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H OE.BE HiThoFTEREALRREME 2(sST2) N K # B & 44 sk Bk 8T 4K (NT-proBNP) | & #% WL 45
G T(hsTaDE5RHBCEZEEEF ST ARG EARZRLNSERECESASEGLHMIE., FiE #®R
2021 7 A £ 2022 F 12 AT AA. S AAER G T ORECFEAEEE 100 PIEANKE, BN
B oS ERFe B2 4 R 409 100 | Ak R B H A BAREEZBD ALY BERHE(NYHA) I RE5
BRBHCEESEEF AR TR I6 B, ol R 27 #, e lll & 39 4, 2h e VR 18 #1448
12 B EgR (CKD) 24 1~2 49 32 4] ,3~4 #4152 41,5 #1 16 ], WEIKL S 2 B4 fiF sST2,NT-
proBNP . hs-TnT K -F; 4 RF NYHA & 24k 5 4% % CKD 2 2112 b s B 42 A4 B % sST2 . NT-proBNP, hs-
TnT RF; 041 B B oA IEEF sST2,NT-proBNP hs-TnT K-F5 NYHA & 5 3£ 5 & .CKD 4 #4948 %
P R R %R E TAEHAE(ROC) 1 & 346 f2 7% sST2 . NT-proBNP . hs-TnT % fk & 5 A 4 M) 2412 b B 48 A4
B e, R OWEMA F sST2. NT-proBNP hs-TnT K F & FxBa, 2 FH A%+ FEL(P<
0.05), f7 sST2 NT-proBNP. . hs-TnT K-F35A NYHA v a5 % [ A<M HZ<MBE<N%,B4EEZHAMN
S, EF R LT FENL(P<0.05), BECHEEESIEEHF oF sST2 . NT-proBNP  hs-TnT K -F 5
NYHA s gt 54 2 EA8 % (r=0.724.0. 949.0. 857, P<C0. 05), f2i& sST2 . NT-proBNP hs-TnT K -F 3 4
CKD 58 1~2 #<3~4 <S5 M. AEERA A I, ZFH A LT FEL(P<0.05), BHSEFHE
E & F f i sST2 NT-proBNP . hs-TnT K-F 5 CKD 4 #1 £ E48 % (r=0.414.0. 535,0. 480, P<C0.05),
sST2 NT-proBNP hs-TnT & 3 R 3§ 47 B A4 | 45 B 1 M s B2z A 4n e W & T @ AR (AUC) 451 4 0. 835(95%
CI:0.777~0.892).0.841(95%CI ;0. 788~0.895).0. 842(95% CI :0. 789~0. 896).,0. 977(95%CI ;0. 960~
0.993) , fo 7% sST2 NT-proBNP . hs-TnT 3 0B A4 il 4 B 1% M B 22 44209 AUC B 2 K F 3 547 2 ikt
Mg AUC(Z=6.012.5.945.6.002,P<C0.05), £5if ik sST2 . NT-proBNP hs-TnT 5 &M< F 45442 &
FO B ZEA X, B3 REARBKEAS AN TRAE S B EAEGS B MIELG .
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The application value of serum sSTZ,NT-proBNP,hs-TnT detection
in chronic cardiorenal syndrome”
ZHU Yingchun ,BAI Shoujun,JI Tingting s TANG Bo ,WANG Yakun”
Department of Nephrology ,Qingpu Branch s Zhongshan Hospital Affiliated to
Fudan University s Shanghai 201700, China
Abstract: Objective To explore the relationship between serum soluble human matrix lyrin 2 (sST2),N-
terminal pro B-type natriuretic peptide (NT-proBNP) , high-sensitivity troponin T (hs-TnT) and cardiorenal
function in patients with chronic cardiorenal syndrome and their diagnostic value for chronic cardiorenal syn-
drome. Methods A total of 100 patients with chronic cardiorenal syndrome were selected as the observation
group in the Department of Nephrology and Cardiology in Qingpu Branch, Zhongshan Hospital Affiliated to
Fudan University from July 2021 to December 2022,and 100 patients with other diseases without heart disease
and renal insufficiency admitted in the same period were selected as the control group. According to the New

York Heart Association (NYHA) cardiac function classification, the patients with chronic cardiorenal syn-
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drome were divided as 16 cases of cardiac function [ ,27 cases of cardiac function Il ,39 cases of cardiac func-
tion [l ,and 18 cases of cardiac function [V. According to the stage of chronic kidney disease (CKD) ,they were
divided as stage 1—2 (32 cases) ,stage 3—4 (52 cases) and stage 5 (16 cases). The serum levels of sST2,NT-
proBNP and hs-TnT were compared between the observation group and the control group. The levels of sST2,
NT-proBNP and hs-TnT in patients with chronic cardiorenal syndrome were compared among patients with
different NYHA cardiac function grades and CKD stages. The correlation of sST2,NT-proBNP,hs-TnT levels
with NYHA classification and CKD staging was analyzed. Receiver operating characteristic (ROC) curve was
used to evaluate the diagnostic efficacy of serum sST2,NT-proBNP and hs-TnT alone and in combination for
The levels of serum sST2,NT-proBNP and hs-TnT in the observation
group were significantly higher than those in the control group (P <C0. 05). The levels of serum sST2,NT-

chronic cardiorenal syndrome. Results

proBNP and hs-TnT increased in turn in NYHA cardiac function classification grade [ ,grade Il ,grade I,
grade IV patients,the differences between any two grades were statistically significant (P <C0. 05). The levels
of serum sST2,NT-proBNP and hs-TnT correlated positively with NYHA cardiac function classification in pa-
tients with chronic cardiorenal syndrome (r=0.724,0. 949,0. 857,P<C0. 05). The levels of serum sST2,NT-
proBNP and hs-TnT increased in turn in CKD stage 1 —2,stage 3—4,stage 5 patients,the differences between
any two stages were significant (P<C0. 05). The levels of serum sST2, NT-proBNP and hs-TnT correlated
positively with CKD stage in patients with chronic cardiorenal syndrome (r =0.414,0. 535 and 0. 480, P <<
0.05). The area under the curve (AUC) of serum sST2,NT-proBNP,hs-TnT and their combined detection in
the diagnosis of chronic cardiorenal syndrome were 0. 835 (95%CI ;0. 777—0.892),0. 841 (95%CI 0. 788 —
0.895),0.842 (95%CI:0. 789 —0. 896) and 0. 977 (95% CI:0. 960 —0. 993) respectively. The AUC of the
combined detection of serum sST2,NT-proBNP and hs-TnT in the diagnosis of chronic cardiorenal syndrome
was significantly higher than that of the single detection of the three indicators (Z=6.012,5.945,6.002,P <
0.05). Conclusion Serum sST2,NT-proBNP and hs-TnT correlate positively with cardiac and renal function
in patients with chronic cardiorenal syndrome,and the combined detection of the three indicators has high di-
agnostic value for chronic cardiorenal syndrome.
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o e Rl . ABF S T I sST2.NT-proB-
NP . hs-TnT 5 £ & 05 D) 681 & R K X8 4 0 5
ZEAAERIZ W N, RGBT
1 #ERl5AH*E
1.1 — %R $HHEL 2021 48 7 H & 2022 4F 12 A 4F
A BE R O N BRHME BEIR IT I A8 MO B SRS AR R
100 BIFE R MEE AL . ARSI O B LZEB IR 2T &

ST B IR AR T A i A R R S 4
ZUKDIGO) 5 2P 3% #r it & 45 7 41 (ADQD 45 7§
ARARE S AR W8 18~75 % . HEBRbRME . 5 I 0 W
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FEBPEIFG ;s T ™ E MG T8O =l A A 4Rl
VBN 5 IEAE 2 52 S B M RTR T s A OF BRI T fig
PR N4 P e L R L TR R SR L AlE
PR s A7 7 3804 M R P I K B s T R Lo s A
FE T K WA BE O WA BE | il 4 2, sl Ak = H: b 9 995 119
SR 5 1 E T L AR A I ] <12 AN H . WEE
Hrh 5 59 i, o4l il A 42 ~ 75 B, R
(61.49+ 6. 53) % ; K 1 i 45 £ 4 17. 82 ~ 28. 41
kg/m?, 31 (22. 51+ 2. 94) kg/m” ; 35 [ 41 24 .0 [ 95
& (NYHA OIIfE2 . T 9% 16 4, 11 9% 27 9],
%% 39 4, IV 2% 18 ] 5 98 5 15 BE i (CKD) 43 915
1~2 3 32 fi . 3~4 3 52 51,5 3 16 4], W FIHAA
Be 19 GO 96 B B T AN 42 1 100 f51) 1L b 952 95 18 3
ViR o BB 20 AL FE B 3 27 )L G L4 0 24 1), E 4 R
FERR & 23 B, Hofth 26 6], HEBR Ar vfis R L 41, X Y
5 57 B, L 43 il AFE I 44~75 & F- 44 (62. 04+
6.3 % IR T Bl 17. 98 ~28. 15 kg/m’, F
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(22.39+2.87)kg/m”, W —MEEHLE,ZRHT
Gt E L (P>0.05), IAMRIMEYHES SR
W5, I 28 AV 1) B A5, A 5% 3R A5 A B = 2 16 28
ZE RS HEME (FF IR 2021-42)
1.2 I sST2.NT-proBNP. . hs-TnT KEHM %
LA MR R ABEG A YT 102 I8N # KM 3 mL,
B J2 35 7 — 80 “CAR IR VKA V& R ARAT , 5K FH i 1Be 4
925 W B 4 56 A6 0 1 3G sST2 /K F G F & [ 2 1
Abcam 24 7)) ;% ] PATHFAST 4 H h ik 2% & 6%
YE BT ALK NT-proBNP, hs-TnT /K, Frf #4E
T 4 RS0 = R R AR R s T B e
1.3 W bhr LA 5 X A i v sST2,
NT-proBNP  hs-TnT 7K ; LA G0 D) e 70 98 &
17 sST2 . NT-proBNP hs-TnT /K5 ; 438148 PO B
LEAE B FE TR AR S NYHA O I BE 2 9 (19 4 5%
PE 5 U R CKD 20 88 57 1L sST2 . NT-proBNP,
hs-TnT K5 A1 40 B 28 B IE B & £ T b 5
CKD fyAH M s PEAL 113 sST2 . NT-proBNP hs-TnT
X MO B 2R B AR 2 BT ALRE .
1.4 SEitephb B R SPSS22. 0 484k 1 R 47 %K
L LN 2 s o T 4 T sl N 1 S
x s RN, AR L EBCR ML FEAR ¢ K, Z 41
PSR F 5 22 50 B . 2 4L 1) A R R EE 48R T LSD-¢ £
5 s THECRORE L B sl A R SRR AR R X
K46 s % il Spearman #H 3¢ 43 #1 sST2., NT-proBNP,
hs-TnT KF5 NYHA 432 . CKD 43 9 14 #H 5 ¥ 5 5%
W Z i H TAERE (ROC) 4 PEAl sST2 ., NT-proB-
NP, hs-TnT X180 B4 &2 EME. P P<
0.05 AESFAHGI#E XL,
2 & F
2.1 WERAH 5% B4 LT sST2. NT-proBNP, hs-
TnT KF b WE Y I sST2,NT-proBNP, hs-
ToT /K FH B &S TFXRA, ZRHYESITFE X
(P<<0.05), WFE1,

*1 MEASIEBAME sST2 . NT-proBNP,

hs-TnT KL% (2 +5)

sST2 NT-proBNP hs-TnT

25 n Coe/mL)
pg/mL

(ng/mL) (pg/mL)

WELL] 100 72.45+17.28  470.954155.97  66.35+20.83

XHHE4d 100 31.02+9.14 116.98432. 05 26.97+6.82
t 21.192 22.231 17.963
P <0.001 <<0. 001 <0. 001

2.2 R[ELC TR A 18 RO B RS A R LT
sST2 NT-proBNP.hs-TnT /KF 8  18ME 05 4
AAE R F MG sST2. NT-proBNP, hs-TnT 7KK
NYHA DIIRES S T ST <M%<V %, HAE
BRI, 2 R A g E L (P<<0.05),
W2,

2.3 MEBHEO LA E LT sST2.NT-proBNP,
hs-TnT /K5 NYHA OISy M et 184
DB AR F M sST2. NT-proBNP, hs-TnT 7K
F5 NYHA LUIRE 2 IEAH X (r=0. 724.,0. 949,
0.857,P<0.05),
2.4 KR[E CKD 4 #1918 ¥ 0 B 25 A 1F 835 il
sST2 NT-proBNP,hs-TnT /K 8 18 M0 5 4%
HHE B HE MLV sST2.NT-proBNP ., hs-TnT /K1 K
1~2 <<3~4 #W1<<5 8, HAE B WA Wt i, 2=
SWA G HE X (P<0.05), Wi 3,

£2 AEOCHESFEHEELEEAMESREME ST2,

NT-proBNP. hs-TnT 7k L& (= £ )

LY fg sST2 NT-proBNP hs-TnT

a4 8 (ng/mL) (pg/mL) (pg/mL)

14 16 52.3649.09  269.85425.47  41.23+8.67

Il % 27 64.47410.38" 354.12-442.03"  54.7149.06°

I %% 39 78.52+13.49" 516.18+32.75"  70.28411.35%
V4 18 89.147415.32" 726.98+46.43™ 97.63412, 94
F 31.320 547.184 92.974

P <<0. 001 <<0. 001 <<0. 001

HEHOMAEN Y 1 Sk, "P<<0.05; 504 Il &1t
#,PP<0.05; 5.0 I RESN g I % L%, < P <<0. 05,

%3 AE CKD M EM O SEEESREMF sST2,
NT-proBNP. . hs-TnT 7K EEL 8 (= )

CKD sST2 NT-proBNP hs-TnT
L] " (ng/mL) (pg/mL) (pg/mL)
1~2# 32 64.144+18.75  368.984125.10  54.81+16.26
3~4 M 52 73.97+13.65° 490.194143.75" 67.58419.03"
54 16 84.15+17.59" 612.384+114.69" 85.46+20. 22"
F 8.754 18.771 15. 066

P <<0. 001 <<0.001 <<0. 001

.5 CKD 40 1~2 Wit 4%, * P<<0. 05; 5 CKD 41 3~4 i 1t
i%."P<C0. 05,

2.5 EBHEOHESZAEMEBE M sST2.NT-proBNP,
hs-TnT KF 5 CKD s+ MMM X B0 T 45a
ERH MV sST2 . NT-proBNP.hs-TnT 7K 5 CKD
SR TE A 56 (- =0. 414,0. 535.0. 480, P<C0. 05),
2.6 7E sST2 . NT-proBNP . hs-TnT Xf 1 .0 B ¢
BAER WA (E LA IE 2 b B R RE AR W5 4H o BH
PEREAR , 2] 1% sST2 . NT-proBNP . hs-TnT Hjl &
3 TR BRI AR 2 W12 1 O B 2R AR B ROC £k,
ZEW ORI sST2.NT-proBNP. hs-ThT 3 T+ #pre
BRGNS W1 O B 2 A AE Al 2R TR (AUC) B i
KT £ T F5 fr B0 A4S I ) AUC (Z=6. 012, 5. 945,
6.002,P<C0.05), 3 4§ Fn BK G ko I 12 W7 12 10V 25
B 1 SRR I Sk R T A T A s B A U Y AR L 25
S¥A G F = L (X =6.002,5.315,4. 226, P <C0.
05) 33 Wi R EK & 5 45 WA br B0 A6 I 12 W 18 1 .0
GAREIMEMBFESERR, ZSWTRITFEE L =
1.103.0. 985.1. 054,P>>0.05), W3 4 &E 1.
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x4 & sST2 NT-proBNP hs-TnT 8% 3 HIEIRBE AR IS HIBIEL BEEERNREE
b AUC SE P AUC Iy 95%CI Cut-off REE D REFEOHD BRI
sST2 0.835 0.030 <20. 001 0.777~0.892 52.78 ng/mL 89. 00 71. 00 0. 60
NT-proBNP 0. 841 0.027 <0.001 0.788~0.895  308.35 pg/mL 81.00 72.00 0.53
hs-TnT 0. 842 0.027 <0.001 0.789~0.896 42,95 pg/mL 89.00 65.00 0.54
3 WS AR A 0.977 0.008 <20. 001 0.960~0.993 — 97. 00 72.00 0. 69
. N RHRE.
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" S LR I B T A T L B T gt &
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RN e R (1 A N = 0 N B o B S E DK K RTINS =
ZEAAE A — L Wi (E 3 W48 b e A A 1Y 32
Ml . EARPFRE TRPOR, A2 2h
Oy BIF 5 0 I P A A ks

&% ik

[1] KIM M G. Cardiorenal syndrome[ J]. ] Korean Med As-
s0c,2020,63(1):20.

[2] LAKKAS L,NAKA K K,BECHLIOULIS A,et al. Classical
and myocardial deformation echocardiographic indices in chro-

nic kidney disease patients;effects of aging and comparison to



+ 3620 -

K I E ¥ 5 K 2024 42 12 A % 21 &% 24

Lab Med Clin, December 2024, Vol. 21,No. 24

healthy controls [ J]. Eur Heart J-Card Img. 2022,23(1):
1438.

(3] Efr. ERkME, X5, % BEH (0 5EFBELELE
TR AR S HEF 52 [T . b A0 1 48 9% 22 35 2020, 48 (12)
1047-1052.

[4] FABIAN H, BERND G, BENJAMIN D, et al. Soluble
suppression of tumorigenesis-2 is a strong predictor of
all-cause, cardiovascular and infection-related mortality
risk in haemodialysis patients with diabetes mellitus[]J].
Clin Kidn J,2022,15(10) :1915-1923.

(5] BRma i, Mms i, i, 45, B G 36 (POCT) A6 il f
sST2 FHIC R M PR 28 K FL X0 ) 32 vl i) WL Js M B LT .
6 3 44 7, 2022,37(6) :595-601.

(671 BUEHE R AT 2tk B 45405 W E 8 1G3R 97 1Y KDIGO
5 ADQI #& ®afig 2 [J]. PHF B2 ,2019,31(2) :175-179.

[7] JAN S,HOOIE S,BUTCHER S C,et al. Moderate aortic
stenosis: importance of symptoms and left ventricular e-
jection fraction[ J]. Eur Heart J-Card Img.2021,23(6):
790-799.

(8] Eifgfe Pk Wi B K B Xk i23a SR H £ K
2. M B IR O A a2 W M YA e me LT i I SE R
J75,2017,37(1) . 28-34.

(9] BARLL. N 4R, AR B, 5. 0GB B X% 20k BUEE
e FBEN TR 1 RO B £5A AR U i AN (LT ).
10 1 R A4 75,2021, 49(8) :802-808.

[10] kb, 5k U, IV B0 B 28 A AE & 99 L BF 50 3 i e
[J]. SEBE 2443, 2021,37(4) 1 542-546.

(117 B3, x5k, 4255 45, G ) 2208 % O R0 B &A1
B 51 2 R R R AT 9T [T, B IR B B K 2222 31k, 2021, 46
(4):488-492.

[12] S sk /NI . AR W - 2%, miR-29 . renalase 7£ 18 P00 B
ZRAAAE B LG P i 3Rk ML BUE A O SR LT ],
Y PR 4 R R R . 2022,23(2) 1 174-176.

[13] KEVIN D, BEUSEKAMP ] C,BOORSMA E M, et al.
Randomized, double-blind, placebo-controlled , multicentre
pilot study on the effects of empagliflozin on clinical out-
comes in patients with acute decompensated heart failure
(EMPA-RESPONSE-AHF)[J]. Eur ] Heart Fail, 2021,
22(4) :713-722.

(147 &4, 50, 04 08, %5 sST2 #: 48 NT-proBNP 0> I
KRG B T REA 2 O D REAY I PR M 8T 0. A B g O 1
HHMNRHIG R 4 75 .2021,28(3) : 331-334.

[15] &8s, i s, 5k /N, L7 FGF-23 . KIM-1 Al NT-proB-
NP 0 B 25 4 fiF 2B % WG RO PP A M L0 ], b B 24,
2021,43(10) :1493-1496.

(167 T . i 5 Az ok O WUEE A8 1O LA R 45 43 A 25 0 FE O
L KT I TS SEAR IR R M (A LT . v P R 4 0 Bl
L4590 24 75, 2021,19(21) : 3720-3726.

(177 2=k Bk 88 , M #E. NT-proBNP } hs-TnT %18 1 ¥ I
9 4 1R Ak T IS W LT ). I op g e g
AR ,2020,21(9) :797-799.

[187] ¥ s L, B3R AR - 0% X, 25, 48 1k 0 J7 55 38 BB 2 1M 3%
sST2, Galectin-3 7K -8 £k K i R 2 SCLT 1. v B G E o0
M55 B 24 2R 75, 2020,12(1) :47-49.

(197 hHEME, PN, Bl ml =, M A UL sST2, hs-CRP K& CA-125
TET W0 R A T B RE A B E P 2 W a0 ].
VAR E A S 4E,2021,27(1) :164-167.

[20] WM. M B B R 0% . 25, N K3 B B4 BR JIK AT A | 7T %%
e NS A 2 2 K i /N A/ Ik B 40 B L X 18 40
VRIS A LT . e R 0 1L A5 06 2R 7L 2021, 37(3)
239-243.

[21] &8, IEEME, M, 5. 80 D& AIE B M 9 Tl
775 3 b 3G 0 K T B A S D A S B 8 R A (g DD, B
AR 5 2F 2R 75, 2021,36(5) : 90-94,

s B 3. 2024-02-12 &[0 B 1 :2024-06-28)

(5 3615 O

(127 AR, B 3. 48 2 RUBE R 38 & 1 45 10 s v B
PR A R e PR 2R 3 A L0 . i PR T Ak s 22 355 2022, 34.(6)
450-453.

[13] 5K FH L, A k. 45 200 B s M B R AR i fa e IR 3R 43 A
R pm A AL R[], o S BE T, 2021,48(24) :15-19.

[14] 3 AT R IR, 9k A, 45, 45 B Wi 1k 8 R k26 0 A s [
O] BB R R 2 24 4. 2021,42(4) :601-608.

[15] ZWXRAR, W20, REFE R, 55 &h 10 W I Jeg A 3 A0 I PR 45 a0
Rmfa R R 4 LI]. 25 B AT 4R, 2021, 27(6) -
564-567.

L16] # . 5k, 2 BUME R (8 3 25 B IR R i 2 T R
DRI 5 0 A FL A ()], KB 24,2023, 51(1) :95-99.

C17] 8L FBURZL BRIk ILVE v- A A B R R K 545 | ln
Jiged 4 AH SE PERRF S LT . vh B vh PG BE 45 A T Ak 24k, 2021,
29(9) :642-645.

[18] CORTI A,DOMINICI S,PIAGGI S,et al. »-Glutamyltrans-
ferase enzyme activity of cancer cells modulates l-y-glutamyl-
p-nitroanilide (GPNA) cytotoxicity[ J]. Sci Rep,2019,9(1):
891.

[19] R, 5 HEE .. HAER DINREABRTRS 2

U PR F8 3 21 20 Ik B B (9 A S P 5 [T . 5 e S 2% Bt
24 ,2023,42(3) :251-254.

[20] HANDS J M,CORR P G,FRAME L A. Clarifying the het-
erogeneity in response to vitamin D in the development, pre-
vention,and treatment of type 2 diabetes mellitus:a narrative
review[ ] |. Int ] Environ Res Public Health,2023,20(12) .
6187.

[21] HUANG D D,LEI S Q,WU Y H,et al. Additively pro-
tective effects of vitamin D and Calcium against colorectal
adenoma incidence, malignant transformation and pro-
gression:a systematic review and Meta-analysis[ J]. Clin
Nutr,2020,39(8) :2525-2538.

[22] ¥k, AhRE. 3% 1.25- 84k 4 R D3 K 545 1 i
AR G ELT ], IR R 2, 2021,32(11) : 946-949,

[23] GRANT W B. Review of recent advances in understand-
ing the role of vitamin D in reducing cancer risk: breast,
colorectal, prostate, and overall cancer [ ]J]. Anticancer
Res,2020,40(1) :491-499.

iR H 1 :2024-02-20 &1l {11 :2024-07-22)



