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Diagnostic value of serum ESM-1 and sST2 for rheumatoid arthritis with pulmonary fibrosis”
ZHANG Yunyun,L1U Jianwei, ] IAO Chenxue ,CAQO Jie , XU Na”
Department of Respiratory Medicine , Handan Traditional Chinese Medicine Hospital ,
Handan , Hebei 056000,China

Abstract: Objective  To investigate the diagnostic value of serum endothelial cell-specific molecule-1
(ESM-1) and soluble growth stimulating gene 2 protein (sST2) in rheumatoid arthritis (RA) with pulmonary
fibrosis (PF). Methods A total of 107 patients with RA who were treated at the hospital from July 2022 to
July 2023 were selected as the study group. The study group was further divided into the RA group (42 cases)
and the RA with PF group (65 cases) based on whether the patients was combined with PF. Additionally, 90
healthy individuals who underwent physical examinations during the same period were selected as the control
group. General data of all study participants were collected. Serum levels of ESM-1 and sST2 were detected in
all subjects by enzyme-linked immunosorbent assay (ELISA). Pearson correlation analysis was conducted to
assess the correlation between serum ESM-1 and sST2 levels with RA-related indicators. Multivariate Logistic
regression analysis was performed to identify the influencing factors of RA with PF. Receiver operating char-
acteristic (ROC) curve was utilized to evaluate the diagnostic value of serum ESM-1 and sST2 for RA with
PF. Results Compared with the control group,serum ESM-1,sST2, rheumatoid factor (RF) and anti-cyclic
citrullinated peptide (CCP) antibody levels were significantly higher in the study group (P <C0. 05). Serum
ESM-1 and sST2 levels were positively correlated with RF and anti-CCP antibody (P <C0. 05). Compared with
the RA group, the levels of erythrocyte sedimentation rate (ESR),C-reactive protein (CRP),carbon dioxide
partial pressure and oxygen partial pressure were elevated in the RA with PF group (P <C0. 05). Compared
with the RA group,serum ESM-1,sST2,RF and anti-CCP antibody levels were significantly higher in the RA
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with PF group (P<C0. 05). Elevated serum ESM-1,sST2 and RF levels were independent risk factors for com-
bined PF in RA patients (P<C0. 05). The area under the curve (AUC) of serum ESM-1 and sST2 alone and in
combination for the diagnosis of RA combined with PF were 0. 865,0. 849 and 0. 946 respectively,and the AUC

of the two indicators in combination was greater than that of the diagnosis alone (P <C0. 05). Conclusion

Serum

ESM-1 and sST2 levels are elevated in RA patients with PF,and the combination of the two indicators has

good diagnostic value for RA combined with PF.
Key words: rheumatoid arthritis;

growth stimulating gene 2 protein; diagnosis
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Bt PR DL o s ROR L AL L RCR ¢ K5,
2 4 [8) L 35 R F B 26 05 22 40 b » i — 25 T R L 3R
FH SNK-¢ ¥ 5% ; 117§ ESM-1.sST2 /K F 5 RA # 2%
FE R By A e R H Pearson #H 3¢ #4743 #7152 A
% Logistic [WIH 417 RA & Jf PF 520 K 2 Rk FH 32
W TAERE (ROC) i 42 P4 1 ¥ ESM-1.,sST2 X}
RA &7 PF iz Wi i i, i 2 T AL (AUO) He#R
DeLong ¥655, DL P<<0.05 WESAHGHHE X,

2 2 R

2.1 X PR FBFIE 4 M ESM-1.,sST2 . RF. 3t CCP
VK S5 EAM L, 058 4A i ESM-1,

sST2 .RF . #T CCP $ifk K FH B Hm . 2R A5
e L (P<<0.05), WFE 1,
2.2 i ESM-1.sST2 5 RA A& F8 Fr 09 4H 56 14
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RA B & I iE ESM-1 K5 RA MHEHE 45 RE. 4L
CCP HiiE B IEAH K (» =0. 551,0. 669, P<C0. 05) ; Ifil
W sST2 /K ¥ 5 RF. $ii CCP #i & & FE M & (r =
0.535,0. 791, P <C0.05), #f — % 1E 4 i, PE 3.
BMI J& . 53 A1 56 20 M & B, 13 ESM-1 K EA 5
RF .3t CCP ik 2 1E A 56 (r = 0. 506.0. 567, P <C0.
05) 5 1ML 7% sST2 /KA 5 RFE. 41 CCP ik £ 1F 46 %
(r=0.499.0. 628, P<0.05),

2.3 gl RA R RA & IF PF 416 PR %R HE 8%
#igli RA 40 . RA &I PF 41 # % ESR.CRP, — %1k
R A RILE, ZR WA R E X (P<
0.05) ; UL B M AE % 51 . BMI, WBC 8, 22 57
WG 8 L (P>0.05), W2,

2.4 340 ESM-1.sST2 K F i S5XF B4
B, gl RA 41003 ESM-1.sST2.RF. 4t CCP $i ik
KR BT, Z R WA S IEE L (P<<0.05); 5
gl RA L RA A 91 PF 4l ESM-1,sST2,
RF .9t CCP $iLik/KF¥ B W& Z 5 WA S it %5
X (P<C0.05), W% 3,

2.5 Logistic [MIH4 87 RA B & A JF PF 5200

% LURAREBEIPF HHARGE=0.2=1,L
F2ME 3P ERAGIEE L TEIR ESR.CRP,
TAEARER AT R LR A L ESMA1, sST2 4t CCP Hidk .
RE (X s2ED Sk A A8 & 347 B [ R Logistic 1114
ST . &5 R, ESR.ESM-1.sST2. %t CCP #Hifk.
RF & RA & &1 PF W H £ (P <<0.05) ., %
IEAREWS M BMI J5 i — 20 #1472 [ & Logistic 1]
P43 HT , 45 S 58 7R I 7 ESM-1.sST2.RF KT 5 2
RA & & JF PF By Al 57 A& F % (P <<0. 05), UL
F£ 4.5,

2.6 ROC [k #r 1L ESM-1,sST2 Xf RA & JF
PF izt DL E 2B G I PF RS 5 CR
HIE=0,483=1.,LL ESM-1 fl sST2 J 1 5 725 &,
Jf2k H ZJC Logistic M IHBEARVEE 2 W8 AR AT HLG .
45 ORI ESM-1.,sST2 Bl J2 1412 M RA
HAIF PF A9 AUC 43054 0. 865.,0. 849.,0. 946, R
BE4r 9 A 90, 77 % .89. 23 % .87. 69 % » 5 5 FE 43 il A
76.19%.78.57% .85. 24 %, “HEBE LW AUC K
TH 2 W (Z - pppesns = 1. 987, P = 0. 046;
Z w12 =2.102,P=0.035), WFE6,

=1 FRASHBAFRN KM EF ESM-1.sST2 RF. 1 CCP HiF K E LB (x +5)

205 n ESM-1(ng/mL) sST2(pg/mL) RF(U/mL) ¥t CCP Hifk (U/mL)
HF 5% 41 107 3.0440. 66 35.50411. 49 268.35485.13 6 241.47£791. 27
X M2 90 1.13+0. 31 11.3143.51 103.71433.19 651.29+101. 24
¢ 25. 208 19. 226 17. 271 66. 540
P <0. 001 <0. 001 <0. 001 <0. 001
=2 Ba RAEF RAEH PFAIEKREMIEE2 (%)W x+5]

- ezl AE#Y BMI ESR CRP WBC  THEUEBANE SRR
Z] n

5 4 ) (kg/m®) (mm/h) (mg/L) (X10" (mmHg) (mmHg)
RASIEPEZ 65 31(47.69)  34(52.31) 66.17+8.37 23.1146.17 60.29+19.21 56.13+17.16  9.114+2.98  60.21415.21 60.29-+18.87
gl RA 4 42 23(54.76)  19(45.23) 63.4977.46 22.0346.32 15.164.95  35.01£11.21  8.5142.63  40.0146.13  99.9547.12
1/ 0.510 1. 686 0.876 14. 886 6. 054 1. 064 8.178 13.017
P 0.475 0. 095 0. 383 <0.001 <0.001 0. 290 <0.001 <£0. 001

x3 3 A M i#EF SFRP5.CTRP3.RF.$1 CCP #iffk7k FEEb % (= £ )
215 n ESM-1(ng/mL) sST2(pg/mL) RF(U/mL) ¥t CCP Hifk (U/mL)
RA &3 PF 41 65 3.3340.66 40. 89413. 49 310.29+102. 39 6 679.21+£791. 27
gl RA 4 42 2.61+0.31 27.1647.58 203. 46 £66. 31 5 564.03+£603. 11
X M2 90 1.13+0. 31 11.3143.51 103.71433.19 651.29+101. 24
F 163.572 214.672 165. 162 2706. 000
P <0. 001 <0. 001 <0. 001 <<0. 001
F4 B HEE Logistic @A 4 RA BE & PF g MEZ

EASES B SE Wald X* P OR OR 4 95%CI
ESR 0.585 0. 281 4. 334 0.037 1. 795 1.035~3.114
CRP 0. 209 0. 265 0. 620 0.431 1.232 0.733~2.071




