Advances in Clinical Medicine Ifi/REE2£3E &, 2026, 16(5), 2451-2464 Hans XM
Published Online May 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1652055

ETFLE i SEg/K Rt & EBLR
FRIERb R & £ SR KBS

& A2, IR

TS ROk R B, S sk
A S VA IX N REEBE IR S EEAER A A, S PRI

fiE+E><18]

it Ip

Woks H . 20264F4H22H; FHEM: 20264F5 16 H; &4 HI: 20264F5H26H

HE

B . Bt i 2LER i B8 (1actate dehydrogenase, LDH) K541 & B 4% & 1F (anti-synthetase syn-
drome, ASS) 3 3 & 8] Jif 14 %% (interstitial lung disease, ILD) % ASS-ILDEIRBEE ISR, FHiFAE
HAeRREESHBRE BTN . ik BEEHAAN2015F6 H E2025F11H HFEHHBX
ANRERKIERIASSEE 1206, #HEBEIHILDZ NASS-ILDAH (n = 96)5ASS-non-ILDA (n = 24). I
EFENEERNERTER. SRERELR. MIiseil e fE U XBREZCTER S, XASS-ILDHEE i
ATREYT, PALBEVIN RDR194N A, R BWEREM, & BT #R HBLASSHEE A /SRILD#ERE . %
FSpearmanF A R i LDHEE 55 5 ASSFH R ILD I AH <k ; SR B R & & % T E Logistic[al |3 43 #r
KR RMARER,; ETHIHXERNRSIZE UL, HPNHMEE. 455: 1)ASSEEFILDER
4 2N80.00%. ASS-ILDAHLDH/K B2 F TASS-non-ILD#(330.42 + 115.77 vs. 264.33 £ 82.01 U/L,
P=0.010); ASS-ILDAREEK, HEH. MAEHEM, ESRES, HEJPLARHER. §iE X Gottron
R4 R B EFH(P<0.05). 2) LDHSASS-ILDR 4 2 IEA%(r=0.236, P=0.010), %F2E. ESR.
}+ GottronfEJF 2 1EAZR(P<0.05); HEH. MAEZAMNBLOIHiA S5ASS-ILDRAE B FiMH<(P<0.05).
3) HAIBEVI 191 A, 41510(42.71%) HBUER R . BER A LDH/KF B & 5 TIEdt B 4 (386.41 £ 141.30
vs.263.50+73.44 U/L,P<0.001); BERHAHBEH. FVC%. DLCO%¥{%, CRPKFER, PUHRER
HHE(P<0.05). 4) £E&LogisticEl)l3E7~, LDH (OR=1.011,95% CI: 1.002~1.019, P = 0.016). H
HEH(OR=0.921,95% CI: 0.852~0.996, P = 0.040) FICRP (OR = 1.030,95% CI: 1.001~1.061, P = 0.045)
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Abstract

Objective: This paper aims to investigate the association of serum lactate dehydrogenase (LDH) levels
with interstitial lung disease (ILD) occurrence and disease progression in patients with anti-synthe-
tase syndrome (ASS), and to evaluate its potential value in risk stratification. Methods: A total of 120
patients with ASS admitted to Inner Mongolia Autonomous Region People’s Hospital from June 2015
to November 2025 were retrospectively enrolled and divided into an ASS-ILD group (n = 96) and an
ASS-non-ILD group (n = 24). Clinical characteristics, laboratory parameters, pulmonary function, and
thin-section chest CT findings were collected. Patients with ASS-ILD were followed for a median of 19
months. Disease progression was defined as ASS progression and/or ILD progression during follow-
up. Spearman correlation analysis was used to evaluate factors associated with ASS-ILD. Univariate
and multivariate logistic regression analyses were performed to identify factors associated with dis-
ease progression. A nomogram was developed based on independent correlates, and its performance
was assessed. Results: 1) The prevalence of ILD in patients with ASS was 80.00%. LDH levels were
significantly higher in the ASS-ILD group than in the ASS-non-ILD group (330.42 + 115.77 vs. 264.33 +
82.01 U/L, P = 0.010). Compared with the ASS-non-ILD group, the ASS-ILD group had a longer disease
duration, lower albumin and hemoglobin levels, higher ESR, and significantly higher positivity of anti-
EJ antibody, chest tightness, and Gottron’s sign (all P < 0.05). 2) LDH was positively correlated with
the occurrence of ASS-ILD (r = 0.236, P = 0.010). Disease duration, ESR, chest tightness, and Gottron’s
sign were also positively correlated with ASS-ILD (all P < 0.05), whereas albumin, hemoglobin, and
anti-0J antibody were negatively correlated with ASS-ILD (all P < 0.05). 3) During a median follow-up
of 19 months, 41 patients (42.71%) developed disease progression. LDH levels were significantly
higher in the progressive group than in the non-progressive group (386.41 + 141.30vs.263.50 + 73.44
U/L, P <0.001). Compared with the non-progressive group, the progressive group had lower albumin,
FVC%, and DLCO%, higher CRP levels, and a higher frequency of myalgia (all P < 0.05). 4) Multivariate
logistic regression analysis showed that LDH (OR = 1.011, 95% CI: 1.002~1.019, P = 0.016), albumin
(OR =0.921, 95% CI: 0.852~0.996, P = 0.040), and CRP (OR = 1.030, 95% CI: 1.001~1.061, P = 0.045)
were independent related factors for disease progression. 5) A nomogram prediction model was con-
structed based on LDH, albumin, and CRP. The area under the ROC curve was 0.851, with a sensitivity
of 73.2%, specificity of 83.6%, and Youden index of 0.568. Bootstrap calibration showed good agree-
ment between predicted probabilities and observed outcomes. Conclusion: Elevated LDH levels are
associated with both the development of ILD and disease progression in ASS patients, serving as an
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independent predictor of disease advancement. The logistic regression model constructed using LDH,
albumin, and CRP demonstrates robust predictive efficacy for disease progression, providing a valua-
ble tool for early risk identification and clinical risk stratification in ASS-ILD. LDH is particularly suit-
able as an adjunctive risk indicator in ASS-ILD, and its clinical application should be integrated with
other clinical parameters for comprehensive evaluation.
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1. &

&) 5 P Jili %<7 (interstitial lung disease, ILD) & — 21 ATy BE K i 7] J5 98 E 5 £ 24 A0 N RFAE I S o MR 9
Wi, WREAR, WRMEREE. B 5 RS e XA 2 R3], A&7 HE% CT (HRCT) X H St
PRI 1) K , 25 26 2H 239 AH 0% TLD IR H 20 2 35 A+ [4]. b, $i6 i 255 1iF (anti-synthetase syndrome,
ASS) MR R F MU IR R A, DAPTEEE (RNA A BT B P o s e, IR % WAL . ILD
HRTRERM, W RKEZRE[S] [6]. WMATHFEWFILR ASS SRR FBARTT R MR, 24
50%~90% ] B F FEWFEA FIFT B L ILD, 70 nf 2Hcdt e dl, WEEWIE, Wi 580k A 8
Wit E AR, R OCE KIS R DGR 7]-[10].

ASS-ILD V7 59045 3 SR MM Ih AE(FVC%. DLCO%)5 HRCT % T B, (HIEfER JEtE. M2
T G ERAEAOBEFRR A, X LU B . ShS MR [12]. MG AR SR ME]. 7R 50 kit
A2 F|5<3F; KL-6. SP-A. SP-D. CXCL10. MMP-7 Z7F ILD &L 8l — & T E, ERRNTE5
B AL e bR, R T 13], DRI R T N A B AR I AE D FE RS, & ASS-ILD SR A 455 S R
E

FLIR i S (lactate dehydrogenase, LDH) AME AR OCHENG, ZH 2 SA BN M fa A isf vl s, A5 2 Mg
W B2 GE5 vh 5 05 7™ EL R AN B 45 R AU A 9% [14]-[16]; 7€ ILD ABErf, LDH JHE#idiiE 518 i 52 8
Je S RE IR NIESEAR I, (BAE ASS IX 45 AT (SO AN 8« 552480/ o ek R 1 — 80t Ko 5 HoAth
JREE FRARRR RS R, DU IEAR AT IR HLREA B AR /N 16] [17]

Tk, IR LDH KF5 ASS B R ILD (K%K, FHdt—5#r ASS-ILD £ i LDH /K
5k e 2 IR B R TERGIEAL b, EG AR DI PR AR A e i R KU PR AR Y, D PR
XBE, AEERENREIIRE . K02 LIRS s,

2. AMREFHE
2.1. ARMR

[ EPEISCER 2015 4F 6 A 2 2025 45 11 H TR E G HIGX ANRERKGAERZ BN ASS & #17E Nt
AN NN T ASS B #HH T ASS-ILD MR H ZE /#rs Frh & IFE p v Zm (ILD) H B A v] H
B 45 R ol 3, dE— g N ASS-TLD %9 3k 45 W A1

ik
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2.2. PAFHEBRFRIE

2.2.1. ANFRAE
1) Fi =18 %
2) Fitr ASS Wi
3) HABERIIELIGR TR SLI0 A A R PUA 45 R
4) BA AT HIBE A IF ILD B 5k
5) AN NBRIR I oy b 5 5 B R e 2 R 1 B U B

2.2.2. HiBRARE

1) CHnHARJFE R 5 2 ILD:

2) & I BB YL BB IR B8 0 s

3) A IR LDH /KF BB 2 A W & oL, s st O i . IS TRt . i
VSR

4) A I H A ™ E i O I U S TLD e s T e 46 SR

S) A FEAT KA TS W14 it 5 ST e e e G B A i 50 T T B 5

6) BT RHR R B VR ) e B VT 45 R

2.3. IS5 ENX

1) ASS: F£TF 2011 FHJ Solomon £ Wiksr#E[18], &AM BIHT ARS PUABHIMEI: HA “Pisk i
HE” B “— 4 R BAME I L S CERRAE T, RIATiS W B B %A < 1M 18] B3 (ASS) o F EARHE 2 :
O JREA R AR 4L (PF); @ £54 Bohan 5 Peter 3r2hrfEf £ & ML (PM) Bk # F L4
(DM). REME: © KWK, @ THHERER; @ HLF.

2)ILD: F& 2013 MR} /W RFIRR 272 il 7 0 1) 5T 14 il 1 12 W b e[ 19]

3) it s SO ILD e Al/al ASS #E(E A% ). Hr, ASS T2 LT 2 IiEl 2 Il
@ Mg R s ASS AT AMER (BLFE LG SR . BB RO K45 L; @ MEB CT 5k X 28 H 4R
ILD ¥8J11; ® FVC%I#k/b > 10%, DLCO%I#/> > 15%, PaOr /b >10%, 5% SpO2 kb >4%; @
K ASS FHKIMANEI. ILD T2 LT 2 a2 T: © FVC%FHK > 10%Ml{E s DLCO% K% >
15%TNME; @ M CT #2725 ILD #4h0; @) ILD /s 4 T B PR ImIET

4) BV A ILD HEREAI/EC ASS 3 BE VT4 s B U R I EARMER B, R R IR BE
ViR A A H
2.4. #iEWE

WA BB — RTORNCME I AR . TR s 45) . SEBe = 4RAR(LDH. HEH . CRP. ESR. CK %), HH
ik, Mt hRE(FVC% DLCO%) XM= CT 8645 . FTA 545t 44 BE IR BRI 7 17 3 FF s it il
BE U7 HATRNC SR A IRTT RS PR 45 &) FH T4 58 S 15 R AR 00 1t g
2.5. Gt S

£ SPSS 26.0 BTG /3. ERDAATFEFRILIIE + drdEZERIR, AR BRI A ¢
K36 JEERS A BOR o AL (P25, P75)%R 7R, K Mann-Whitney U #6560 114050 DL n (%) Eow, K
H 2 K5l Fisher ¥5fita % . LDH 548455 ASS JFK ILD HAHICME R Spearman #RAHK 73 4. LAt
AR i R R AR B AT Logistic BIAZ T 2 K3 Logistic [EIARAY [ 48 &8 NN LRE 5 R 2=
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a5 B (P < 0.05). IEARE AR 5 0] e /S . T FVC%A DLCOY% 5 m it Jg & X AFE B,
HOAN TR SRt , RINEIARAL, DL P<0.05 NERHSHFE L.

3. 58
3.1. BEEXER

LGN ASS 3 120 ], FHr ASS-ILD 96 1(80.00%) ASS-non-ILD 24 £1(20.00%). ‘53F ILD 41
AL, ASS-TLD ZHJ% 2 5 K:[46.20 + 26.99 vs 21.58 + 14.22 A, P <0.001], LDH ¥ /[330.42 = 115.77 vs
264.33 £82.01 U/L, P =0.010], [18H &ML E H HAK(P = 0.002), ESR H&(P<0.001). i Bghiigk
A3 A E LI A7 AE 25 5 (P = 0.002) . ASS-ILD ZH i [t (52.08% vs 12.50%, P <0.001) &% Gottron fiE(70.83% vs
29.17%, P < 0.001)SE N W.. HARIERIE R 2 R 0GR L. W& 1.

Table 1. Comparison of clinical characteristics between the ASS-ILD group and the ASS-non-ILD group
F 1. ASS-ILD A5 ASS-non-ILD 4HIEAK Z 3T EL

S ASS-non-ILD #H(n =24) ASS-ILD 4 (n = 96) oL TAIEN P
(D) 58.12+12.33 61.68 +13.25 -1.19* 0.236
# Fi(cm) 162.71 £ 6.05 161.61 +6.57 0.741° 0.460
i (kg) 64.24 +9.44 63.54 £ 10.96 0.288° 0.774
ASS FHFE(H) 21.58 £14.22 46.20 £ 26.99 —6.152° <0.001
LDH (U/L) 264.33 +82.01 33042 + 115.77 —2.6322 0.010
CK (U/L) 238.42 + 186.82 311.78 +473.00 —0.744° 0.459
M H(g/L) 40.88 + 6.33 34.24 +9.94 3.1132 0.002
ML A(g/L) 115.92+10.62 105.69 +22.29 3.254° 0.002
CRP (mg/L) 32.05 +30.84 25.67 +32.98 0.8582 0.393
[%45 2 J5 (ng/mL) 0.38+0.14 0.42 +0.15 -1.0682 0.288
ESR (mm/h) 12.25+7.86 19.56 + 7.69 —4.1492 <0.001
D =Rk (mg/L) 0.84 +0.39 0.84 +0.94 0.0132 0.989
5 (n, %) 0.661° 0.416
5 2(8.33) 17 (17.71)
% 22 (91.67) 79 (82.29)
WA 52 (n, %) 0.000° 1.000
& 2(8.33) 10 (10.42)
& 22 (91.67) 86 (89.58)
P& BT IA R (0, %) - 0.002
Pt EI-fifk 0 (0.00) 14 (14.58)
i JO-1 Fitk 13 (54.17) 58 (60.42)
bt OJ Hitk 6 (25.00) 2 (2.08)
$i PL-12 $idk 2(8.33) 8 (8.33)
#t PL-7 HifE 3 (12.50) 14 (14.58)
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KT R (n, %) 1.066° 0.302
i 17 (70.83) 57 (59.38)
& 7(29.17) 39 (40.62)
Ml (n, %) 12.199° <0.001
& 21 (87.50) 46 (47.92)
= 3 (12.50) 50 (52.08)
HIHILE (0, %) 0.000° 1.000
& 22 (91.67) 89 (92.71)
& 2(8.33) 7 (7.29)
%W (n, %) 0.889° 0.346
i 17 (70.83) 58 (60.42)
& 7(29.17) 38 (39.58)
WSi(n, %) 0.881° 0.348
& 16 (66.67) 73 (76.04)
2 8(33.33) 23 (23.96)
H LFn, %) 1.121° 0.290
4 18 (75.00) 61 (63.54)
b 6 (25.00) 35 (36.46)
Gottron fiE(n, %) 14.2220 <0.001
& 17 (70.83) 28 (29.17)
= 7(29.17) 68 (70.83)
R, %) 0.000° 1.000
& 22 (91.67) 88 (91.67)
& 2(8.33) 8(8.33)

TE: a NMOSIREAR t K256, b NRITKN, ¢ 04 Fisher BTIHEARIA.

3.2. ASS #% ILD 5k &¥BX 94

Spearman 73 #T#27~: LDH 5 ASS # & ILD 2 IEAHK(r=0.236, P =0.010), #27~ LDH /K- F#m, &
Fitf A 4 JF ILD. 2. ESR. MR & Gottron fE7R5 ASS Jf& ILD R IEMHI(P < 0.05); FEA-

MALE A KPr O Hifk5 ASS Jk ILD 2P <0.05) 1% 2. K 1.

Table 2. Correlation analysis between ASS-Associated ILD and clinical parameters

522. ASS #% ILD 5lfFRES x5t

S r 95% CI P1H
R 0.369 0.203~0.514 <0.001
LDH 0.236 0.059~0.398 0.010
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HEH -0.276 —0.433~—0.101 0.002
BiiRAREAS| -0.197 -0.363~-0.018 0.031
ESR 0.357 0.190~0.504 <0.001
Pt OJ sk —0.367 —0.513~—0.202 <0.001
ey Fed 0.319 0.148~0.471 <0.001
Gottron fiE 0.344 0.176~0.493 <0.001
A B
sof ] . i
C D
: T |
E|. F|~
o 000 075 .00 0.00 025 075 1.00
Gl b [

T (A) FRFES ASS Ik ILD #H=ME S 1E; (B)LDH 5 ASS 3k ILD M=K (C) AE A S ASS 34 ILD
AERPERUSEL (D) M4 E5 ASS H & ILD MR K (B) ESR 5 ASS 3£k ILD #KMHE S K (F) $T OJ
Pk 5 ASS 3k ILD MRS E; (G) MIES ASS F:& ILD AHCPERUS K (H) Gottron fiE5 ASS & ILD A%

PR

Figure 1. Scatter plot of the correlation between clinical parameters and ASS-Associated ILD

[E 1. ASS H % ILD 5l RSHHEX i S E
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3.3. ERitEREXEEZES T

%f ASS-ILD BF ATV, VAMEZEZ RGN, ARV RN 19 AN H, SRER, 41
ASS-ILD H# K A E(42.71%) . AR AR R4 LDH ¥ 5[386.41 + 141.30 vs 263.50 £ 73.44 U/L, P <
0.001], & AEKP<0.001), CRP ¥ & (P<0.001), FVC%5 DLCO% | 45 B & (P = 0.003, P<0.001).

WA AE HE 20 10 R AR R TR 1(36.59% vs 14.55%, P = 0.012). RS ERAEE. WE 3.

Table 3. Comparison of clinical characteristics between the progression group and the non-progression group

3. ERASIFHRABIRR IR

ZH et BH (= 55) HRBHM=41) (LA P1H
IR (E) 62.64 +12.93 60.39 + 13.72 0.820° 0.414
£ (cm) 161.00 + 6.00 163.51 +7.62 -1.807*  0.074
A (kg) 63.05+ 11.61 67.71 +12.70 -1.870°  0.065
LDH (U/L) 263.50 + 73.44 386.41 + 141.30 -5.082*  <0.001
CK (U/L) 240.27 +365.47 407.71 +578.42 -1.734  0.086
HEH(g/L) 34.67 +10.79 27.04+7.79 3.8412 <0.001
ML A (/L) 106.85 +17.71 104.12 +27.43 0.5922 0.555
CRP (mg/L) 9.30 (3.90, 20.16) 18.40 (13.03, 38.00) -3.578¢  <0.001
F&45 & I (ng/mL) 0.42+0.15 0.41+0.14 0.448° 0.655
ESR (mm/h) 19.71 +8.53 19.37 + 6.48 0.215° 0.830
D =R {k(mg/L) 0.71 +0.94 1.01 +0.93 -1.531*°  0.129
FVC (%) 75.98 +9.74 69.34 +11.75 3.027° 0.003
DLCO (%) 7528 +9.27 6531 +11.12 4784 <0.001
B Vs B [T OH) ) 16.00 (11.00, 21.00) 20.00 (15.00, 23.00) -1.881¢  0.060
P (n, %) 2.193b 0.139
5B 7(12.73) 10 (24.39)
ks 48 (87.27) 31 (75.61)
A 52 (n, %) 2.267° 0.132
= 3 (5.45) 7 (17.07)
ya 52 (94.55) 34 (82.93)
P& A SR (n, %) —c 0.057
Pt EJ-Pitk 4(7.27) 10 (24.39)
it JO-1 $utk 38 (69.09) 20 (48.78)
it OJ Hiifk 0 (0.00) 2 (4.88)
i PL-12 $ifk 5(9.09) 3(7.32)
1 PL-7 Pk 8 (14.55) 6 (14.63)
KT R (n, %) 1.973b 0.160
& 36 (65.45) 21 (51.22)
5 19 (34.55) 20 (48.78)
Hi Fe] (n, %) 0.313° 0.576
1 25 (45.45) 21 (51.22)
2 30 (54.55) 20 (48.78)
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FHHEIE (n, %) 0.164° 0.685
5 52 (94.55) 37 (90.24)
= 3 (5.45) 4 (9.76)
%5 (n, %) 0.558° 0.455
& 35 (63.64) 23 (56.10)
& 20 (36.36) 18 (43.90)
WL (n, %) 6.263° 0.012
i 47 (85.45) 26 (63.41)
= 8 (14.55) 15 (36.59)
H T F(n, %) 0.000P 0.982
i 35 (63.64) 26 (63.41)
P 20 (36.36) 15 (36.59)
Gottron fE(n, %) 1.906° 0.167
& 13 (23.64) 15 (36.59)
& 42 (76.36) 26 (63.41)
RKH(n, %) 0.654° 0.419
5 52 (94.55) 36 (87.80)
= 3 (5.45) 5 (12.20)
YBIT T % (n, %) - 0.655
B 4(7.27) 2 (4.88)
b 0 (0.00) 1 (2.44)
RS % 51 (92.73) 38 (92.68)

VE: a NMOSIREAR ¢ K256, b NRITKEG, ¢ 04 Fisher BITIEARIE, d N Z k.

3.4. ASS-ILD 3R Logistic ElY3 o

N T H BRI PR AR (0 T (R TR, AR AL A R R g B PR R SR AR 5 mT K i
i A8 B o 11T FVCY%A1 DLCOY% 5 950 1t Ji& @ A AF- AR B B, MU T4 18] 22 e 0k 5 1 R AR,
REINENHER., AN LDH. HE A CRP M2 K&K Logistic [FIJA . HL[AIZ Logistic [FlJH4)
Hrigsn, LDH. F&EM CRP #5 ASS-ILD #i it A 553 P<0.05); £ K& Logistic [A1H54T 2R,

LDH. A A CRP /52y ASS-ILD ik & ik S r A SR R 2 (3 P < 0.05). ILEE 4.

Table 4. Logistic regression analysis of factors associated with disease progression

& 4. EFRIFERE logistic BVANHEER

~ BRER EA7SES
Bl
B S.E Z P OR (95% CI) B S.E Z P
LDH  0.014 0.004 3279 0.001 1.014(1.006~1.022) 0.011 0.004 2.406 0.016
HEH -0.097 0.035 -2.749 0.006 0.907 (0.847~0.973) —0.082 0.040 —2.050 0.040
CRP  0.037 0.015 2381 0.017 1.037(1.007~1.069) 0.030 0.015 2.000 0.045
MURGE)  0.781  0.570  1.370  0.171 2.184 (0.714~6.678)

OR (95% CI)
1.011 (1.002~1.019)
0.921 (0.852~0.996)
1.030 (1.001~1.061)

DOI: 10.12677/acm.2026.1652055 2459

[MANFSE St A/


https://doi.org/10.12677/acm.2026.1652055

A, IMER

3.5. FUNHRBEI ., PR 230

FF Z K2 logistic [F1JH4 TR %1, LDH. FHE . CRP & ASS-ILD #J& FI3kr A K K & (P < 0.05),
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Figure 2. Nomogram for predicting risk of disease progression
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Figure 3. Calibration curve of the nomogram prediction model
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Figure 4. ROC curve of the nomogram prediction model

B 4. FIZEFUMREE) ROC Bk

0.60 1
0.55 1 — All

— None
0.50 - — Model

0.45 -
0.40

. 0.351

[}

L

5 0.30-

m

3 0.251
0.20-
0.15-
0.101
0.05 -

0.00 1 /

0.0 0.2 0.4 0.6 0.8 1.0
High Risk Threshold

Figure 5. DCA curve of the nomogram prediction model
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