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-TOPICS ON PREVENTION AND TREATMENT OF CARDIOVASCULAR DISEASES -
(DT ARG RRBR G-

A

B %
5 B

ChEEREIRE DL, AHRANERERAER, BETSH, SHRB, SEXFTFSHEY, RiFE
., RE, LEFTT. GHER. BERABAAT L ERETEREDRROLEFRLE, EREIH BT, K
Weif . ARSI EES T aREIGEHSRE, (PAHRXRFZFFREFR) AdRiEd (Shd RRERRBR
Brfaia sy £8), ILE6FHRUMAL iR, BLEARMAE, ReFE, 2 Ed ., hhcse . MERHF
TR E, BBABIE SIE KRR, O hERBETE . 5. HAETIRIREHERE TRAS

EWAREY S ) B EL W EZINT . AXAFRIRTT Tk A KR A A KR 2% & (soluble
growth stimulation expressed gene 2, sST2)/E R B4R Z 3508 A ZBAEE P OIS B ziak, iEZ e T sST2
M sE R, msST2IRAF# . RERKAZZEAREOREARTEERGHEEME, LAERTEERE
B, A B A IRAE S TG PSR T A BANL . EARBIGARTAN 7 @, PAF) BT 5 IE 5o = 5 H) 3) 48
FBH-IEE G FHIR P HEFAILS ERRBLLZ SR IR S e B F, ZI5AFFEE KRR,
FAE MR G KBRS, THAGTBAFCAERTRHELENEREG LA TR, EHYTAMK, AT
FAERS (38 2 09 547 & %3R4 T 8 AP 2 it & B A4 7169 O i R R FH44F/E, WACILE, ek, SEL
FhAE KA Z[E S ERRRE, RERAHAR, ZAEE R R, ZAAGAHE. A%HE i
B % SR B2, ERRIAIRIEEE @, AR T REEEAE . AR b R R AC R AR X ) 2a e
L R R AN KGR, RNBTRES LR RMR T AT B0 L AE S, BB FRaRHe TR
W, A Bk SR 69 e B AR AP 55 FARAR IR B, B &S Re S B @, ELEHEART#4 2 AMHMR £
G T E A AR IKER AR 0 B A NE, WA HEART. 43k 200 K 30 bk 4 2 AHAT 70 (global registry of
acute coronary events, GRACE), & LA 5675 4274 /7 (thrombolysis in myocardial infarction, TIMI) = %4 469 i&
A%, %4 CARE., HEARTS3 ¥R R 5%, #IM 5 £ ENF . HHAFFARLLE R PR AR, H
B AL MR &GRS B EEAMIMULE TR S RIRYE, I, AT W R AT A X 4%
W, AT i KgE . B MA KRG FBRA-FORRIZE S BERG S TAR, BTHiE AR
KRGS EEREGKIK, ACRERIFEESGIETFT e ma KMt 2HTRF &, AERLZIERR
B, A RMRIRE S G REER, BERAEGE. ZRETE, AWER. REEBEF S NEE, BIRR
B LIRS E S M, BEREIE S USRI S W R SRR A, B AR E S SR
TRHLTEAL . BB SR R R R &

(REXFAMEFE  FH0HL)

sSST2 /L N RIBBE FHIRARNE A E
R, B, Kk, TR
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(HE] BrY: XhO g T e fi2 Wi SUs PEAGX T 2l BE AR T B BOCHE S, A B TEAR DTG
AR KR RIS FE ] 2(soluble growth stimulation expressed gene 2, sST2)/K -7 /215G N0 Bl 5 A0 0 ) 505 8
FHRGERN M. Fik: URHE 2023 4F 10 A 32024 4F 3 A g KA WIAE 2 BTG A0 0 ) 3800 78 3 A9 LTS FEAS o
BT TERT G 03 R0 I3 vl B P RE B F HH (n=T1) . 0TI WA G I L8 B 20 (n=62) FIE R XT HR2H (n=60) . R ] 7
PEoe G T 2 E BRI E MG sST2 /K, M ANEIZHAY sST2 /K -2 5, 74k sST2 K AH AR bR AE A 6] ) 208 8
EPRIER FNE, &R O HEREE sST2. NAIHKENKATIA(N-terminal pro-brain natriuretic peptide, NT-proBNP),
L WUILES B 3 T(cardiac troponin T, ¢ TnT)F14s B AR 1 375 7K S 44 42 285 v AR v M 2H, S IH [ 8% (total cholesterol,
TC). =% g2 A H [5 % (high-density lipoprotein cholesterol, HDL-C)FIIL% [ IR 2 (1 JIH [ B (low-density lipoprotein
cholesterol, LDL-C)AY ML 7K A% T EE X B ZH (1) P<0.05)., sST2 /K5 NT-proBNP., cTnT. [fUARFI =29 52 It i
(tricuspid regurgitation velocity, TRV)¥J 5 i 2 1EAH5¢, 5 HDL-C FlA: % 57 1l 53 % (left ventricular ejection fraction,
LVEF)¥ 5 235 5 SC (1) P<0.05). sST2 JH T2 Wt Jy s 7E AN & IF AL/ o S8 v A (i 2 35 v T e T AL A
R H T I E [Hh 4 T 17 FH (area under the curve, AUC): 0.803 vs 0.696]; sST2 & X 5 ifil 435 AR .00 )1 838 (heart
failure with reduced ejection fraction, HFrEF; LVEF<40%) A\ #£(AUC=0.807)F1A& J1-#8 &/ ik 1) HFrEF A BE(AUC=
0.802) HAT 5 = 12 W M (E.(34 P<0.001); RGN FH sST2. A F5%(body mass index, BMI), HDL-C KAF#ERE i E 2
O I AR R I2 N B (AUC=0.983), Z5it: sST2 X TFAEAL O Ji v B 3 AT i Wi (a, (D7ERE &
FHHUEABR . sST2 54F# . BMIAIHDL-C 1A Rl 58 b 2 42 5 HXhC 1 2l g Wil , i simlis T2 Ry 7
st PO ) il i Ay, (AR RTRE TR 5T 30 E .

[KEBIR] sST2; Lo J1auly; AUME; IREEHEEL; MRS T 2R

Clinical application value of sST2 in patients with heart failure

LI Siyao"*’, TANG Haoneng', CHEN Ruohong', ZHANG Xiaolian®’

[1. Department of Laboratory Medicine, Second Xiangya Hospital, Central South University, Changsha 410011;
2. Department of Immunology, Taikang Medical College (School of Basic Medicine), Wuhan University, Wuhan 430071;
3. Hubei Provincial Key Laboratory of Allergy and Immunology-Related Diseases, Wuhan 430071, China]

ABSTRACT Objective: Accurate diagnosis and prognostic assessment of heart failure are crucial for

improving patients’ quality of life. This study aims to investigate the clinical value of
serum soluble growth stimulation expressed gene 2 protein (sST2) levels in patients with
heart failure, with and without obesity/overweight.
Methods: Serum samples were collected from patients with heart failure admitted to the
Second Xiangya Hospital, Central South University, between October 2023 and March
2024. Participants were divided into three groups: heart failure with obesity/overweight
group (n=71), heart failure without obesity/overweight group (n=62), and healthy control
group (n=60). Serum sST2 levels were measured using a dry fluorescence immunoassay.
Differences in sST2 concentrations among groups were analyzed, and the clinical value of
sST2 and related metabolic indicators in different subgroups of patients with heart failure
was evaluated.

Results: Serum levels of sST2, N-terminal pro-brain natriuretic peptide (NT-proBNP),
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cardiac troponin T (cTnT), and blood glucose (GLU) were significantly higher in patients
with heart failure than in healthy controls, whereas total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C) levels
were significantly lower (all P<0.05). Serum sST2 levels were significantly positively
correlated with NT-proBNP, c¢TnT, GLU, and tricuspid regurgitation velocity (TRV), and
significantly negatively correlated with HDL-C and left ventricular ejection fraction
(LVEF) (all P<0.05). The diagnostic value of sST2 for heart failure was significantly higher
in patients without obesity/overweight than in those with obesity/overweight [area under
the curve (AUC): 0.803 vs 0.696]. sST2 demonstrated good diagnostic performance in
patients with heart failure with reduced ejection fraction (HFrEF; LVEF<40%) (AUC=
0.807) and in patients without overweight or obesity with HFrEF (AUC=0.802) (both P<
0.001). The combined use of sST2, body mass index (BMI), HDL-C, and age significantly
improved the diagnostic performance for HF (AUC=0.983).

Conclusion: sST2 has substantial diagnostic value in patients with heart failure without
overweight or obesity, but limited value in patients with overweight or obesity. Combined
assessment of sST2, age, BMI, and HDL-C significantly enhances its diagnostic utility for
heart failure. This model may be applicable for rapid heart failure screening in primary

healthcare settings; however, prospective studies are required for further validation.

sST2; heart failure; obesity; body mass index; correlation analysis; diagnostic model

D IIERURRIAR OTE” R Z RO
A7 EE R B B B, RO R A R BRI R A
TS, ORI A R AR R
IR C BT — U, B HATRIR T R i) 3

AOBIFSE , AEGS T A Ji o T — 5 RO 5 AR BIESE
HARF AP B DN N R Z —, Hil
WO IESS AT RE, AT RE TR S A bR &
R IIE 2 W e S0 AR sST2 1 E
JHE AR O R TP RPE T, AN B T AN ELA

SR TR TR S G 17 e MR i L e A 5 At
XU 3 AT UG B2 W AN 38U PRS0 T B0 i R
o PR AR R O E P AR AR E X — e R ey
T OCHEAR O, LR BRI LR B A A O
FER bR, SR, AR S 52 BIHLIAZ Tl R
SN, BRI T A
UL AR R, I ATV R AR R R 3R Gk ik T 2
(soluble growth stimulation expressed gene 2, sST2)fE
N —FIE D E AR S 2 B T R,
sST2 AMUBES WLO LA HEAL FILOD S F IR AR, b
TE4E O IR ST LTS DA v e B 4 v 9 I P o
H, SEGAMREWALL, sST2RZAER . KHE
8% (body mass index, BMI). Il . B IIHE 0%
o PS5 DR R B2 I, B 8 B ARG I 1 12 W R LS
fRar
S [E AN E A X sST2 760 R 2 W Al il

FEAs M, T X RT AR A IE T S H
B, ARG BT R sSST2VE N O w A Wkr B W e
JE A T IE /8 00 3 A HE v B I R 8L FH AR 8
IfitE— 20 W sST2 5 HoAth B HIAR B HIX 0 3212
WL RE A S -

1 M&5FE

1.1 {£IE SRR

ABESE O R4S TR R B B AR B D 2y
HEAECRH AL . 20210410), AWFSE Ry MUBPERSE, B
BRI E 2B, FR AR

1.2 Xig
W E 2023 4F 10 A % 2024 4F 3 A 15 PG K24 M T
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AR A Ok, R RES SIS O =B
A I EEREA (n=T 1) FLO A S I E/E
JHELH (n=62),  [R) AT SO R R 9 AF DG R I Ay ik
JREXT R (n=60), F58XF % 4L 193 44, A4 701 5 56
sST2 ¥J{H 25 5 (6~5 ng/mL)FIF5iEZE (0~8 ng/mL), B

0=0.05, Power=0.8, RHIXUN k5115, Rz
e S8, ASMIFIT A5 LA R 34006 FE B IR AR LR
12,1 & FABEN A

ODEABIPARES S (ER T E BT
2023CKE fiThR)) it 2 W AR E(E 1)

FERMERLE

5.0 1
D BRI
- AR BB SR
DR S
XL S 7

(R 5

BNP=35 pg/mL;
NT-proBNP=125 pg/mL _I

AE—FI BT - @

BNP=100 pg/mL;
NT-proBNP=300 pg/mL

L SRR

ONELSF R/ I RE S
BN AT HAB G A A

PO 1R T e, > FIFEL W W g S0 1R T AR,
2 e H A HYELVEFKF-4p %1 2 e H A B

HFEF
LVEF<40%
Bl OEESERE

Figure 1 Diagnostic algorithm for heart failure

HFmrEF
40%<LVEF<50%

HFpEF
LVEF=50%

BNP: Brain natriuretic peptide; NT-proBNP: N-terminal pro-brain natriuretic peptide; LVEF: Left ventricular ejection fraction;

HFrEF: Heart failure with reduced ejection fraction; HFmrEF: Heart failure with mildly reduced ejection fraction, HFpEF: Heart

failure with preserved ejection fraction.

1.2.2 4 Fe ot BR AL F /R 69 PANAR

Z M (ER 248 e 202305 BT R)) bR
e, IO BEONE N RE AR TC i R e . 5 KA
W AE OB A L, RO A R 259,
L Bl AL O ESE # S D) REIE R, DR EIEH
IR [ 46 <140 mmHg(1 mmHg=0.133 kPa), #F5Kk
JE<90 mmHg]. 75 M Il 4 (<7 mmol/L). 1% 5 /hek
JEIFARIEH, LUK BMI N 18.5~23.9 kg/m®, &M (h
] S N SRR SRR 00 577 5 48w (9 5R)) MR bR
e, HH/ACHEARFZERE ) BMI>24 kg/m’,
1.2.3 Herk A

1)6 JE YA 2O U SE 5 2 e Bk 25 G A

)& IR REARSENG . 2 E A 2 SRR
FEELIRGMER . A B R S I N R
ARG ML PR B 1 S HAB A R AL B MU R GEP 5 3)
AT S PN 2 ) S 1 e R A B L A o
TR 2585 4) R YR sl L] 2o i

1.3 ik
1.3.1 5l s

1 B2 B F, 790 11 R 498 b A 1) 0 WOER i E e X
ZIHCTHOR . DIEATORE: 4RI M. BMI., I
PRAEAR . MRAE . s . Wi . FFkRAT . 2)E I
IREGAT S50 MR sh Sy ekt . e et . O
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e P S A Z 5 I 3 X (left ventricular ejection
LVEF), = 43 ¢ 2 Wi Wi # (tricuspid
regurgitation velocity, TRV)]. 3)3H0 = f545: ZL40
fitd J& X (hematocrit, HCT). Ifil £L & [ (hemoglobin,
Hb). =5HE IO . AIH [E B (total cholesterol, TC). 7
% B g & 1 JH [ B (high-density lipoprotein
HDL-C) F Ik % B g & 1 I8 [ B (low-
density lipoprotein cholesterol, LDL-C). N-7K ¥ i £

fraction,

cholesterol,

K B {4 (N-terminal pro-brain natriuretic peptide, NT-
proBNP) . 0> LAILES 25 F T(cardiac troponin T, ¢TnT)
LR LS A A S e SR bR o ol TX BRG R EAT LVEF
FITRV A A, #lk = 3X 2 R AR A&, (HA] L
T A A AR RS RO 2 T 228 B kA T 25 57
e
1.3.2 sST2 #&-7m|
RARBE TN R R 25 I I Bk il 3 mL, 4% 8
3500 r/min {93 B5.00 5 min, 5385 LT 55 E-80 °C
VKRR, A AR AR AR 58 B8 5 EAT — PR At A
I R P ] L3tk 28 2 ) AR 7 B sST2 A I & (1%
5 ASTHHAI11), A T FR(LoD)k 2.0 ng/mL, £
PEVE 0 5~200 ng/mLo P A7 FEASAL 28 17 1 R Uil
WEAR T SIS YRR sST2 5 e PR S o 18 o i [l 12
i RN F] A OGRS BT A (L5 AFIAS-
6), HU 100 wL & (%) 5 3 03 in AR ) s It
LR MG sST2 K- o IZRIEDOCIE S 1L el
B 4 5 W B i 56 (enzyme-linked immunosorbent
assay, ELISA)HE A B — 1 (=0.95, P<0.001),
EAMFFEAIE T T sST2 A i m] S5t
NP RS sST2 FEA RO A vh ()12 Wi iy
{H, M LVEF K Fr A0 (835 73 b 36 i o B e i
> % (heart failure with reduced ejection fraction,
HFrEF; LVEF<40%) F1 51 ifil 43 £ 88 %L .0 3 (heart
failure with preserved ejection fraction, HFpEF; LVEF>
50%) AT T R IRE T S IFAC I, X
P40 5 ABE4Y h HErEF(n=50) . HFpEF(n=57). JEi#
/M Bk HErBF (n=27) J2 & IF 8 E /18 ik 19 HFpEF (n=
3244,

1.4 Zrit=4bE
K HH SPSS 26.0 4t i1 27 3k 14 3t 17 % P 43 B 5 4k
B OIEBS AR R B R OR, 24

] Lk Y ek g, 22 2H 1A LR BRI 2R O 2247
Brs ARIEZS A 3 TEORER I A2 80 (5 1 U 43
B, B3N E) KRR, 2 46 H % R H Mann-
Whitney U5, 220 8] Hb AR H Kruskal-Wallis H £
B SrRBORILSE () FR, A LSRR
B o SR B oK S AR OGRS AT R 5T sST2 K284k 5
NT-proBNP. cTnT & 4 o5 B9 A &% 5 R — ¢
Logistic M F 43 #T R 5% sST2 5 .0 G IF AL JHE/AR &
R385 IR N R T A et . R 32 i R R
{iE (receiver operating characteristic, ROC) £k %) i £&
T 1f 4 (area under the curve, AUC)HKPEAL sST2 M H:
5 HADSL R = SRR T 0 A2 Wi B . P<0.05
hESFHAGIEE L.

24 B

2.1 AEHEMNELZRILE

XTI, LSS AGIFICIEEE A
MYAEIY 3R, sST2 F12s I M AP ¥ % m, 1ii TC.,
LDL-C., HDL-C /K434 P<0.05, £ 1), LEAR
B I A X IR Ui R . £Fik e . BMI,
Hb, HCT. LVEF I TRV /K- 22 R TG it24 8 X
(P>0.05, 1),

2.2 sST2 5 MiEFiEtrAIE K ED 7

AH &M o #7 45 R JR , sST2 5 NT-proBNP,
¢TnT. =55 MH 24 52 1 & 1EAH 5C (r {2301 4 0.360
0.301. 0.200, JP<0.05), 5 HDL-C & i3 7 AH 56
(=-0.207, P=0.004; #2).

2.3 sST2 5. AEE S H LVEF #1 TRV ftE X4

sST2 5 LVEF #l TRV FY A0 &P 43 Hr 45 2 iR
sST2 5 LVEF &2 I # A ¢(=-0.198, P=0.023), 5
TRV £ i F1EAE(=0.270, P=0.002).

24 DEEFRHIHEXERSH

LA . ME%I) . BMI. TC. HDL-C, LDL-C.
Hb, HCT. ZWEIM0E . Wi . &F 5K A sST2 5545
bR HAS mﬁﬁﬁwﬁ Cr 3 O PR 8 8 64T 0T
Logistic [n1 45347, B A 1 75 2 B e A
ML E ,n%%%% @ﬂ?“ P£%] . BMI, HDL-C
FsST2 J& U WA ST AHSC A 2R (3 P<0.05, #3).
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R1 TEEMNERF R LR

Table 1 Comparison of clinical data among different groups

21531 n R % Stk Wi AP BMI/(kg-m™) HCT/% Hb/(g-L™")
[511(%)] mmHg mmHg
DEAIFIEIE, 71 59.59+12.91%+ 57(80.3)*f 124.3+22.59% 76.20+14.75 27.50(25.50, 40.88+7.29*f  135.00(115.00,
ek 29.30)*% 153.00)*+
DEAEIE 62 66.85+£10.71%  38(61.3)* 118.52423.48 75.97+14.49 21.70(19.90, 38.06+7.34 126.00(106.75,
B/ FE 2 22.93) 144.25)
X R 60 43.03:£1532  15(2.5) 113.73£12.64 72.75+6.94 21.35(20.43, 42.20+£3.62 137.00(126.00,
22.56) 146.75)
TC/ HDL-C/ LDL-C/ . 23 1 Il b/ TRV/
EEpill ) ) i sST2/(ng-mL™) i LVEF/% i
(mmol'L™")  (mmol'L™") (mmol-L™) (mmol-L™) (m-s'
DEAIFAERE 3.76£1.06%  0.9120.24%  2.17+0.85% 16.80(10.41, 28.30)*F  5.28(4.36, 6.28)* 48.00+19.00 2.40+0.55
B4
DERGIFIE  3.87£0.82%  0.99£0.20%  2.23+0.68*  11.24(7.81,21.28)*  5.00(4.34, 5.64)* 44.00+15.00 2.60+0.65
Jhe /e E A
Xof B 4.96+0.80  1.49+0.25  2.68+0.69 7.87(5.04, 11.56) 4.69(4.47,4.93)

1 mmHg=0.133 kPa. 1EZ&5 M0 T EEEE DI BebrifE 23R, 240 LBCR H R s JEIEZS A B v 8 G 1
OMEER, A3 VUM RO R, 2 1A AR H Mann-Whitney URGH s 232 %ERH IR () Fmm, 4L SR 2. 5
SRR AT, *P<0.05; S0 ERSIFIERE B EL LE, 1P<0.05. BMI: {KEFE%; HCT: ZL400)ER; Hb: L& ;
TC: EJHFEEE; HDL-C: % EENRE AU, LDL-C: X% NG & AL B sST2: ML iF vl AP AE KRl B R ik 3L (A 2

#H; LVEF: ZAZEHMA5EG TRV: =R .

2 sST2 5 BMI KX IFFIERAIEXED 7
Table 2 Correlation analysis of sST2 with BMI and

related serological indicators

137 sST2 7K F-/(ng-mL™)

Ei=L 7

r P
BMI/(kg-m?) 0.022 0.757
25 [ 1L/ (mmol L) 0.200 0.005
NT-proBNP/(pg-mL™) 0.360 <0.001
c¢TnT/(pg-mL™) 0.301 <0.001
HDL-C/(mmol-L™) -0.207 0.004

K T B2 IR SR S W AT sST2 K5 45 F8 bR A AR
Kk e MISEREG >0 RIEMZE, <0 A HMK. NT-
proBNP : N K Uil gHKAT4 s c Tn T O WUIIESE 1 T

2.5 sST2 3T LRI MN BRI ROC B & o i R B i5kR
X EISHT

WA B RAR YR 2 B B A DR (=03, 0=

TOFEWERIRASAE B, DAL sST2 ZKSEAE R A 128

I ROCHIZR, 255 (F4)ER, sST2 Hifh.OoxEn)
AUC }0.705(P<0.001), #fF:cut-off{H>49.030 ng/mL.

0 5 B i BML 43R & JF I8 Bt/ 2 41 (BMI>
24 kg/m?) Fl A 4 3 AE ik /8 4 (18.5 kg/m’<BMI<
23.9 kg/m*)FATHE— 200 . ARG IR T TS
Xgerh, sST2 2 Wil % B AUC 4 0.696(P<0.001),
B Ad: cut-off{H 4 13.635 ng/mL, 2WisRE—; T
AE IR E PTG, MG sST2 /K FHFi2
WL HY AUC 4 0.803(P<0.001, #4), #fE cut-off
fH°49.770 ng/mL, HATE S HIZWIRLGE .

sST2 7E A A 20 v 2 W AL B 285 R o . 7
HFrEF A+, sST2 2 Wil 3 (1) AUC 4 0.807(P<
0.001), #fF cut-off i} 13.365 ng/mL; AHILZ T,
7E HFpEF ABfrh, sST2 iYiZ2Wr AUC ik, 4 0.688
(P<0.001), ffd:cut-off {4 9.150 ng/mL(F 5. [&2).

Iy M /MEREAR ST sST2 IS Wik BE M2, 45
RWoR, FEJEE ENMCRER HFrEF ABE ., sST2 1Y
AUC }70.802(P<0.001), cut-off{E 4 12.675 ng/mL; fij
TE4 I F/A0 M A9 HEpEF A BErh, sST2 i AUC 12
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H0.622(P=0.055), /% sST2 72 1% 41 P S Wi i
HRREES. F2).

AE . BMIFIsST2 3 4-Fg b St iy Bt 45 LA
R 2 Wi (. (¥ AUC>0.700), 3 A F845 1045 5 1
43524 0,833, 0.900 1 1.000, {H 45 $5 b i BURRJEE #7

R3I OREFHMIEXERSHN

ERRKER (K6, KA LikiElr, NHERS
sST2. 4F % . BMI A1 HDL-C J5, AUC ik %) 0.983,
AU TR S 43 501 35 21 0.940 F110.950, Youden 1R
0 0.890(% 6. [E3).

Table 3 Analysis of independent related factors of heart failure

AR B P Exp(B)/OR 95% CI
AR 0.155 <0.001 1.168 1.078~1.264
51 2231 0.019 9.307 1.441~60.103
BMI 0.342 <0.001 1.408 1.233~1.609
TC -1.003 0.407 0.367 0.034~3.937
LDL-C -0.518 0.720 0.596 0.035~10.144
HDL-C ~13.074 <0.001 <0.001 <0.001~0.002
23 1 K 1.630 0.058 5.104 0.946~27.546
HCT 0.002 0.994 1.002 0.567~1.769
Hb -0.126 0.130 0.882 0.749~1.038
Wi 0.011 0.715 1.012 0.951~1.076
FPIRIE 0.072 0.088 1.075 0.989~1.167
sST2 0.283 0.041 1.327 1.012~1.741
B BUHREG fOFIRIEMGE, p<0FRFAG; OR: WEM; CI: BFXIH.,
F4 MiFsST2 KFEFfl LRI ROC 5317
Table 4 ROC analysis of serum sST2 level in predicting heart failure
WFFExT 4% AUC P Cut-off{H/(ng-mL™") R U Youden F5 %%
FrAE IR 4 0.705 <0.001 9.030 0.633 0.684 0.317
ANE I/ 0.803 <0.001 9.770 0.667 0.790 0.457
G IR E 0.696 <0.001 13.635 0.900 0.408 0.308
ROC: ZRHAERMERFE; AUC: ML N cut-of ffH: HeElbi{E.
£5 M sST2 /K F7E HFrEF #1 HFpEF T4 i {403 A ROC 4347
Table 5 ROC analysis of serum sST2 level in predicting heart failure in HFrEF and HFpEF subgroups
NBE AUC P Cut-offffi/(ng'mL™)  FFRE  HURE  YoudenfH%K
HFrEF A\ JH 0.807 <0.001 13.365 0.867 0.640 0.507
HFpEF Af# 0.688 <0.001 9.150 0.650 0.667 0.317
3 i F /0 MY HFLEF AR 0.802 <0.001 12.675 0.833 0.667 0.500
A I /R HFpEF A 0.622 0.055 14.145 0.917 0.313 0.230

HFrEF: S0 SR A00 S0 ; HFpEF: S r 8/ i A0 1 s
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Figure 2 ROC curves of sST2 for diagnosing heart failure in different heart failure subgroups

A: ROC curve for patients with HFrEF (n=50). B: ROC curve for patients with HFpEF (n=57). C: ROC curve for non-overweight/
non-obese patients with HFTEF (n=27). D: ROC curve for overweight/obese patients with HFpEF (#=32). ROC: Receiver operating

characteristic; sST2: Soluble growth stimulation expressed gene 2.

®6 BIERS ZIEMRKARNIORIISEHNES T

Table 6 Diagnostic value analysis of single index and multiple index combined detection in heart failure

EI=L7 AUC P PSR BURE Youden#5EK 95% CI Cut-off i
L€k 1 1g ol
sST2 0.746 <0.001 0.900 0.466 0.366 0.675~0.816  13.600 ng/mL
BMI 0.773 <0.001 1.000 0.534 0.534 0.709~0.837  24.025 kg/m’
ARG 0.852 <0.001 0.833 0.759 0.592 0.789~0.916  55.500 %
2 TR BRI A Ha
sST2-BMI 0.878 <0.001 0.900 0.752 0.652 0.829~0.927
sST2-4F 1% 0.887 <0.001 0.883 0.805 0.688 0.836~0.939
sST2-HDL-C 0.949 <0.001 0.950 0.842 0.792 0.920~0.979
3 TR HRI A Ao
sST2-4E#A-BMI 0.942 <0.001 0.883 0.902 0.785 0.905~0.979
$ST2-BMI-HDL-C 0.959 <0.001 0.917 0.910 0.827 0.934~0.984
BMI-4E§%-HDL-C 0.973 <0.001 0.967 0.887 0.854 0.953~0.993
sST2-4E#%-HDL-C 0.978 <0.001 0.967 0.902 0.869 0.961~0.994
ATFRHRIBE G ]
sST2-4E1#%-BMI-HDL-C 0.983 <0.001 0.950 0.940 0.890 0.969~0.996
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Figure 3 ROC curves of sST2, age, HDL-C, and BMI for diagnosing heart failure: Single and combined marker models

A: ROC curves of single detection with age, BMI and sST2 for the diagnosis of heart failure. B: ROC curves of pairwise combined
detection of sST2 with age, BMI, or HDL-C for the diagnosis of heart failure. C: ROC curve of combined detection of the three
indicators for the diagnosis of heart failure. D: ROC curve of combined detection of all 4 indicators for the diagnosis of heart failure.
The cut-off values of combined models were calculated based on the Logistic regression formula: P=1/[1+e"-(B,+p,*sST2+p,xAge+
B,xBMI+B,xHDL~-C)]. A result was defined as positive when P=0.5.

3T it
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