORHTAMRIL, MRS 2 T3 RA B SR F3nm EZ R E 2 —,
VR R B8 3F RIE R RA BONE AT AR, FRtE S8 RA BEW TR EANFERKNZ —, &
HH M 30%~40% [9], HA ILD & RA B HcR WAEH™ E KM RD2]. #7570k RA-ILD £3# [13E
TR R4l RA B3 & 2~10 f5[4]. R T FU K, RA-ILD BEKFHAAAIANG 7.8 4, W&
Ik F 54 RA B#[10]. RA-ILD 2 W5 BRI E A TG &, INELG 3H, JEAET XK. 1 RA-ILD
FIAIG ARRERFRAEA R, B IERNRIN 2. BEE RS IERE, 5 R e ] 2 A i R e, 3X
HAE R RE IR 2 TR WP g . HRTRZHCEF Ny, B mke. WA, =% RF. Bt CCP Hiiki 2
Fhiiag ILD KA R 11].

TERATIF PRI, R, SRRCKERFHZE 5. RE. $T CCP #ifk. Mk C3. Mk c4. SiEskEl
A IL-2. IL-4. IL-10. IL-17A. MRIRFEIR T a 5 RA-ILD HIRAEREASS, FE#s. $T CCP Hifk. %
BREE M AL IL-2 /&2 RA-ILD FIMNZ RN R . AR B RA-TILD AHSC HIMLE AT R 2 bl 5 AR R 36 K,
Jilid A A A AR, FEUMThREEAL, KB I 2 ARG I . R, AERSEOR R —2e3E iR, G 4RE AN
G E R, BRARIR AR A8 ) 9 51 KL 44k [12]. LaiNL 2 NFIBFFE R, RA-ILD 83 KT H4E R =
T4l RA BHF[13], E5EAINEERH 8 ISR, Il CCP HiAx iU A MR BT, 4e
VER T, 2251 R M) B 5 i SR, fRAE K& RAER TR X 28 58RE R I FF il 2 40
Fifi 0 P IE 8 S5 R RN Th B, R SEUM LT L R ZE[14]. —BIZER 4 R B RA-ILD (3t CCP Hiik] &
B, X RAE R ZH A R3] T 2 BB HTIIESE[15], SRS A —5. REEkEn
A FEAAETRMER, FHoKF A S s 28 = i g2 0 am el AU 1 =i 16]. AR B RA-ILD &
HRIEEREE A FIEBkE A M BB RARTUAR/KT & T Hofth RA BB [17] [18]. IL-2 fEA—Fh ook
I T, 2 5PRRI R TSR, 78 RA-ILD ™, 1L-2 ZK-FH5 5 AR S e 1 s 48 0 S ) 2k
o SEALED T RELGTM 434 TL-2, TL-2 REfEE NK 4IiE1L, 3900 B 4nA A st i K Ediik, (it
PERIZ[19]0 X [ S HUATERHS R A Z &Y, BUsIMERS, 51 RS RIE M, FEUE
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S 24 AT ) 5 40 M A 4, A ZF A R A B8 B Al . Cao SX FE NI TE KL, 5 RA AEA ILD
BEFME R ANBEALL, RA-ILD H sCD25 (IL-2 2 RKIEHE 2 —) B3 T mi[20]. 28100, BN 4T IL-2 K
V-5 RA-ILD SRR R FEAT 80, AR TR E KA ATIEER 7. BEAR I, RF Al skEnd &
R A, XBEEMAMAERATR YU, En RETEMF BRI, Mfi 51 & ILD [21], fE—I5K
P63 2 B A BRI 7C 7, RE B4R 52 A RA-TLD & R AT T R 35 [22], IX %K WH RF A[fE2 5 T RA-
ILD MR AR R SR, MATRRIA T AFRFEN, FHEEE ANREEE S <3, RF 7£ RA-
ILD 1 RA A A LbE TR it = X [23]. FATHBFTH KL RF 75 RA 5 RA-ILD AR LA %257, {H RF
A& RA-ILD [MSZREMR R, FIRE SAIAFERE /NG . KT RBKFFINH B RTIFEAES L. H
WA, RFECKEFA INE ILD 75 530 A X [24]. SR1T, UC4FERIBAIRKWT R, RA-ILD B¥HTE
FFKIFEIT A — IR [25]0 AR 75 B — 2D HF 56 U R SRR 5 i 18] o5 95 28 (14 52 10

R FTAFELN AR Z Ak BEFEARREE N, AT i 7o, nTee A ettt 2 5, #E
DA RA NFEM I REE: SR RUBERE 78, TEIERRAIA R P REZ Z PR R, 5 80ER W
s RADHFEIGAKAHKE RN RA-ILD KB, HWmm™EfEE. Wy rZ2mER S, T
R RFEARE, JFRE 2 o OuTiEEmT 7T, RARIRARRI . HRCT. MiZhaeSELs& RN ILD i BT
FEERRE R, KIRIT T R A A AL R [RGB, RIS TS 1B 6. FEIRIK TAE
I R B M AR R I R I, DGR SIS AR AR AL, ST BRI, FHIEYT

B M
R R ELA AR R
S5 30H
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