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;& BNP, sST2. IL-6 BE&LANESIE
S RIBRNIZ N E

ot 45 4
(ZExrFH—ARER £IBA, J7HZZEK 526060)

[FHEEIBM R MIE 4K (brain natriuretic peptide, BNP ), RJ AP A= il 2 4 2 2 H (soluble growth stimulated
expressed gene 2, sST2 ), H 442 -6 (interleukin-6, TL-6 ) B0 LEEHEXT O S8 (heart failure, HF ) i2Wr I BRANE o
i EESHT 2022 4F 1 H & 2024 4F 12 H 5T — ANRERBESGATY 100 4] HE 835 K R 50 24 f FREAHR# 16 K 7%
Bho HF B8 T ABCR IR H G R NER AR, RS TRKY B R IRER KL, KIILE BNP, sST2, 1L-6
T WLERE K o K Pearson AHFE Kk Spearman BTN A TR S5 42 E 5T 5350 (left ventricular ejection fraction,
LVEF ). A2 2 ( New York Heart Association, NYHA ) (D INREAAE G, RAZIREBEAEIFAE (receiver operator
characteristic, ROC) MR RFERISWIRRE, FFEST Logistic TG FHUMABIAY , L5588  HF 1075 BNP, sST2., IL-6 K.»
PR £ TR bR K7 2 i TR IR, 225 A Geit2 38 X (1 P<0.05). BNP, sST2. IL-6 IR IEAX, HIY5 LVEF
RIS 5 NYHA DIIRESM IR IEASE (1 P<<0.001 ). BIHERH, BNP i2WiRiREfR e, 2k A (area under the curve,
AUC) 7 0.902; BNP, sST2. IL-6 BEG AL AUC 7 0.948, BUREEN 92.0%, Fi5lER 84.0%, YL TS R, 458 1L
5 BNP, sST2, IL-6 HKE O NUEBHE R X HE BAAESEI2WHE, ZHa0RBca e mizWifEmitt, A B TR R KX
(585 9=

[XBERY O Il AR, sST2; 1L-6; LAUERE; 2WiiiE
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The diagnostic value of serum BNP, sST2, IL.-6 combined with cardiac enzyme
panel for heart failure

YE Jinhua
(Department ofLaboratory, The First People's Hospital of Zhaoqing, Zhaoqing 526060, Guangdong, China)

[ Abstract] Objective To investigate the clinical value of serum brain natriuretic peptide (BNP), soluble growth stimulated
expressed gene 2 (sST2), interleukin-6 (IL-6), and cardiac enzyme panel in the diagnosis of heart failure. Methods Clinical data of
100 patients with HF treated at The First People’s Hospital of Zhaoqing from January 2022 to December 2024 and 50 healthy
individuals undergoing physical examination during the same period were retrospectively analyzed. Fasting venous blood samples
were collected from HF patients on the morning of the day after admission and from healthy controls on the morning of physical
examination. Serum BNP, sST2, IL-6, and cardiac enzyme panel levels were measured. Pearson or Spearman correlation analysis was
used to assess the associations of these markers with left ventricular ejection fraction (LVEF) and New York Heart Association (NYHA)
functional class. Receiver operator characteristic (ROC) curves were used to evaluate diagnostic performance, and a combined
Logistic regression model was established. Results Serum levels of BNP, sST2, IL-6, and cardiac enzyme panel markers in the heart
failure group were significantly higher than those in the control group (all P<<0.05). BNP, sST2, and IL-6 were positively correlated
with each other, negatively correlated with LVEF, and positively correlated with NYHA functional class (all 7<<0.001). Among the
single indicators, BNP showed the best diagnostic performance, with an area under the curve (AUC) of 0.902. The combined model of
BNP, sST2, and IL-6 yielded an AUC of 0.948, with a sensitivity of 92.0% and a specificity of 84.0%, outperforming any single
indicator. Conclusion Serum BNP, sST2, IL-6 combined with cardiac enzyme panel has high diagnostic value for HF. Multi-marker
combination improves diagnostic accuracy and may aid early identification and risk stratification.

[Key words] Heart failure; Brain natriuretic peptide; Soluble growth stimulated expressed gene 2; Interleukin-6; Cardiac
enzyme panel; Diagnostic value
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O S17559 (heart failure, HF ) 220018 %
R R AR BB, BA R . BURRE M
EBERER =@ FRE, B BRI P
JEUBR A XA RR I B R AL A Rl B A\ H &
iR ERE ER A -, HE BI297 A I PR R
FIAZ —

TENG RSB, HF PR FER I WO ks
BAEWG BCHEE, AW, LgsisWir X anim RAE
N SRR NN ENESE g D < VAR S i i
BELE EWFIWT, H 532 A 22 5 SR s HILRR
i, 2R KRR AEE" S I 4MAK ( brain
natriuretic peptide, BNP ) f2.00Z N RS T R AY
A2 A T, R B ATIR RN B 2 HF
AYIbREY), CHAARENSNZTSY TR A
K, PIVEMEA KFBERAEEA 2 #H (soluble growth
stimulated expressed gene 2, sST2 ) BEAUE BLO L
YA EM R, WAHHIESAE HE FA0H A A i
JERI b A BEENEY . [FEE, RAELE HF kA4S
PERE RS, FI 4L/ 2 -6 (interleukin—6,
IL-6 ) 1EN RGEERIE R E AT, 23k
RS " O WUBE B O AR R HF AR
BRI R o LA SZ B REEE , iR HF AEAO L
BRI S H L G 2R IEFAR TR, WA
Z ARSI A B R i HF PURI MR

ARFFFGE KN BNP, sST2, 1L-6 KO LAY
KA, BUECHAE HF S5 SRR Rk 22 R,
PER B S I B2 W BURRE | R S B S T4
AE, FITZIRFRBCATE HF AFUEZW (e, N
I PR A AL B ] SRR
1 ZFEREREE
L1 FRIMER

[ B REE 2022 4F 1 A 2 2024 4F 12 A 7E5EIR
M — NREEBe L ARMEREIRY I HE B35 100 1]
WAVEL, KA (RO IR 22 (ESC) 2021
R0 ISR ) BWRERR 12" . BRI T
B PRI S — N RS B A ARG O e 32 ARG
ZHEA TO O AP S IR AR 50 149 A6 IR
H, WAZRFMN . F . KFETEE (body mass
index, BMI), &IFHEAMBI (AR ML . BERSN )
FL VLS W 2E R TG L (Y P>
0.05), HAFH, Ao mBHTsE, C35%

R — N REEBE R AR Z o it . AR e T
BEAE I RBORE S B A7 S M S5 R e, rfy Bkt
KRBT, R RSN T, f5 G (bR
FEEF ) MR AR IR s SRR AW,
bR B E A A

B AbRE: DFRY 18~85 %5 QG
ESC 2021 R0 Sy 582 Wikn i, #i2 HF; A
AL R 32 ( New York Heart Association, NYHA )
OIIREH N ~ IV @IRIRTTRIERE . X HRZH )
AR : DAFEIE 18~85 2 s QTCO A RGTHs L 5
QL HEAOSER AL R IER; @ik 3 A
ToiEGE . FARESM L . HEBRARE: DG IFEH BT
HFEA L HFHIRE Child-Pugh C 2% )5 B hiE REB [
B/ NERUEIT R (estimated glomerular filtration rate,
eGFR) <30 ml/ (min - 1.73 m* ) ]; @i 1 MHW
FAE MR, MBS AR @& TSI |
B e Mg s M O URESE ;. @RI L
Wtk s Q= HINAIBERG . RGN BT R &
il
12 ®WFEE

I SR 1 R RS T 4R 44
JEERBKIAL 5 ml, BT ICHUEER  , #-E 30 min 5 3000
t/min #5010 min, EIMLEIFT-80° C 417, 4
LA, PR TR RS TR IR A MR A L B AR
AT, OBNP FGI SR KOG st (B
5 %G CL-6000i ), #AE™ %8G R,
KRR 10 pg/ml. QTL-6 A& . RFAHEILA L
Fet e #rid: (#15 . Roche cobas 601 ), @0 ILE
TR : AAE IR ( creatine kinase, CK), LR
P B[R] T ( creatine kinase myocardial band ,
CK-MB ). ZLiEg i &1 ( lactate dehydrogenase, LDH ),
KA B IRBILE R aspartate transaminase , AST ),
il 4 F SRR (RS 1% BS-2000M ) &
RGN . @sST2 Kl « R A7 RG24 i (34
5+ Shine i2910 ). JIrA Kl i 72 i [F]— 241 %% VR e
NBAGERL, HEGRARME 225 FEASKE B SAG I 1 vk
AT, ARZIAE R HE R
L3 N

AHIFENZ A BEEAN LT BNP, sST2, 1L-6 J¢
O NUBETELE HF 12 h il R e, 2.

(1) MR : ARG 50T 2 & A )
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PRaGPIK, BIE HF A OCTE bR A I
225 RIFEAR IS BNP, sST2, 1L-6 KCLAE
Hif) CK. CK-MB. LDH. AST 4§, i@ LA 2
EECP AL, WD HIR HAS W 1
(2) AHCHESM T Z A IR T A [ A AH DG
P, HFSERTT BNP, sST2, 11-6 = # Z [ HIL A
Kbk, UM eSS AZES M40 (left ventricular
ejection fraction, LVEF ), NYHA 23440 TIfHEdR 45
AR, PR HLIm PROCIR P AN BAMEH
(3) 2lrskie: RHZAFIRIERE (receiver
operator characteristic, ROC YR AT BRI S R ( BNP
sST2., IL-6 MU LGS ) IS Wi Es | R
£k AL (area under the curve, AUC ), FWrH il
SCSWTRE T . #E PRI SIS WL, T
B KM AE IS WHERR I 7 T3, A fe (R
Wr{H
(4) PERIFgE. DL “REEA HF A
A, HF BNP, sST2. IL-6 K ICHEU LSS bRl
A Logistic [F[IH434T, HEAT A AR, i ]
Tife . SAEPRII I RELC, AL (odds ratio, OR)
K 95% B 151X ] (95% confidence interval, 95%CI ),
B UE H N7 IO (B S R 2 WAL RE
14 FHIHERE
JIEAE (T SPSS 26.0 B A58 i, T BE
BIEEBRR G, 75 ES5 0 DAIE i
% (xxs ) Fon, ARIERAMIFEAR « 155,
AFFEIER A R ALE (M) FIPd o4kl
B (IQR) Frn, HWHSRH Mann—Whitney U #5553 .
TR (%) o, A IVECRH x 2 K Ek
Fisher #fiUI#ERE . AHOCHES R Pearson AHG3
Br CIEZ 3 ) 5 Spearman BRAHSCMT (FEIES S
i )e I KMFEFRAY ROC 2k, T8 AUC. %
JRPE | R EE SBITE . SR =326 Logistic [543
Il Z B2 HE B0 #2507k ifE o =0.05,
P<0.05 s RAGIT R L.
2 #HR
21 2 AARIIRELFIRILR
2 TR RG . AF0% . BML, I4e )
PR . B IPHEIRAR LU e 22 e X e g it i
(¥ P>0.05), GHm e B2 B HAT 5t
L (P<0.05 ),

F1 2 EAATRNRELABILE
Ei=t7n ML (n=100) XIELL(n=50) v P

B (%) ] 62 (62.0) 29 (58.0) 0.224 0.636
iy (xxs5.,%) 66.4249.75 65.08+10.12 0.766 0.445
BMI ( X +s kg/m* ) 24.89+3.21 24364+3.06 0970 0.334
Ye i E( ¥ 5 ,mmHg)  132.64+17.92  129.80+16.77 0.922 0.358
#9KE( X +5 ,mmHg)  78.27+10.38 77.10+9.84  0.638 0.525
BIFREIMER] (%) ] 64 (64.0) 21 (42.0) 6.396 0.011
BIEHIRREIE (%) 1 31 (31.0) 12 (24.0) 0.891 0.345
AR (%) ] 39 (39.0) 17 (34.0) 0.403 0.525
A (%) ] 28 (28.0) 11 (220) 0.648 0.421

. BMI MIRETRE

2.2 2 AMRITRMEIEIRK LR
WRELLH H I35 BNP. sST2. 11.-6 KO UL

SfebR LR TR, 2REAGIFE L (1

P<<0.05 ),

R2 2AMARMRMFERKTELE (x5 )

21531 BNP (ng/L.)  sST2 (pg/L) IL-6 (ng/L) CK (U/L)
NERLH
503.80+192.37 53.28415.94 41.70+12.86 198.73+47.92
(n=100)
X B2
58.76+17.84 18.63+5.84 6.54+2.12 92.38+19.67
(n=50)
t 16.296 14.859 19.172 15.052
P <0.001 <0.001 <0.001 <0.001
1% CK-MB (U/L) LDH (U/L) AST (U/L)
MELH
39.864+9.54 318.924+65.83 53.84+11.63
(n=100)
X B2
13274329 154.23+36.78 22.17+6.84
(n=150)
t 19.121 16.436 17.763
P <0.001 <0.001 <0.001

VE: BNP RIREAI; sST2 Jy 7P K RS RE A 2 15 16 1
YHA%E-6; CK RIUIRIENG; CK-MB J LRI NG T .5 ; LDH HZLW
T ; AST A FAARE LT,
2.3 [MiEiEfrz B RES LVEF, NYHA 74 HIHH
KM ST

BNP 5 sST2. 1L-6 ¥EFEL LIEAX (r=
0.562~0.678, ¥ P<<0.001), BNP. sST2. IL-6 =
#5 LVEF 2B MK (r=-0.521~-0.649, ¥
P<0.001 ), 5 NYHA OIIRe4r2 5 & EAHE
(r=0.492~0.621, P<<0.001 ).( £ 3. [& 1~K 3 ),

*3 MisEiRZEBRES LVEF, NYHA £ &AL

AR B EXT r P EESya|
BNP vs. sST2 0.678 <0.001 IEAH
BNP vs. IL-6 0.562 <0.001 NXi:ES
sST2 vs. IL-6 0.534 <0.001 NXi:ES
BNP vs. LVEF —0.649 <0.001 HAHK
sST2 vs. LVEF -0.617 <0.001 UibiiES
IL-6 vs. LVEF -0.521 <0.001 HAHK
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_ gx3 : 2.4 FBIEMIEFRET ROC Lk 24
A H*TEW/}‘; _ r P f H*‘Fim 241 IS FREIZWIRLEE
BNP vs. NYHA 532 0.621 20001 D i e
$ST2 vs. NYHA 494 0588  <0.001 EAE I ROC B4 SRR W], BNP RIS Wk e
11-6 vs. NYHA 4}%% 0.492 <0.001 RIS iR, AUC M 0.902; sST2 5 11-6 LRI 1 R EFaY

TE: BNP ABGHIAR; sST2 Sy ATy MEA IRIMERIAIEN 2 815 1L-6

A2 -6; LVEF RS MG NYHA MAZLAERT 2.
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1 BNP ifAAk; LVEF 7t im 4.
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£50 g
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= x
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¥ x
404 % x *
X
X
351 x
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NYHA Class

2 sST2 5 NYHA H R =kEHE

TE :sST2 Al A KORIERIAEE 2 31 s NYHA 2120 DR 2 o

16
«
14 : oy
5
J12 =
’g x X x
b x - x
& X x =
E 10 ! %% x¥Ex % .l
) x* Hex x x % xx
x x x x
8] xR ik mr
x » = *
x X % e 5
6 il
250 300 350 400 450 500 550
BNP (pg/mL)

3 IL-6 5 BNP =B
. BNP MERAAIK; 1L-6 S AN E -6,

600

FIHIGE ST, AUC 4350k 0.867 110.843, W3 4,
*£ 4 BUHEFREI ROC HITER

f8hr AUC 95%CI R BURE (%) Fi5E (%)
BNP 0902 0.854~0.949 132.7 pg/ml 87 82
sST2  0.867 0.810~0.923  33.6 ng/ml 82 80
-6  0.843 0.783~0.902 7.8 pg/ml 78 78
CK-MB 0.812 0.742~0.881 21.3 U/L 74 76

HE: ROC NSZIRE BAERHIE ; AUC IR T AL 95%CI A 95% A7 X
f]; BNP Rk; sST2 AT HebE kKA 2 B 5 1L-6 K
IS =65 CK-MB LR T ¥,
242 ZIEMEEEIZEGE

3T Logistic [MIARALG BNP, sST2 Fl IL-6 X
A, WEBREGHI R, 2HEE ROC ik, K 4
iR, 5B RS AUC B ERE R 0.948,
WU N 92.0%, FEFEN 84.0%.

1.0 ’ ===
e
0.8 T s
A 7
L 5
A o
Z 4
0.6 L
# e
= it
0.4 7
Vi
/

0.21//: // —— BNP (AUC=~0.902)

L L T2 (AUC=0.860)

- — - IL-6 (AUC~0.820)

e -+-+ CK-MB (AUC=~0.780)
0.0 — AR (AUC~0.948)

"0.0 0.2 0.4 0.6 0.8 1.0
1455
4 £IEFRISET HF A ROC Mk
T ROC HZIXFRIERHE; BNP SAfifhAK; sST2 g nliE A KRR

BRI 2 5 1L-6 AR R -6; CK-MB W JJURGIHIEIF] T/ ; AUC
JiLE TR
2.5 FINFEEFRS HF 85148 Logistic [EY3 534
251 KIMERKRYS HF KM HRR R
Logistic EVER RN

% BNP. sST2. IL-6, CK-MB ZI4H A Logistic
MR 250 R, 4 Tife RS HEF 35 525 AH0C( 3
P<0.05) (£5),

£5 BMEERS HF & BN BEE Logisic EIAAH

Ei=t7n B OR 95%CI P
BNP 0.024 1.024 1.015~1.034 0.001
sST2 0.091 1.095 1.051~1.141 0.001
1L-6 0.306 1.358 1.182~1.588 0.001
CK-MB 0.128 1.137 1.075~1.202 0.001

e HE 01380 ; OR WAL ; 95%CI h 95% B {FIX[Al; BNP K
B sST2 T bEA KA A 2 T 1L-6 N 4N -6;
CK-MB A WURR RG] T8
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252 HFIMEHRIRS HF KM LN &R
Logistic EVER RN

W iR 4 WFEERERHARER, JEfT 2N &R
Logistic [MIH4#7, 4555 R, BNP, sST2 il IL-6
s iz Wi & ($) P<0.05), 1 CK-MB 1E3%
Tl AR 5 AT . T 6.

*® 6 HEZE Logistic BIFSHER

iy B OR 95%CI P
BNP 0.018 1.018 1.006~1.030 0.004
sST2 0.064 1.066 1.021~1.114 0.005
1L-6 0.224 1.251 1.083~1.447 0.002
CK-MB 0.052 1.054 0.990~1.122 0.096

1 HF 0 Ji5E0; OR ELMELL; 95%C1 2l 95%E AR X [H]; BNP Jyfiii
IR sST2 SRy To Pt KIMEEAIER 2 2515 1L-6 4 FIARA -6
CK-MB S URR A ] T/

3 itig

HF fimPRRIEE 2%, FLIBIR Bk B2 R Sk
SURIREAR . ARIE SR AR R A, 532 3
PR 22 S AR E R 2R 00 5 PRI, FHHRORTRARE
ARHC A B AE 98 R4 18 28 A iy IV 2= 48 b
X HE MR IACR B B s ) Ao 48
BNP. sST2. IL-6 .U LGS R IF 704, 4R R,
HF B8 FIRFRPR AR 24 T ex B, $m
D ERER TGN SORERGE | O NLEAY S U
G FIFARISIATAE, MRILR 2S5 T Hm &4
K&

BNP A5 A 58 i Wikl B i 2 H Y B0 FE 4
HTbm B RO E A s o AR ) s sgn, fe
i U SRR DI RERARERIRAS, X2 K
YER HF 5 ARSI EZ R A . 5 BNP AR,
sST2 HE M Sz il O ULEF e AL L Z S A L FE , it
NS HEF SRR iS5 e As , e U2 BT 1
M sh J15=ie sl . HEpisEily, sST2 18 HF fafk:
SYIERBUG PR T B AR E, F o E R E R
BN HEF 5 BHELL" TL-6 B 2R B 9 E SN
e HF "PE9fER . FREER SRS AT 2 kO LA A
P BT I FLOIIRE R R, UL IL-6 FHEIEA
HOE “TEREIRGL”, AT Re S 1R AU A e s A0
K o ASBIFFEARSNE S M 485 Rt S ik —H W . BNP
sST2. IL-6 Z[ASIEAHSCE, Ui m Mg, &
i S SR 5 O Z BN R, =85
LVEF 26A% . 5 NYHA 2 FAE, $amix
SEFEAR A B T X A AATE HE, WRETE—E 2

FE IR WLD DI RESZ IR . o, sST2 5 NYHA 43
P — BT, s HAR NG PRI U AN 228 W
IR FMEAEASHE—20 56 . MHELZ T, CK-MB &
£ HF AT, (HZ2HERE SR B
SR, BRBHEG ORI E HF 2 2%
BXAAAR, FEAEREGER, MEHEZ 05
SRR, ROC fiZemtridt—H iR, ZHRPRA 1L
FHIRGIN . BNP B B EA RS2 Wialae,
M sST2. 1IL-6 YYAJG, AUC #E—H4RE, #n
HF (95256 EFR PR IS B R TP — 2 HTTiidE
FREEFE H B i — g AT, e A A R A% 7]
I S5 O WL K | RIE S A AT 5 2 e
R T HF ELSCAYRHAE BURZS , A AT
FEARIR 2 RIR AR . 2 Logistic FIHZ5E BIR,
BNP. sST2 Fll IL-6 28 HF fhsrMC &R, #—4
UL Z AR B I G IR S, iR B BAb

ZE |, BNP, sST2. IL-6 BEAC LBEEAS I X}
HF BEAEIFIGERIZWNE, Hrd BNP, sST2 F1
IL-6 AYIBCA N FH R REARER Z 4E PP 34, W HF
I ELIIRGA] L o T Rl IR A Pl 22
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