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Abstract: Objective To investigate the predictive value of serum soluble stromelysin 2 (sST2) and solu-
ble programmed death-1 (sPD-1) in the prognosis of elderly patients with rheumatoid arthritis (RA).
Methods A total of 110 elderly RA patients admitted to the 971 Hospital of the PLLA Navy from January 2022
to January 2023 were selected as the observation group,and 110 healthy people who underwent physical exam-
ination in the 971 Hospital of the PLLA Navy during the same period were selected as the control group. Ac-
cording to the prognosis,the patients were divided into poor prognosis group and good prognosis group. The
serum levels of sST2 and sPD-1 were compared between the observation group and the control group,and be-
tween the good prognosis group and the poor prognosis group. Multivariate Logistic regression was used to
analyze the influencing factors of poor prognosis in RA patients. Receiver operating characteristic (ROC)
curve was drawn to analyze the predictive value of serum sST2 and sPD-1 levels alone and in combination for

poor prognosis in RA patients. Results The serum levels of sST2 and sPD-1 in the observation group were
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higher than those in the control group,and the differences were statistically significant (P <Z0. 05). There
were 33 cases in the poor prognosis group and 77 cases in the good prognosis group. The course of disease in
the poor prognosis group was longer than that in the good prognosis group,and the difference was statistically
significant (P < 0. 05). The serum levels of sST2 and sPD-1 in the poor prognosis group were higher than
those in the good prognosis group,and the differences were statistically significant (P <C0. 05). Multivariate
Logistic regression analysis showed that sST2,sPD-1 and disease duration were the influencing factors of poor
prognosis in RA patients (P<C0. 05). ROC curve analysis showed that the area under the curve (AUC) of ser-
um sST2 and sPD-1 levels for predicting poor prognosis of RA patients was 0. 777 (95%CI ;0. 688—0. 851)
and 0. 800 (95%CI :0.713—0. 870) respectively,and the AUC of combined prediction was 0.872 (95%CI ;
0.795—0. 928). The combined prediction of the two was better than that of each individual prediction
(Z combined with-ss2 = 2. 006 s Z o obined withopn1 — 2. 001, P =0, 045,0. 045). The sensitivity and specificity of the com-
bined prediction of the two was 90.91% and 76. 62% respectively. Conclusion The serum levels of sST2 and
sPD-1 are up-regulated in elderly RA patients,and they are both influencing factors for the poor prognosis of

RA patients. The combination of the two has a higher predictive value for the poor prognosis of RA patients.

Key words: the elderly; rheumatoid arthritis;

prognosis

FRR KT R (RA) B T —Fh B B S PEsm
T2 B R RFAE Ry 42 Z8 1 V8 T 4 L O 1 ¥ s 3 1 % 9% i
A T IO OGO 2 B Ol N i &
HOT W MAZFEE A . HHAES
TE RBIRAE AR AR R R, B S0 i 5
DI OG B 5 I &0 I A 5 0 AN T 8 R BB T
I, Z4F RA WP G2 872 6™ . Hil, Z4F
RA G 1 I PR REAE 5 2 Fioge g A0 AL, I IR 12 W Xk 2
KA TS BURE R IR, ™ 5] R ek g B
FICT 4 B 0 A i B f B s ™ S L TR
PEIE BT R R 2 (sST2) & B BT R i R 2(ST2) 1Y
Ci7 I s o o ORI R A S DN B -5
VB S A G P s Bk AR L A R ST R . sST2 W]
R 140 LA 28 (TL)-33 (9 32 44, 3006 11-33/ST2 {57
SOl L5 RA WK YA R R R A
T-ZK-1(sPD-D J& FHREERE A KK, & 1 Fh sk
PP A2 1, B 5 0T i M R P MR B T A1 (sPD-
LA T AR & 9 G B 1 1. A BF 583 52
sPD-1/sPD-L1 il 7E [ B F e Pk 92 9 h & #5822
YERT X e B 28 A — W 1EH . 5 RA &
ML REE —EBRART . HHER sST2.sPD-1 78 #4F
RA %5 X WU WAE BR800, ok T f H 5 2%
AE RA C R AW 50 o K A i3 sST2.sPD-1 K
e, 2B AT TG sST2.sPD-1 K P X RA 3%
TG A T 0B, B 70 AE RA BE 5 ol st 2 it
—ESHKAE
1 &RSHE
1.1 — &R 2022 4E 1 A & 2023 4£ 1 A
BN B il 2500 225 LB — B B IR 1 110 1] & 4F

soluble stromelysin 2;

soluble programmed death-1;

RA B EAE WML, Hh 5 51 ], & 59 Bl ; 4 i
62~80 % 2 (70. 21 7. 17) % ;2 1~5 4, F 2y
(3.214+1. 054, 9 ABRIE: (DFFA CHRLS]H RA
WA (2) G IR R 28 . HEBR AR . (D) A%
PERIR s (2) T A T FH MG F AR 85 () A ™ H IR
Pty s (O WA R R R/ 2595 (O FA
O VE S E A E UIRERRDG 5 (6) A H A P AH DG gR
W s (DA NN D) BE RS AT . 53 2 B 110 1] [8] 6 v [
N B Fiff 3050 5 LB — B e R AT R A 1 i e N P
SRR, Horp 58 53 9, 4 57 fl AE R 61~80 %,
¥1(70.85+E7.43) % WML AE I8 A — i BE R LG
L ESH G FE L (P>0.05) A e, BT
B 58X G B L S T 3 A TR AR B 9% O 45 2 A
A1, AW oT o i BN R A 5 L& —
PR Bt s 2 A0 % 51 25 WAL AL fE (971 11-2024061906)
1.2 iR 50 sST2 Bk G W 56 (ELISA)
A& (525 FLD711380, #& ok 78 24 9y Bl 45 A IR A
H]) ;sPD-1 ELISA 3l & (485 : F9696-B., IR Il i F
WIVRA B2 /) 5 B0 ML (LS . M1324R, B3I T3 Hii IR
A=A BB A FRA A 5 B bR AL (5. MB-580, TR I
TCAARHE B A FRAFD

1.3 ik

1.3.1 SER s BT B HE AR K HIE R X
TRKS: RG24 H 23 I # Bk I 4 mL B0 10 min, /35
MY B —80 C vKAf AR AR . LY sST2.sPD-
1 KPR A ELISA SEAT R K 4 5 L AR X R i fL
G5 WEHR 50 p L R IR A X I AL H L B2 % B AT L
BT 37 CHIRAMT 30 min, JHEERKPEL . FMA
50 pL BEFRHLIA B AE 37 CHEIRAIBEE 30 min, B



. 322 -

HIEF SR 2025 F 2 A% 22 %% 3 M

Lab Med Clin,February 2025, Vol. 22, No. 3

PEE IMA 50 pL WA B A, A 50 pL &1k
W2 1k N B I >R FH A AR DU

1.3.2 WEiPAE A EfER RS 6 > H ]
B A A B TR ST ITEAL . R PE(2018 2
RGBS RS I7 48 8O v WG F 58 b E DR AT A0 4L
(DX <1 A ERAT<1A,C RMEH
(CRP)<1. 00 mg/dL, ¥ 5 & PF 73 i 3R (VAS) IF
G3<<1 435 (2) TR A6 959 1% 2 48 B (SDAD L 28 A4~ 5675
k& B (TIC) . 28 A& HIm B (SJO) . [ #H AN
(0~ 10 43, PGA) ., & 4 K I (MDGA) , SDAI=
TJC+SJC+PGA+ MDGA + CRP, SDAI<<1, &
PLEARE 1 WU A HUE R4, HR AR, MR
R T 1 DU Lo R TS AN R AL TS R4 .
1.4 Siitephb ¥ R SPSS25. 0 48 # ik 47 %k
PAb 3 5 Gt B, A5G IR S A 1Y T i BEOR D
x s KR A ] FORECR TS BEA ¢ R, 1B
BB H A R R AL LR X7 e, R
M ZH# Logistic MIE4MT RA B W5 A R A 520
W, 2l 3238 TAERAE (ROC) il 4 4 B i i
sST2.sPD-1 gl S B A R W6 RA BF Fil S AN R 1Y

A . L P<<0.05 WZERAGIH¥EX.

2 % ES

2.1 WLE A A X IR 4] M7 sST2. sPD-1 7K - kb
B OMERA NG sST2.sPD-1 /K1 m T4 lad, 2%
SWHEGIFE L (P<<0.05), WE1,

1 MR AR RAMTE sST2.sPD-1 7k F
b8 (> +5,ng/mL)
21 51 n sST2 sPD-1
pUE=%:| 110 43.54+5. 33 34.6944. 82
it B 110 21.863.59 19.5242.71
! 35. 383 28.773
P <20. 001 <0. 001

2.2 TUn RAFAHMBUS A R AR TOR LR B
AR 33 FL WG RAFH 77 B, BUS A B HF
P K (BMID M50 DL KPR st I A s B R
o e UL AR A L P R AL LR, 25 R TS
TR (P >0.05) ; BUA A B4 B H i R K T S
REFd, 2R A 5it ¥ B X (P<<0.05), W2,

x2 FMERFEMBMEARARAMKKT BRI (%) xL5]
s i} AE I P53 BMI 9o T R
%) 5 4 (kg/m*) 4F) H I
WG A4l 33  70.66+7.34 16(48.48) 17(51.52) 23.8543.19 3.56+1.21 18(54.55) 15(45. 45)
WU RIFH 77 70.02£7.09 35(45. 45) 42(54.55) 23.42+3.12 3.06+0. 98 39(50. 65) 38(49. 35)
t/x* 0.658 0.085 0.658 2.281 0. 140
P 0.511 0.770 0.512 0.024 0.708
WA i AN
451 n
H ¥ H ¥ H ¥
BEARAYL 33 16(48. 48) 17(51.52) 13(39.39) 20(60. 61) 15(45. 45) 18(54.55)
WG Rardl 77 32(41.56) 45(58. 44) 21(27.27) 56(72.73) 22(28.57) 55(71.43)
/X" 0.451 1.589 2. 950
P 0.502 0. 207 0.086

2.3 WREARHAMBE B A MG sST2,sPD-1 7K
Tk WA RAIME sST2.sPD-1 K F2 & T
JE RN, 2ZRWASITHFE X (P<<0.05), WWE 3,

3 BIEARAMWERIIFAME sST2.sPD-1
IKFEL B (x +5,ng/mL)
4591 n sST2 sPD-1
TG A R 33 50.15+5. 67 38.88+14. 88
i 5 R4l 77 40.71+5.19 32.8944.79
L 8.502 5.977
P <<0. 001 <<0. 001

2.4 ZMHZE Logistic A48 RA & HUE A R
MHE URABEESRAEWBEARGE=1,
=0 KA, L sST2SZM{E) . sPD-1 CSZED |
S B CSEINED o A2 B i AT 2 I & Logistic [543
M. 25 R R . sST2 sPD-1 B2 RA B Bl A
K A2 [ & (P<<0.05), W& 4,

2.5 IfiiF sST2.sPD-1 Hul S k5 K I XF RA B8 %
G A RN LLBUS B4 R B P REAS | 7
JEA R AR A 22 6] ROC i £k i 17 73 B7 . 45
WR LML sST2.sPD-1 Filll RA B & W5 A KAk
2RI AL CAUC) 43 3 A 0. 777 (95% CI: 0. 688 ~



B EF 5K 202545 2 A% 224%% 338 Lab Med Clin,February 2025, Vol. 22, No. 3 e 323

0.851).,0.800(95%CI ;0. 713~0. 870) , —# B4 i
M AUC M 0.872(95 % CI ;0. 795~0. 928) , 4 Bk
AW E) AUC T A B0 AUCCZ - pppwsre =
2.006.Z - wpspp1 = 2. 001, P =0.045,0.045), &
A T Y R AERE A 90, 91 %, K RN 76.62%
U N

x4 ZEE Logistic BlIA4# RA BETEARARH
EALNFSES

5 8 SE  WaldX®? P OR OR 1 95%CI
sST2 0.829 0.319 6.753 0.009 2291 1. 226~4. 281
sPD-1 0.773  0.355 4.746 0.029  2.166 1. 081~4. 346
Yt 0.710  0.348 4.163 0.041  2.034 1. 028~4. 023

x5 Mm% sST2.sPD-1 B EBEEHRNI RA BEMETRUTANME

s AUC R AR AUC i 95%CI p REPVECD FREOD  HBEEK
sST2 0.777 46.98 ng/mL 0.688~0. 851 0. 045 75.76 79.22 0.550
sPD-1 0. 800 34.61 ng/mL 0.713~0.870 0. 045 75.76 76.62 0.524
CHEBE 0.872 — 0.795~0.928 — 90. 91 76.62 0.675
T FoR HE .
1.0 == SST2 g — i L 375 28 11 36 1 0 0 WLZF 4 k. 1y
@-'— i AR TS G RAE -, A T 580 S I A A
0.8 [t ® S 5.0 REZ B0 NE R F R M LN AR
I F W, sST2 520 [ B e MBI 1Y K A2 45 VI A ¢
06 9 01 R e HE LT BERAS | S P W 5 25 sST2 463k 1 o]
= ﬂJ@ VRSB T L 40 2 B G R L AR U IO 2
) 0_4‘ ML R 420 4 0 2 20 LR T 5 50 0
IR, BT & RA R AT, sk 20 k8L, e
0.2 B RA HE# RN . sST2 15 TL-1.1L-33 %9145 . sST2 38
AN 3o A A D 532 50 A I S 8 P 2 R
. oeEs Ve 3 T U S B KR E BT &
EE . sST2 K55 RA (555 1 3h BE A1 O, T 8 5 4 i Bk
Bl W sST2PD 1 SMBRARNENEEFRERR 1 GRS T A9 & N S RA B9 K
B ROC fh4 A, KRR R E R EF RA BH M sST2 KF
s w W1 T FLTUS R B HB % sST2 K SF 1
iz (4

RA J&—Fh @ B PEE5 4 AV 0 . FE RN 4
B A AR R AR T 0 BROCTR L  iK  f AE AE
IR T LSRG P S 5 S oz 2K A 5 B E I 1
O AT 35 K O B A A AR A KL, S — Tl 1
RAE . RATEEEARE P RF R BUkE e, H
HABMSKNE KR A0 B H B A, 8 i
PR SRR R L A ORI i P
BHE AT T R NRER SR, A S RE T
Lo SRBE ZR B A 2R R T i Bl 2 B4 O
JAE S 00 MBI il P B A5 L 4 SR A R BLOR R
T3 %% 5 1 BLAE D& AR S5 i B A ™ 5 )
PR . H AT I T R 02 W RIR T
T 175 R Fe 38 S8 UG 2 B 2 K I G T
DRI L ASBIF 8 38 e 20 A I3 2 48 A5 5 5 19 R DG 4
PE— R FE I (8 TS 9 O o (e, A AT
L2 IEPFA 8 TS 1 B0 L R U BAIR T T B X 2k
HEHEPRAHEEE L,

T UG KRB R sST2 K P15 RA M &4
B E WG A — & B R, sST2 7K F It 5 7 #8 i of
R R AR L IV sl A i f = | 0 g B 1
T I SR AE SR 3E 10 2 5 9005 1) & A i g
sPD-1 Al 4 g 1M B [6) 45 5 23 1, R HLAAR &2 2

RE RN R FEVAEAE A 22l sPD-1 J& — R R 7
PESET SZ R B HE P REHLAR T bk B 40 M 32 K15 2 A
— E AW AR, R 2 RA B &R, B
A, sPD-1 5 R sPD-L1, sPD-L2 il i A1
PEFT 306 T bk 40 A B 96k 0 248 Al 380  32F 1 490 1 20
it PR B R T S el MUK B i it 52, 51 & RAL BRItz
Hb,sPD-1 8 2 5 HLIA MBI 2 , 45 G 988 1o 24 I
FWFFEUESE  RA 1 & AR B AS T G 928 200 Jf 1) AH BLAF H
FT BRLAZ 4N I 40 K A0 S R VR O 3 )
BF T kL4055 B bk L 20 i e ) £ P A 4 5k e
AGMIEGI K RA B—RIFEHPY . s i 55
FW.sPD-1 25 RA W& LMK, AT/EN RA Bl
WA bR S, OF HooT AR S S e iR T S . AR



. 324 HIEF SR 2025 F 2 A% 22 %% 3 M

Lab Med Clin,February 2025, Vol. 22, No. 3

R R R, BAF RA BH MG sPD-1 /KF & T
B, UG A BB 8 H sPD-1 K FI B & T U5 B
I BB, 8 sPD-1 KF 5 RA % UIAH ¢, #E DU
sPD-1 7KV T i AT 4R LA G 8 0 2%, 4] T ok 2 20
JL B b A48 P 90 L AR 2 R R DR R, T % R
RA 1% 5 % & T T i R 4 Bl 12 e fn 8 o 1is
VAl XPVRYT 7 R AT B4 — e 44l .

AR5 L B £ Logistic 1] 9 4t 45 £ B /R,
sST2.sPD-1. 9 B 4y RA B3 W5 A R 1952 i
0B UG TE DA L FE bR, B2 0 1 O SR BUAT 2
BT . ROC fh £k 73 B 45 R W7, 7 sST2,
sPD-1 Bl 750 8 & & B WS AN R B AUC 4351 8
0.777.0. 800, ~F A MWK AUC H 0.872, %
A TG F & A 5l 5000, 38R 3K BEA R AR
RA H 35 UG A 5 4 A0 1A

g L Prik, &4 RA BF I sST2.sPD-1 /KF
¥R H¥ o RA BENGE AR BZmWE R, &
B X EAE RA BH WS BHA S i A (8, (H
AR FEAAFTE AR Z AL, i B = X sST2. sPD-1 7
RA VR HIBLH 0 AH W5, 4 J5 23 39 I AE A 4 ik —
o

S % Uk

[1] LINY J,ANZAGHE M,SCHULKE S. Update on the path-
omechanism, diagnosis,and treatment options for rheumatoid
arthritis[ ] ]. Cells,2020,9(4) : 880.

[2] CANO-GARCIA L,MANRIQUE-ARIJA S, DOMINGUEZ-
QUESADA C,et al. Sarcopenia and nutrition in elderly rheu-
matoid arthritis patients:a cross-sectional study to determine
prevalence and risk factors[J]. Nutrients, 2023, 15 (11):
2440.

[3] HOLLAND-FISCHER M, THOMSEN R W, TARP U,
et al. Prognosis of pneumonia in patients with rheumatoid
arthritis: the role of medication and disease activity prior
to admission a population-based cohort study[]J]. RMD
Open,2020,6(1):e001102.

(4] BREE. MO S 805 A LT 7T v R B3R 2 2 K
VRS S ARG L ) v B TR RS B B AN (LT .
i 1 995 By 33 + 2022, 22(2) : 37-40.

(5] EWH. 1M sST2, MMP-3,RF 7 26 KU 56 15 & 18 7
1 AL BT R T s B L) . R ANE R T AT, 2022, 20
(33):17-21.

[6] XUANY L,CHEN F H,QIN L,et al. sPD-1 and sPD-L1
levels in serum and urine of patients with primary ne-
phrotic syndrome and their clinical significance[ ] ]. Clin
Lab,2021,67(10) :5-12.

[7] XU L,JIANG L,NIE L,et al. Soluble programmed death

molecule 1(sPD-1)as a predictor of interstitial lung dis-
ease in rheumatoid arthritis[ J ]. BMC Immunol, 2021, 22
(1):69.

[8] Lhul,BR# M. A & fee ey L sz WA (M. Jb st A
RZEEE AL, 2014:5-6.

[9] rhae a2 KRR % 4 43, 2018 I KB X R12YT
R, AR, 2018,57(4) 1 242-251.

[10] MOLLER B, KOLLERT F,SCULEAN A, et al. Infectious
triggers in periodontitis and the gut in rheumatoid arthritis
(RA) :a complex story about association and causality[]].
Front Immunol,2020,11:1108-1112.

(110 EATHF B0 MU0 us. 2 4t B B B & ) e HR o X o
AER KB RTTR B E VAS BB 41 N T 7K S 8% 8 oy
Brid]. e frFheA A0, 2023, 21 (21) 1 126.

[12] wehy . 2298, 7 W45 5 BRAZ T 15 00 28 4F 28 MU 5G9y 48 JB 4%
A BN R A 3 B i S ()], b B AR 2R Ak AR L 2021,
41(15):3263-3267.

[13] JUNG S M,LEE S W,SONG ] J,et al. Drug survival of
biologic therapy in elderly patients with rheumatoid ar-
thritis compared with nonelderly patients: results from
the korean college of rheumatology biologics registry[J].
J Clin Rheumatol,2022,28(1) :e81-e88.

[14] BiWEE HEIEFS , LM, 1174 sST2.BNP,CA125 51 1k
O 70 FR A O DI RE S LI UG RO AR SE TSR LT . HE T
TP 2 B 2 4, 2024, 45(1) 1 43-46.

[15] KA. SBEUR R R 3646, LW sST2 7828 KGR M 617 &
TN By 7 A8 I b g (B L ] G B R o, 2021, 36 (12)
1238-1242.

[16] s Ah. #8245, Xz ¥k, 55, 28 O 5C 39 48 [ 3% 1 3 0
sST2 K5 %9 15 2l BE 19 AR SC PR LT, P &R B2 %, 2021,
33(7):1069-1072.

[17]) BB JU 8, . WS sST2.RF,CCP Hi ik K 5%
DGR OG5 58 T7 RCHE AR RO AR SCAE 23 T LT 1. SR DI vp Y [ 25
#4,2023,33(5) :13-15.

C18] 7 57, sk BE 57, 42 % i, 4F. MRI MR 43 1M1 7 CTHRCI,
sPD-1 7628 WU 217 2 0 o i iz A (LT . i CT
1 MRI 4% 7 ,2023,21(11) :159-161.

[19] BEHIH, A5, 1 B, %. SPD-1.CYTLI 7E 2 KU 36 1 &
S K KOS S SR AR R AR DG LT I BroAG 36 2
2 2435,2022,43(11) :1286-1289.

[20] JANG S, KWON E J, LEE J J. Rheumatoid arthritis:
pathogenic roles of diverse immune cells[J]. Int J Mol
Sci,2022,23(2) :905.

[21] ZJee, B Yese, MR 4. M sPD-1 Al sPD-L1 X} 25 K
P0G R B2 W (8 S HL 5 50 15 2 B I AR S LT . Bt
IH R RE K 22 4, 2021,46(7) :805-811.

Clicfs B 3 :2024-07-23 & 181 H 31 .2024-12-10)



