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The Application Value of Soluble Suppression of Tumorigenicity-2 in Heart Failure
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W OE. B8 TR A KRS AKX LA 2 %S (soluble suppression of tumorigenicity-2, sST2) & 7 338 #9417 |
R R EREGIAA LA RBRERA PALE R, Fik: EEEKE 2021 F12 A £2023 57 A ERKSA
FHE S ) ZBAERR G ) T8 B H 200 6], IKER BHANIRIE S /) %38 3E 08 9% & 200 FI4F A s RRLE, Af AT sST2 ik
B, R, CEREHOE P ST2 AR SHTBE (P <0001) ; AASHIRSREM ST KEFLELERITFEF
(P<0.001) , R4 g5ty ) 238 =20 sST2 REAE AR F £5F (P <0.001) , & HREBRFHE T2 sST2 K
BAHEEGTFEF (P<0.001); sST2 5 NT-proBNP £ EA8% (rs = 0.681, P << 0.001 ) . 5 ¢TNI#&E 2 EA% (15 = 0.258,
P=0.004) . 5 ACEAFKRKAAZEZEME (1s = 0375, P<0.001) . 5AEWBEAREEME (s = 0.191, P=0.036) ,
5 LVEF Z i #8% (1s = -0.631, P < 0.001) ; i@id ROC v & 447, sST2 #I7:w /1 %869 ROC W& F @A A4 0.896, 95%
TAER ) (IC) 4 0.864-0.929 (P < 0.001 ) 5 NT-proBNP 7 B4 7 %3569 ROC w28 T @24 0.985, 95% T1E X
& (IC) 4 0.974-0.997 (P < 0.001) . s S A FBEH SST2 RAEM RS G, REMZC A RBEE; Shthsd, NT-
proBNP. cTNI & /Z %/ 248 % ; 'Gﬂﬁﬁé’li‘%lﬂf\ B, sST2 REALARE,

Abstract: Objective: To investigate the soluble suppression of tumorigenicity 2 (sST2) protein in the diagnosis and severity of heart
failure and its difference in different causes of heart failure. Methods: 200 patients with heart failure admitted to the Department of
Cardiology of our hospital from December 2021 to July 2023 were retrospectively collected, and 200 patients with non-heart failure
and non-coronary heart disease admitted during the same period were collected as the control group, and the sST2 concentration was
compared and analyzed. Results: The serum concentration of sST2 in patients with heart failure was significantly higher than that in
control group (P < 0.001). There were statistical differences in sST2 concentration among the three groups of New York Heart Function
classification (P < 0.001),and there were statistical differences in sST2 concentration among the three groups of heart failure with
different ejection fraction (P < 0.001). There were significant differences in sST2 concentration among the four groups in different
causes of heart failure (P < 0.001). sST2 was positively correlated with NT-proBNP (rs = 0.681, P < 0.001), cTNI concentration (rs =
0.258, P=0.004), left ventricular end-diastolic diameter (rs = 0.375, P < 0.001), and left anterior and posterior atrial diameter (rs = 0.191,
P <0.001). P=0.036), was negatively correlated with LVEF (rs = -0.631, P < 0.001); According to ROC curve analysis, the area under
ROC curve of sST2 in the diagnosis of heart failure was 0.896, 95% confidence interval (IC) was 0.864-0.929 (P < 0.001), and the area
under ROC curve of the combination of SST2 and NT-proBNP in the diagnosis of heart failure was 0.985. 95% confidence interval (IC)
was 0.974 to 0.997 (P < 0.001). Conclusion: The concentration of sST2 in patients with heart failure is significantly increased, and the
higher the concentration is, the more serious the heart failure is. It was significantly correlated with ejection fraction, NT-proBNP, cTNI

concentration, etc. Different causes of heart failure, sSST2 concentration is also different.
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U JI R B UL O MR 2 —, FERESNITIE,

FHRBEAE WO T RS R G E R, AR
WFIAFIE 2 25 A (suppression of tumorigenicity-2, ST2)
M2 -1(interleukin-1, TL-1) ZZ4K—Fl, FER S
ik 2q12 I, UUPIFMERIRIAY £, Hi—F 2T iEIE
(sST2) , HFeMiFHZIA, 7 —F2igs A TE 0 (ST20L) U,
20 LA M % A MU 22 P sST2 R4, 3 i Jiffi) TL-
33/ST2L Wf5F A& il , ML o MEr4Efl ., LA
JEOK, g T ¥, BRRRETIR C4UES:: sST2
S50 T A SRR — R A I RIC Y, R0 R
B a9 IRIT . TUE SR EORE X, 1 H. sST2 A5Z4E
g, MAFE SRR MR, R CE R, sST2 /EN
OISR A YbRic Y, HarE NSMIBAE T RIS
WrEe, HAagl, ds Rt s it schf, (it —
ST s I H sST2 TR0 1 3 i R 27 £ B2 (A F 7878 [ A ob
2 B (HAFRST

2 ZBERFIE
2.1 &
211 R R

Wk 2021 4F 12 A 2 2023 4F 7 A 78 A BE 27 5w I 12
B Be O RO S B R, AR AL 2.0 DI RE 42
ATAHIRAE . TU R4 40 f51], T ZR2H 40 5], TV 9440 40 f4); AR
st N1 11170+ & N i e U =P 1 R T (O R T
SRS OR B 40 191 S A3 R BE AR 40 15 AL
FIEERR A A Bt RO L AE 40 B, B sk AL AL
FRLH 40 ], RO IR 40 41 OISR ZE 40 B,
At F15EE 200 B CoEd]) 5 WEERIFIA AR O S5
SR AR R 200 1) (XTREAL)

2.1.2 thaArE

G (2021 ESC 280/ 52 Wi AiG riem )

Si—, A BRI 0 F 5 (HFEF ) « D0 F1 5%
SEAEARAN / SRR ; @ LVEF < 40%.

S5, Sl Ay BB B AR Y 0 F1 52 (HFmeEF ) -
@0 Ty IR A / SARAE; @ LVEF: 40%~49%; (3 NT-
proBNP > 125 ng/mL. i, BESFGU T 2D 4% —
e N AR RO IR R .

5=, i sr BOOR B (.0 J) 3 (HFpEF ) : D4 J)
FEWRER AN/ BUERAE; @ LVEF = 50%; 3 NT-proBNP >
125ng/mL, H:i, BRESFELUFEDL % —RAELED
JERN /B BT R DR IR RE SR
2.1.3 HRARAE

At ONAESE; QM EAEY; MNP :
WUEMEME . A B Rretpan; @HFTIREAR4: (AST, ALT >
IEH ERR3AY) 3 GIRRFRIA SR

22 AR E
2.2.1 ARG R GTH BRI SR

OIL TR ABCE . Fi . A EFEE (body
mass index, BMI) | BiJRME, ®ILE. OpEig), A2.0
DIRes . WA . RIS

QUIIReAEdER: ABEHT sST2, NT-proBNP, ¢TNI,

QHFE.LINETRR: ABLE LI BEE: 2 0E5 sy
%0 (left ventricular ejection fraction, LVEF ) | 7.2 &7 5k A
4% (left ventricular end-diastolic dimension, LVEDD ) | Z&.(»
JHTJE1E ( Anteroposterior diameter of left atrium, LAAP) .
2.2.2sST2, NT-proBNP. cTNI &4

AR E E ST EMRAS TRk I SmL, R 5yl
JERE AR AR E sST2 W& () PH il = E YR AT
FRA F) 3625 AS000 42 H 3 T2 9O R ) o R
FREDENCERIN NT-proBNP & ¢TNI (& & (T T29d6
SIS ) o BT AR A W — T R
238 FCHEKE

T LBl R34 T R A e B e I e R B DX R e
e REALOESMSE (LVEF) | 220 E &R AN
f& (LVDD) | Zebpsiijate (LAPP) ¥k,
23 it FES

i FH SPSS27.0 #R 4 43 B, FE A 19 1E & ¥ F Shapiro-
Wilk #5565 THEFORT G IERDMH s FoR, WA
FHM(Pys, Pog) 3785 AFEIEAS R H oy 255500 FMhsr
FEAS ¢ KL T L ) LA, AR 28 07 25 4 W A T 22 201 1)
LhAE, AL LR LSD-t K. ARIEAS G . T EARST
A A2 - BERE U B P tei, eS8 iR -
ORI H R34 T 22 2 (8] b s, 2 a5 b s AR g
IR - KRR 2 ANOVA K f s ORI B R = A G
( Spearman ) HATAHICPE T, THEGERI A BIEL (%)
LR IE) FEBRE T X R SE A2 TARRFEZE (ROC
4 ) B MG sST2. NT-proBNP Fi— KB4 Xl PRC> 7
v 2T E

3ER
3 NERASBAWABEARFHHITLE
DI BRI BMI 3 TRHIRA, 2R BASEE Y
(P <0.05) ; DB R MER . R, OFEshiy

He Bl X AR, 25 HASFE L (P <005) ; M4
[EPER. WRKE . K e R, RS ER (P>
0.05) , W% 1,
32 NEASITHRA sST2 AJEEE

DA sST2 W H A 18.49 (11.837, 28.885) ng/
mL, XA sST2 ¥ B2 i P 40K 6.25 (4280, 7.945) ng/
mL, Wi RIREAAES 2 EE5 (Z=13.707, P < 0.001) ,
W2 2,
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R 1MRBAE, OEAMABDREKRERHLER

LEEZE (n=200 ) WTHEZH (n=200) z/x* 8 PE

T (%) 65 (57,74) 59 (52,65) 5.563 < 0.001
R (55 %) 112 (56.0) 110 (55.0) 0.041 0.841
BMI (kg/m’) 23.45 (20.8, 26.575) 225 (21.325, 23.85) 3.081 0.002
WA (1 % ) 63 (31.5) 75 (37.5) 1.593 0.207
i (%) 44 (22.0) 35 (17.5) 1278 0.258

IR (B %) 109 (54.5) 50 (25.0) 36.337 < 0.001
BRI (B %) 43 (21.5) 23 (11.5) 7.258 0.007

L) (6% ) 71 (35.5) 6(3.0) 67.951 < 0.001

H: P <005, ZRASITFEL,
R2OFAHASFIRA sST2 AYLLE:
( Hfrgh, F—MoH—FE =MoLy )

M (P, T
53EH (243 ZE P{E
P.s)
(95%CI )
18.49
R (11.837, 11.74
28.885) (10.12, 13.707 < 0.001
6.25(4.280, 13.60)
ppicE:
SR 7.945)

e P <005, ZRAGIHEL
33 LFEAHRREALDLINEED FR I8 sST2 BIELER
O T) fig 1L 9% 21 sST2 #e J 1% {3 0 R 9.865 (5.2375,
14.4750 ) ng/mL, 0> D BE 11 2% 41 sST2 ¥ B A4 vf v B0
16.075 (11.4825, 23.7125) ng/mL, 0IREE IV 94 sST2 ¥k
BB LR 30.545 (23.0450,48.5750 ) ng/mL, =£H sST2
W BRI FAE G225 (H=64.001, P < 0.001) ,
FH = BRI R D TIBE TV R4 . DIURE T 404 . OIhRE T
G AT, DIIRE TV A F0DIRE T TR (P
< 0.001) , /LIHEE T AL T UAE AL (P=0.001)
3k 3,

R IORARRERAACINEES A sST2 HILLE
(R, F—moB—E=Maa)

Lol M (P, Py HA4 PE
NYHA II £% 9.865 (5.2375,14.4750)
NYHAI 2% 16.075 (11.4825, 23.7125) * 64.001 << 0.001
NYHAIV 4% 30.545 (23.0450,48.5750) *

e P<0.05, ZRA%H#E X, a: 5NYHAT YA, P<0.05
b: 5 NYHATI %Afltb, P < 0.05,
3.4 AES M5 #M O NFIBEE Z BRI

S A B AR ZH sST2 Ve BE Y Fh 240k 31.22 (23.9300,
53.1100 ) ng/mL, Sf Il 73 %5 % BE B AR 20 sST2 ¥k B 1) o oL
Bl 24.995 (16.7050, 36.9975) ng/mL, 5t Ifil 4> KA B2 4
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SST2 #k JF (14 v 37 B0 K 14.455 (9.0125, 19.0900 ) ng/mL,
4 sST2 Wk B B AR 73 A AE 7 46 i % 22 57 (H=50.947,
P <<0.001) , Hi& EMERAR DR I 73 BORARZE . 5 il 534K
BRPERRARAL . ST AR B AL, ALl A, S i o AR 4
sST2 1 T4 AT B FERE AR 4 (P=0.03 ) S5 il 43 £ 4 B4
4 (P <0.001) , 57045 B AR 2 s T 558 1 53 5 0 B
1 (P<0.001), WE4,

R 4 FEISMHE 2z BRI L&
( gy, F—MwEH—F =MoL )
G3EH M (P, P,5) H & Pl
SHAFPFRZE 31.22 (23.9300, 53.1100)
i 2B A 5
%ﬂun{éﬂgﬁih 24.995 (16.7050, 36.9975) * 50.947 < 0.001

SRR 14.455 (9.0125, 19.0900) ©

H: P <005, ZRAGIFE L a 5502541
P < 0.05; b: STl E0E B RLLIAE LG, P < 0.05,
3.5 sST2 MR EMITERR M O AR A . #M K ELOANL
fRE. SIEMSOERA. OIEHERAPAILLE
sl i O U4 sST2 e B2 1 v 4 21.0350( 17.0175,
31.2525) ng/mL, & Il K P 0 IE 5 41 sST2 ¥ FE (1
# ol 147650 (9.0350, 21.8700) ng/mL, ¥ 7K %L .0 L %%
2H sST2 e Ji 1 i 37 % Ky 24.3800 (17.4175, 38.5750) ng/
mL, O L sST2 e i 4k 16.0550 ( 11.8225,
25.6125 ) ng/mL, DU sST2 ¥ BRI fifr1E & G225
5 (H=16.639, P << 0.001) , Him#RGGEY TRkALL L
A RN 11K 2 11 S A5 B S N =181 | W X 22 N S
EA S 1 A e 1 S L N 2= W o Y oA R e e
25 (P=0.002) , SELMECHUEA (P=1.00) . LB
A TE G422 5 (P=0.058 ) 5 it WL 2H 5 25 1
FEPE DR A A2 57 (P=0.019) , 5.0 NI
W (P=0.277) ToBitaE2E 5 Lo MEIRAR 415 & I kO
WERLL TCGE 24255 (P=1.00) , W3 5.
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R 5sST2 MR EMERMMEOCAR. ¥ikELOALR. S
EMEORER . ORI R AL B
(R, E—MSMH—E=Moarky)

G M (P, P9 Hii P1H

KRR ZE 24.3800 (17.4175, 38.5750) °
BRI CARZE 21,0350 (17.0175, 31.2525) °
OIFEEESRLAL  16.0550 (11.8225, 25.6125)

SO 14.7650 (9.0350, 21.8700)

16.639 << 0.001

F: P <005, ZRAGIAE Y a SEMUEECIEHE, P <005,
3.6sST2 7kF£5 NTproBNP, ¢TNI, LVEF, LVED,
LAAP BytEX M

$ST2 5 NT-proBNP, ¢TNI ¥ ERIEMHK, SAE0EE
EARBING . ZEREREREEIEMDE, 5 LVEF 254G,

sST2 5 NT-proBNP [ 31 Bz /R 2 A R 4 s 4 0.681,
P <0.001, fEFEGTH23 Lo Al IAH sST2 5 NT-proBNP
FAAEIEARDG, W3R 6,

3R 6 sST2 5 NT-proBNP By#E %1%
sST2 (ng/ml)
sST2 (ng/ml) 1
NT-proBNP ( pg/ml )
sST2 5 ¢TNI /9 7 2 /K & M1 & &R £ rs 4 0.258,
P=0.004, fF7EGE 278 3 FTINA sST2 5 ¢ TN AFFEIEAA K,
ﬁl)% 70

NT-proBNP ( pg/ml )
0.681%*
0.681%* 1

3 7sST2 5 ¢TNI WA X1
sST2 (ng/ml )

sST2 (ng/ml) 1
¢TNI (ng/ml )

¢TNI (ng/ml)
0.258
0.258 1
sST2 5 LVEF {1 3 J¢ /R & AH 5 R ¥ rs 7 -0.631, P <
0.001, FAEGETH2#R L. "IN sST2 5 ¢TNI FA7E ARG,
W 8,

% 8sST2 5 LVEF HEX 1

sST2 (ng/ml)
sST2 (ng/ml) 1
¢TNI (ng/ml)

¢TNI (ng/ml)
0.258
0.258 1

sST2 5 LVEDD WY /R 21 R4 s 4 0375, P <
0.001, FA7ESE HF3 SC . ikl sST2 5 LVEDD f77EIEAH X,
mdi":_{ 90

% 9sST2 5 LVEDD £

sST2 (ng/ml) LVEDD (mm )
sST2 (ng/ml) 1 0.375
LVEDD (mm) 0.375 1

sST2 5 LAAP 1 Hr % /R & 1 & & s 4 0.191,
P=0.036, TFAESI4E X, MK sST2 5 LAAP 774 1EAM
x%, W10,

# 10sST2 5 LAAP 1%

sST2 (ng/ml) LAAP (mm)
sST2 (ng/ml ) 1 0.191
LAAP (mm) 0.191 1

3.7 sST2. NT-proBNP i2 B 1 FiBHIZLRE
i 1 ROC M1 28 43 B, sST2 2 W .0 J7 5 38 1 ROC
2 T T AR 0.896, 95% AT {5 X [A] (IC) & 0.864-0.929
(P < 0.001) ., NT-proBNP 2> J1 51 ROC {4 T i
B 0.977, 95% AI{FIX[E] (IC ) 2 0.963-0.991 (P < 0.001 ) .
WS W 1w n ROC M4 T AN 0.985, 95%
A{EIX]A] (IC) 4 0.974-0.997 (P < 0.001) . 4 sST2 HUE
9 9.41ng/ml B, 12 W0 I 30 1 BURE Ry 0.850, 57
9 0.845, 24 NT-proBNP HU{H g 493.5pg/ml i, 20 115
VIR 0.930, FEREN 0.945, WL 11, Bl L.

% 11 sST2 5 NT-proBNP 2 — R B &2 W0 N1 3Fi8

2P AUC 11y
BFR R S " AUC
S B WA ey 95%IC
sST2 (ng/
1 0.850 0.845 0.695 0.896 0.864, 0.929
m
NT-proBNP
0.945 0.930 0.875 0.977 0.963, 0.991
(pg/ml)
SST2-+NT-
0.945 0.965 0.91 0.985 0.974,0.997
proBNP
10 ws———
i sST2
—— NT-proBNP
08 J — SST2+NT-proBNP
I E2
5
B
1-%571

1sST2, NT-proBNP. sST2+NT-proBNP 2 (s 13 iR
# ROC %k

41318

O T U S A WL O A P 22—, S 4% o I
RIBF|— BB F, sST2 42 5.0 ) 2584 S i — g
Fricdy, Xb0JIEmmehie . R ERAEKE S, ma
sST2 JERZAELL, MEAIRIE D5 B PR 45 5,
FI40AE A% -33 Cinterleukin-33, 1L-33 ) J& ST2 (32 e A& ¥,
IL-33/ST2L #iER I RIERGF S N E, BT 0N IR
YL IHILT LSO o sST2 VBN IL-33 (Wi IHAZ 1A,
T BHLT 3 SE R A T sST2 E AR OHEANE A, AR X
MRS T2 FAEE . RAEFNEF LAl ™
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21290 DIRE S PR SO A O D RE ™ SRR B 1A AL
Febro WS sST2 70 KOV i THEREXT IR 4, Hoo
FEHPALDIAE I, L, IV S =B ER sST2 Fik
ZRBAGIFEE L, O W, sST2 KT .
AHEFERIEE RS E N SMGE —B 57, 3 sST2 Al VE N PFAh
SO I P TR P Y — TR A

NT-proBNP A] FI a2 (s . 12 S 2 . ils
PEERRRE RS AL B, CTNI 0] T ) Bk s 3 i R
WIS IS, LVEF o] e O S IR DI RE . 2016 438
FE RS DS SR A D E EF IR RE PR HE /e, H AT
PR 3B HINZE R RTE 42 (LAAP) SO I RE R — M
BARAR, FRA R O N R AT sk Tife R B s ok A2
DEEF ARG (LVEDD ) i & B & o hfen—
AEEAEPR, O R F M LVEDD i Sk, ATk
sST2 5 NT-proBNP, ¢TNI, LVEF, LVEDD, LAAP i 17
T Spearman A VES T, f5H) sST2 5 LVEDD, LAAP £
IEAHXG, 5 LVEF 254K, 5 NT-proBNP, c¢TNI ¥ J¥ &
IEAHSE, 5 ESMRTEASRE " UL sST2 T LAE N 87
VAR C I BB ARG 1 A b Ric ) o

LVEF I 22 B WRAEIRE, 0 1 s v ARl 22 2 5 1l 4%
3 Qs Sl a4 2 RN AN 11 a4 € 233 R OIS
SR 0L A3 AR B )0 3 P sST2 ¥k 5 LVEF R A G,
S I KOAR B 0 F g Y sST2 MR AR M ARHFSE g
LR IR I BRI 2 sST2 ¥ J3E w8 53 1l /340 BE R IR L . S
1M 5385057 FE B AR sST2 Ve Ji i TS I A B PR B 20 . S
BUFEARLH 15 59 1l 53 B B PR A sST2 YR B i 15 il 43 A5 1
R

AL AL ] LR B0, ARG LA A
BLHIA BT, sST2 BAR A FIEFFIFIT . A R
sST2 FEL A AR R P e e bk, (HEASHEE /S sST2
WREETESR ML DAL . Pk AL NRAL . w5 R O
A OISR P A g 2E R, PTIKELL LR A sST2
WP Ry, MR BNPE DI . OISR, i
O B Herr, e kO UL 4L AN sk 2800 LG 20
SST2 ¥ B i ey ML et o s 4, e A0 L 55 47 5k 2R
DR E ZECONEY K, SR DR 2500 U,
FIFLATRATIHEM sST2 (RO O MEY KT Mgk, Hs 0
LIRS . BB B P A% T 530 sST2 S5 s [ 2% BE 5
B MY KA R . ZHnidlt—B MERIRIE,

O 1 At R AR RSE T B — AR, 5
AIFRIC Y R B S 5 T 05 K SRR E R i g B AR FRIR AR
FIF =273 RS MR 268 0% Ao JEI A NT-proBNP &
WAL WG T R W AE bR ie Y, ANid NT-proBNP 37 2| {4
A AR KIS TSR, R —E M RIBR . sST2 7
LWL B ) A G E R X AR 1 sST2
TEIZ W70 1 758 )7 1 A U1 NT-proBNP, sST2 5 NT-proBNP
84

BAPIS W T B IR —E IR, (S S G2 WR
i U R SCHESE AR sST2 2 W0 J1 58 1 ROC 2k T
TR H 0.896, 95% AJ % XA (1C )4 0.864-0.929( P < 0.001 ),
BASH#5 Y, H sST2 55 NT-proBNP 51280 )7 55385
REEE R, 5 LR HRGE 2

25 PR, U TR R SST2 MU I i Tk, e
O SR R 54805340, NT-proBNP ., c¢TNI ¥ & %
A ARG

AR5 1) Jr R AR S B A AR X, HLR Sl A W
sST2 WK IARfbas, RXFO R AL H U I BT,
RAKTTHATRAEA . 2D RS, ISR R ] 5 11
KA SR E B , DhiE— B A0
VBT ] Bz O i A A RO

B2k
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