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Abstract

Connective Tissue Disease-Associated Interstitial Lung Disease (CTD-ILD) is a group of systemic
autoimmune diseases that result in pulmonary interstitial abnormalities or pulmonary fibrosis but
the pathogenesis of CTD-ILD is currently unknown. Several common risk factors are associated with
idiopathic pulmonary fibrosis, an extensively studied fibrotic lung disease that includes genetic
abnormalities and environmental risk factors. The main pathogenic mechanism is that these risk
factors promote the dysfunction of alveolar type II cells and trigger many downstream fibrogenic
pathways, including inflammatory cascades, leading to the proliferation and activation of lung fi-
broblasts, causing abnormal lung remodeling and repair, leading to interstitial pathology and
pulmonary fibrosis. In CTD-ILD, dysregulation of inflammatory regulatory pathways is the main
cause. However, confirmatory studies are needed. Understanding the pathogenesis is necessary to
develop and tailor more targeted treatments and provides newly discovered disease biomarkers
for early diagnosis, clinical monitoring, and disease prognosis. This review provides an overview
of the pathogenesis of CTD-ILD and the biological drivers that promote the discovery of disease
biomarkers.
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1. 5l

44 2H 2199 (Connective Tissue Disease, CTD)j& —Fl 8 L 2 2% B 18t SO REE RN B B S e th s,
LG XA 715 % (Rheumatoid Arthritis, RA). J&&1E CTD (Mixed Connective Tissue Disease, MCTD) 1
434k CTD (Undifferentiated Connective Tissue Disease, UCTD). % 4; M Aigi{bJiE (Systemic Sclerosis, SSc). %
41 1L 7% (Systemic Vasculitis, SV). £ & LA (Polymyositis, PM)Z%[1]. CTD-ILD 3 (414122287 %
FE, AFEIERR RS PET 28 (NSIP) . WA IR MG A (UIP). S8 Bl 48 o SR8 P iy 452 495 A0 ok B2
R PERT R . BAR ILD MIELBIAE, (H NSIP #50ERKLER], JEHZ SSc. DM #1/8 PM Al MCTD,
kg UIP #K[2]. BT & <, RS M (ILD) W [F] — SUs e Ak P e R, X CTD &M
E?‘Eﬁ%‘?%’ﬁi—z [2] [3]. W HARIAERG L Wt T4 20 BE CTD-ILD B EeE T, H RN IT AMUAT
DLCSCEE Il Dh Rk v] AR R T, AT SCE B TS . AR EMIHE O IE R AR5 i R A 0w F2 1)
Fa¥7, ﬁﬂ?%? R ATTHER 2T ILD %D?ﬁfﬂ‘”%fﬁﬁﬁ’] €/, BRI AR BN %o IR AP B
IR, FATPE R S =S BE . £ CTD B, Al e Nl R TR SEAR LS B AR bR 54 2 TS e
T SERE AR AN 13 e 2 20 J 2 Wi Tt B SR IR AR bR . B R T, PR R C&E T
BT AN = 2 2R L AL Z AR (HRCT) Mg A b 54, Sl B4 220 700 B & A bs EXEs o
F| CTD-ILD ABEIEAEMIE A KA hs EMFN R A . SR, I R SEH K BEAF AT IRAFAE . A SCERIR T
CTD-ILD A:¥bs W00 T it g, B S 1 MR HRCT Ak 54, JF9RiE 1 7E CTD-ILD &
B R I LA bR B R R R 1 S

il
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2. ZRHLE

CTD-ILD Iy A AN 2, H BT T AR AL B 2 2R T SSc W TR AMES R . H AT
FERE T PIMIE L] PRSI JEAAR 51 & ) SO AT BAORE AR IR (8] S A e R, 51y b R 447
[2]. SOAERN L 45405 T 50 pe 2T A 200 MO AT LB ET A 20 M P S A, 7 A R ) 40 L /1 o o 1
7E[4] [5] [6]. el S AEALTE BRI o 5 bR s 103 51 5 J=) i JOAE T 75 B S PR 2R IK T 3 20
i A B S UL 7] . X AT REE I B S PR AR R B S ST RGUR S5 Mg SE, A S BB
B A REFNAFLEAL . 1 5 S A 20 CTD I = B SR A ML RN 45 25 A AR M JRE,  PT SE RAT- ] 2%
B, SEE RGHRI[8]. Mila PR CTD B ihl sz RAVEG™ B AL —. COFEAFFEER RAE

R 1R 2T AL
3. CTD-ILD HxtrEI it R
3.1. KL-6

KL-6 #9268 8 ARG A 1, 20l 1 B an i i 2k P28, CWEIESEA ILD Fm s sh I AE Yks
EW9]. B, M3 KL-6 ZKCFIFEgA A2 Ead PFT I ™ AL 4645, A2 SSc i Fit g
(18] FRUI ER] 1~ [10] 28 SAE 14 JUL 28 A 2 14 it 6] 53 48 1) 05 AN R A1 5 1L KL-6 7K ~F 2 IEAH K [11]. REAE
CTD-ILD 4k, KL-6 IR SURHT I, EIERTRELEA ILD ISR B B s tEpm g, HAE
ILD £ W A& v 4 P 75 A . 56 ILD (1) CTD S ML, CTD-ILD & MiE KL-6 /K FThw, fi
B) Jo7 2R S 5 KL-6 7K-F 32 3 s b B [12] o Mili— S AL Bk R B RE 71 F 43 Ll (DLCO) s i v & (FVC) 44
5 KL-6 /K 2 5 5 [13].

3.2.1L-6

IL-6 £ 2 Fhi4h 4 4 35 s BEAR B 22 v R FE R BAE T, AT KOG TT R I B R0 4. IL-6 /K
5 RA-ILD Wife K& 3 B VE 7 DAS28 242 3 IEAHC[14], $87R IL-6 IR AE S5 RIERMNA K, IL-6
AR ILD RAEM BN A 1. thoh, 1M IL-6 5 SSc-ILD #PIAH2%, W HES 5 SSc-ILD [15]HI kA4
RIE. VERN—MIZ0RIER T, 1L-6 IS0 T U0, BT 4 20 B RH 05 40 M 78 X 40 SIS B S =
", S H BRI GBIIR AR o [E A —T50T STIESE[16] 1L-6 {2 ik A549 4HJifl E-cadherin mRNA F1H 3%
15 R, N-cadherin 1 Vimentin mRNA FlZE (3RE Fi, Mimfedt EMT ik IF HiE &M Bk 558
FKIETTRE S dE AS49 Ziiffurf JAKL. JAK2. STAT3 FKikBiEibythn, ki 5ME L EMT,
HEIT ILD Kk J&. Chengxing Ma %5 A[17]#f i3 BH %] CTD-ILD 41 I1L-6 /K-FEH B, SEnEA S
I IL-6 = TR R CTD-ILD. - HIMiE 1L-6 5 PaO,/FiO, L& . TH At vif & 1 43 bb 5 fr A S A s BE B
BEAEW(GGO) I/ R IEM %, Lee ZE[18UESL LT IL-6 AI/E N Wik ST A [F2 W 2K 70 (1) ILD.
SR IL-6 7£ CTD-ILD " (¥ {F F i A e BH , (HFRATTHEM 1L-6 ({2 2 L £F 4ELAFAELE CTD-ILD K HAH K&
PEINEARES B AL T O B SRR TR 2 I PRI FLUESE 1L-6 78 (8] 5dE e v e, AT A
Niiw S L=

3.3. 4 E D RiTEW

KRB AR 7, (R SR R BN 4k . 5 AR LR D KPP RE ML, 44%D
B = 132 2 A I 2R SRR T R (%) 2.7 L7 K). thEEdiA & D KP4 R D AR HEE 4
i34 o R BLEL I ILD BT RE T4 v 50%~60% [19]. CTD-ILD Hi3 MiE4EA: & D /K P53 %, 4
4% D =R CTD-ILD MIfGI R Z[20]. 4452 D al kA SR 40 i i) e svan o4k, b A &-12
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(Interleukin-12, 1L-12)F1 4/~ %-23 (Interleukin-23, 1L-23)Z54 & 4R 110742, #InE A~ %-10 (Inter-
leukin-10, IL-10)5 5t % R F (1 & B, #EMcAe T 407 46RE 7T, (248 T AMrE st d, M Thl Fil Th17
] Th2 AR PE T 077 M5 10[21]. 76 JIER Be4EA= R D (15 U815 n PRAR S E 4R R 7 /K~F, By ik
PRI — 4 Ko S A — T se s HpiE e 4R R D vz nldid N TGF-p/Smad2/3 /-3 R -
[F) o5 £ % 44, (Epithelial to Mesenchymal Transition, EMT) kil i 5k 2% % 155 S 1l 21 444 [22] - Sherin [23]
B 7 R DL 5B A2 2 RA ML, RA-ILD B 4R D B KPR, £ oot mget
# D KPR E RA BBl BRI R K . FFEAE ILD W7 H, JE5m[24)% oK DM & .
DM-ILD 3 DL R {83 25-(OH)D /K-Fit 47 xS Lk, &I DM-ILD &£ Ll K DM &% 25-(OH)D /K
VAW B T2, JFHTE DM-ILD #EH, 97.53% & # 1) 25-(OH)D /K, HejmHEi =
PAR k= 4542 25 D I E 7358 19.75%F1 35.81%. JIE4F K40 M AN NFE CTD-ILD [, FVC.
DLCO K FRE[R4EA K D $h= 2 A7 (E B E A M [25]. LA I3 25-(OH)D ] g &2 Tl CTD-ILD it
JEHIBUBRAR T o
3.4. MERTED
3.4.1.Sl1

2014 47, Hu [26]5F B XE&H SIHES:, E8A T /MR, K40 R A =24, i
Hopth 2 REFEAR, B B4 Bt G JOREIRAS o FE AW FUKE S VE IR R A FN6 7 2808 W I s 54,
F - WA 48 5 e 2 A2 K TR [27] [28] [29] [30]. 7R ERAEEE b, SORE S 80 P4 AT /M -0
I, [RIEHREA R S A0 T B0 [31] . A VR AN BRSO K AR AT B, ISR AOE S AR . BRI S
TH R N ) 9 RE SN RV 55 (1) S ) S SITE 1 98973 (Behcet, BD) &3 H X AT /F A X 43 e v 31
A GFEAR[32] . RA AL SIN s TXTIEZH, H Bk $abs 5950153 074> DAS28 I % hEPEFEH5 ESR. CRP
S IEMSE[33]. SE4R 4400 B B9 7% NLR {520 2.8, S 8L 500 o] A8 Jyfitifa] i 52 R H0br&[34], IF
H Mingjie Lu il it %} 161 4 CTD-ILD &3 347 L BRI Lot CTD-ILD &3 SIHIK T 53 1% [35] . ix£egh 3
FBA, SII RTRE T LA ki S5 B 98 R S SR A R 8 e 2 a0~ 1 BB mT A 4R b o 0 T 402 2 RE RS
T 8 7758 T 9 1 4 B R

3.4.2. CAR
YEZ R N 4 10 CRP (17 5 I3 Alb A%, 3% 1) B B35 A0 56 1k . CRP 1 PR & A%
PN S A B R K P AR A TR I B S, T s AR LR 7K P 55 980 1 4R RS 4H 245 47 F S P 0 A4k
SN PR A FORE E AR 2 [36] 0 8 HH B AESE 2 B, CRP AN WSO, 11 ELIE I 56 K o i Al JORE i
CRP KIEFEEF i, W LAE—2D 155 A 4 K2 T e R AN S A% 40 i 1k 25 F1-1 (Monocyte Chemotactic Protein 1,
MCP-1)#iA Eif[37]. 7£ ILD S flila) 5, MCP-1 38 i 55 45 R S A% 4 i ALk 2 40 o 2 5 i 21 44
IR A SERE RN AR AR I N, 303 (2 3 1) 70 03 T 4 M PR 8 B IR0 R A 1 D A N (i 4 24 A 200 Bl O (1) 7=
42 5 H R A0 B M Al BRI S /0, 25 ILD R AR K RE[38]: Alb & —Ff 6 P 2 A e
Vi, HFFREFA A — AR AR, 4ERFLRIARBIER . S 5REYR N NS, RN AR TE
BN AR S . BOB T 9T 0 CAR J& RGuME ST 18 bs £, CAR v LMERTIEFaFR[39], mi/K-F 1)
CAR 8 5 #E AN, A R IUS AR FE A I[40] [41] [42] [43]. {HZFE PN HMET CAR 7E CTD-ILD
HEE R, —TUERAT 7 e RA B35 5 SLE B AR IR L, RA B CAR IRE BT+
1 CAR 5 CRP RIEAHZ, Hu[fENHE RA RIENNETETEIR[44]. Ha [45]5 NN I 115 P 4 (1)
PM/DM 3% CAR B 5 A A IE 0 BTl 4 1 PM. DM B BB T s . £ H[46]4%5 A48 H! CAR /& DM/PM
A IEIE AT 2 5 DM/PM [ S LA RIS Wi br. 4% 1 CAR W[REZ 5 T CTD-ILD HIE R RE, (H2 R
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A AL AN
4. BESERE

ILD JifErT 22k Walk KBRS . SR RO SV DA SERT AR 3, s B SO0 Fl 21 4 4 i

TE R AT L9805 fii 5] Jo - 4R AL I 2 51 %8 T ILD i 8 4 #%2, (HU2 HHTXS CTD-ILD A 51 Aot Jie HA ) 4
PRARIE R D, a0 FoRs — S R B LA 5 3R AS (Al B DR 1 PUpR . 28 400 i [R] 7 25 A DG 48 bk N FH T
CTD-ILD iz, AoRATLABE ff iy CTD-ILD 3 Ffififa) B AR 1 o, R0 B R R 2R
R, AT LA R IR CTD-ILD (G636, &0l L& CTD-ILD 2 Wi 8.

% 308k
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