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WE e eFARSWET-15(GDF-15) Tk A K al#ok A AR/ 2(sST2) 5t &tk — R AL B T &
(ACOP) &% S LIRS 494 Wr 4B, ik B 82 4 ACOP R B 5 A ML &, HBEHEAKRE ShMEEG
L(cTnl) 7K 2 3 ILAR A5 48 (33 1) ) For oo LR A 28.(49 48] ) , K 4E B AT 38 6 NI B 0 28 3 Bk o, ) B B 92, 9% oR TR
% (ELISA) 4] 2 40 0 7 GDF-15 & sST2 /K- 4 B 3 A4 5 A7 AU s IUBE [ ILBR 3 B (CK) | IUBR i 3% ) T B
(CK-MB) ] /K-, vbdz 2018 £ 5, £ A Pearson ik 447 fa & GDF-15 & sST2 Y5 DLEGE K F 8948 £ 0, % 3% % TR 45 42
(ROC) #y £ 5-#7 fo i GDF-15 % sST2 3+ ACOP & % % 4 5 WLAR A5 69 94 Wi #r 44 ; Logistic = )2 547 ACOP & % £ 4 &
MIRG I Hvh B &, R SRS A4 B8 & & & 69 )] B e 7% GDF-15.sST2,CK,CK-MB & -F 2 % & T £ AL
it 2a (P 3 <0.05) ; Pearson 48 % 2 #7 % 7, ACOP & % f27% GDF-15,sST2 &K F 55 CK,CK-MB K £ E 48 %
(P 3 <0.05) ;27 GDF-15 sST2 /K -F £ 1035 b B 3L # 4 B 495 7 ACOP & % & 4 & Ui 45 69 wh 5 F @ A= (AUC)
%14 0.854.0.885.0.945, Logistic%#7 £ 7 , f2.5% GDF-15 sST2 CK ,CK-MB /K -F Z A E A & % ACOP &% % 4
WLARAG 5 B ea B & (P 3 <0.05) , % ik GDF-15.sST2 K-F £ ACOP <3 WL 45 & % F 91 29+ %, B h ACOP &
F I K s LR A 64 Ik 5% vl B &, A BAe I 3T ACOP % 3 & 4 & ILAR A5 69 4 BT 145 %
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Serum GDF-15 and sST2 can diagnose the occurrence of myocardial injury in patients with acute carbon monoxide
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Abstract Objective: To investigate the diagnostic value of serum growth differentiation factor-15 (GDF-15) and solu-
ble growth stimulating gene 2 (sST2) for myocardial injury in patients with acute carbon monoxide poisoning ( ACOP).
Methods: Totally, 82 hospitalized patients with ACOP were selected as the research subjects, and were divided into myocar-
dial injury group (33 cases) and non-myocardial injury group (49 cases) based on their ¢Tnl levels at 3 h after admission.
The fasting venous blood was collected from all patients upon admission, and enzyme-linked immunosorbent assay ( ELISA)
was used to detect serum GDF-15 and sST2 levels in two groups. The fully automated biochemical analyzer was used to detect
the levels of myocardial enzymes [ creatine kinase (CK) , creatine kinase isoenzyme ( CK-MB) ] and the differences between
groups were compared. The Pearson method was used to analyze the correlation between serum GDF-15, sST2 and myocardial
enzyme levels. Receiver operating characteristic (ROC) curve was used to analyze serum GDF-15 and sST2 for the diagnos-
tic value of myocardial injury in ACOP patients. Logistic regression analysis was used to evaluate the influencing factors of
myocardial injury in ACOP patients. Results: The proportion of patients with a history of smoking and the levels of serum
GDF-15, sST2, CK, and CK-MB in the myocardial injury group were significantly higher than those in the non-myocardial
injury group (all P <0.05). Pearson correlation analysis showed that serum GDF-15 and sST2 levels in ACOP patients were
positively correlated with CK and CK-MB levels (all P <0.05). The areas under the curve (AUC) of serum GDF-15, sST2
levels, and their combined diagnosis of ACOP patients with myocardial injury were 0. 854, 0.885, and 0. 945, respectively.
Logistic analysis showed that serum GDF-15, SST2, CK, CK-MB levels, and smoking history were influencing factors for
myocardial injury in ACOP patients (P <0.05). Conclusion: Serum GDF-15 and sST2 levels are significantly elevated in pa-
tients with ACOP myocardial injury, and are independent influencing factors for the occurrence of myocardial injury in ACOP
patients. The combined detection of the two has high diagnostic value for the occurrence of myocardial injury in ACOP patients.
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O VLU il ST 52 B A, 7 R AR 2t — %
AkA% 7 B (acute carbon monoxide poisoning, ACOP)
551 & LB . O WLULAS 2 7 1( cardiac
troponin 1, ¢Tnl) £ {27t LA MLt LA 2 15
A9, DRG0 oTol AT BEFw, HRiE
I T ONER GG A2 i A Kok
F--15 ( growth differentiation factor, GDF-15) J&—F}
O NECRAF PR, 2400 IE D RE 3 5 4, GDF-15 /K-
2B ETE D A KR K LA 2 (growth stimu-
lation expressed gene 2, ST2) J& 4 K T H 40 A
%33 (1L-33) 19 Bic 44, 7] ¥ 1 ST2 ( soluble ST2,
sST2) J& ST2 rt ity — A 28, LA H 305 i 450 4 g
KP4 e S e s o ARBFFE R LG GDF-15
S sST2 Xt ACOP 8 U U A 12 Wi 0 18
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1. BIFFE XS 4. W 4R 2 Jaali vho B2 B 2019 48
1 42022 483 H ARz 82 16l ( 5 38, 4 44) ACOP
BE MU G, FF W 22 ~ 73 %, F 1 (52. 36 +
8.42) % . YA AbRIE: OUIHH I — ALk (CO) <fk
FEfh sl i ik &L 2T 8 [ ( carboxyhemoglobin,
COHb) ¥ FE > 10% H 3 Bk 2 M fe] < 55 b 2
AR ; IR CPREE) T i bR e, 1912 ACOP;
@BF KA ACOP Z ABEf[a] <3 h; @I HL I AT L
S HERRERE : O G I SO IURESE
O ST R S DR ; @G RIS MRS L M R Gek
i BRI RERRERY s BB I L R s @)™ H vl
(B /hBRIEE AR <30 mL/min) . ABFSEFTA SE5 T
FEAEE Ol /R FHEE 5 ) A AR BREOR , IR 2 BE B
RRRZE Lot il (it45-:201810316) , R H B KR 1Y
MIEIFEE RS,
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(1) — P ERHISCEE AR B — e}, A5 48
W ) BRI T) BRI s A TR AT LU

(2) R I Bt A0 2 W B2 ( enzyme-linked immu-
nosorbent assay, ELISA ) # il Ifil & GDF-15,sST2 7K
- SRAEITAT B A BRI M 6 mL & T HL A R M
&, Ll 3 000 &%/min 8.0 10 min, 4> 8§ L3 . H
- 80C L ukA h IRAF A . (DR = ROt g%
SIFTEARE I ML Tl 7K (iR €0 8 S0 56 A
WS TR A BRA W, 2% R0 ~0.04 pg/L) ,
Ar Tl 7KV T 5 32 Wr A0 U 405 48 A L3 4
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Z1L(33 i), 75 a8 A TGO L 5 4 (49 )
@R 4 A A AL AT (H A H S22 ] 7180) 43
N 5675 1M WLRR A ( creatine kinase , CK, 1E ¥ Y [
18.0 ~198. 0 U/L) . UL 1% 18 fitf [7] T_fiff ( creatine ki-
nase-MB, CK-MB , IE 75 <5 ng/mL) /K3, Hh#g 2
)25 R R A ELISA kgl 1 7 GDF-15 | sST2
K- IR & A BRI 22 AR R AT BR A D) L
A Fa R U B B A TR . I AR AR B IO
AR, 2 s o il £, A8 o 42 [0 05 ot 2 0 5 0l v
GDF-15 sST2 /K-, 4% 2 AL 1 7 ' GDF-15  sST2
K-

3. Giitepo i SR A SPSS 20. 0 it g it 3t
HRRILL (& +5) 2o, RAMSIAEA ¢ K50 317 1L
BTHECR BN E 5380 (% ) Rm R X R il A T
Fe#ss ;s M 52383 TAE4F1E (receiver operating char-
acteristic, ROC ) [ £¢ 4> #7 Ifi. 7§ GDF-15, sST2 X}
ACOP 35 A= 0 LR O3 (2 W A, O T3 il &
T 1 FH (area under curve, AUC) ; Logistic [0 343 #
ACOP JB# KA LI 52 % . LA P <0.05
hERAGIE L

# X

1. — 5Ok X LTE GDF-15 (sST2 /K F-: 5o
PLR 52 LA, O LB A5 2E A TR R o 1) S8 3 B 48]
5 GDF-15 sST2 . CK }% CK-MB /K FEH & (P ¥ <
0.05), W1,

2. ACOP F# I3 GDF-15  sST2 K 5.0 L
JitE 7K SF-AH M < Pearson 134T {278 , ACOP FR 35 1T
GDF-15 sST2 7K F 5 CK,CK-MB /K 2 iEAH G (P
17 <0.05), 132,

3. IfiLi GDF-15 (sST2 /KFXf ACOP & .0l
PAIHIZ W : DL & AR O U IR A AR
(K&kA=0,%4 =1), LK GDF-15 sST2 /K-
kg AE w2 ROC M4k, 45 WoR, i GDF-
15 sST2 7K F-Hfiz W ACOP g3 .0 L4 iy AUC
53924 0.854 0. 885 2 Wi R i s T Bk 12
Wi ACOP FBF .U  1 AUC 2 0. 945, W LT
IML3E GDF-15 BB W (7 spen copas = 2. 720 P =
0.007) ,fH 51 sST2 Bz Wr L3, 25 % o4t it
%%X(z;%‘ﬁ%—ﬁﬂ =1.845.P =0. 065) ,W.é'é 3,

4. BRI ZR Logistic 34T ACOP 35 & .0 LA
15 sz PR 2 . LLACOP & 3 2 5 ke A0 WL 05
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%1 24— B ROoR ROt GDF-15 sST2 A
R A S LR 2R (n =33) T AR5 48 (n =49) v AL P14
HEI(F q+s ) 53.47 +8.79 51.61 +7.56 1.023 0.309
B[4 (%) ] 19(57.58) 19(38.78) 2.803 0.094
FIA k[ 4(% ) ] 18(54.55) 15(30.61) 4.697 0.030
AL [ (% ) ] 6(18.18) 10(20.41) 0.062 0.803
B ES [ 6 (%) ] 12(36.36) 15(30.61) 0.295 0.587
BakarE (h, & +5 ) 2.34 £0.58 2.16 £0.54 1.437 0.155
ATE A fe /& (mmHg, % £5 )
WG 132.83 +21.45 134.56 £22.56 0.347 0.729
AR E 80.54 +14.82 81.66 +15.67 0.324 0.747
GDF-15(ng/L,x =5 ) 926.47 £87.25 786.53 £78.82 7.551 <0.001
sST2(wg/L,x =5 ) 44.27 +8.72 34.25 +6.18 6.093 <0.001
CK(U/L, x =5 ) 213.55 £53.85 126.32 £32.42 9.154 <0.001
CK-MB(ng/mL, x s ) 8.65+1.77 6.47 +1.21 6.631 <0.001

%2 ACOP B4 i 7 GDF-15 sST2 AP &5 5 ALEE AP A48 % 1
GDF-15 sST2

T H
r A& P1a i P1a
CK 0.503 <0.001 0.433 <0.001
CK-MB 0.638 <0.001 0.485 <0.001

AR (0 = K&k, 1 = KA, BB ES AR &
BEAk R~y 27 B LAILYE GDF-15( =842, 85 ng/L
WAE “17, < 842. 85 ng/L W {H “07) , sST2 ( =
38.28 e/ LUK “17, < 38. 28pg/L ME{H “0”) . CK
(=161.42 U/LI{E“1", <161.42 U/L {E“0) .
CK-MB( =58.43 U/L it “1”, <58.43 U/L Wt{H
“07) R B A R AR s A 1, I T A s A
“07) K H AR FE AT Logistic AT, 4558 8K,
IMi3% GDF-15 sST2 . CK . CK-MB 7K - % 45 W 4H o J2
ACOP B # A 0 It iy 2w R (P 3 <
0.05), L% 4,

5. ZNE Logistic 7381 ACOP 35 & A= 0 LA
LA SY SR S WNE T | = B o TS o
B MNH 5 S A 3 S R 2R
Logistic [8H943#1 i 7~ , Ifil¥E GDF-15 sST2 ,CK , CK-
MB 7K - J2 A5 W A 5 2 ACOP £ 3% % A= 0 LA 445 1)
MM R (P <0.05) , L& 5,

W’

GDF-15 JZ—FlutlE LA 1+, 215 S84 S Al

21103 R S T E S Y112 ol N 2 1 R e =8
HIVEIER . fEIEH O T GDF-15 Rk sk
BEBREIR KO U BB BT, GDF-15 3Rk
BETE o SR O L 1 R i i
GDF-15 7KV 8 2 T+, H 5 oTnl 7K 2 1E A C,
AHE 5% ROC #i £k 7R, 4 1fL 3% GDF-15 /K F >
883.30 ng/Lif, ACOP fE 3 %K Ak O LA A3 1) XU ¢
Ko ST2 B2 Z M KM, F B A0 LA
L B3R 20 LA A A R4 Bt i PR S 1Az 310 4
YIRLAE E 7 7E T, sST2 AT L5 .0 L 4H At 35 17 1Y)
IL-33 S tE 25 5, A 2 ROE I, BHLAS TL-33 X0
WE RS VE R, A2 250 ILAR BRI 1, R I sST2 78 &
A LRI R R R s ARG R,
O G525 35 138 sST2 7K i 2 5 F To O L
HigH, B 5.0 0L CK,CK-MB /KSEE2 IEFH 5%, ROC
R W, I sST2 KX ACOP #35 & A 0 L
P BA B HIZ W ALRE , S 17 sST2 7K F > 38. 08
pe/L B, ACOP 8 35 & A0 LA A9 1 IXUBS: B R, H.
IL7E sST2 B4 GDF-15 Al X§ ACOP i35 & AU L
P2 Wik e = T GDF — 15 B2, I K i) 55
IFUEIN ACOP 3% 1134 GDF-15 F1 sST2 7K, A Bl
TR ACOP F235 J Az U LA 473 P XU o
A FENFFREABO IS, R T B2 W

HARWFFE IS GDF-15 sST2 /K E5%F ACOP .0 LR 4
BE TR B2, /5 4 KA & i — 2 i 58 FLELAR
YEFHMLI
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%3 uiE GDF-15sST2 AP 3t ACOP & 3 0 AL 17 &1 B (&

¥ AUC W7 A 95% CI B JE (%) H (%) Youden #5 %
GDF-15 0.854 883.30 ng/L 0.759 ~0.922 63.64 91.84 0.555
sST2 0. 885 38.08 pg/L 0.795 ~0.945 93.94 75.51 0. 695
A 0.945 - 0.871 ~0.983 84.85 92.84 0.767
k4 R F Logistic /4 ACOP B % £ % L7ty % v B %
354 B 14 SE 14 Wald 14 P14 OR 14 95% CI
GDF-15 0.474 0.188 6.367 0.012 1.607 1.112 ~2.323
sST2 0.413 0.159 6.761 0.009 1.512 1.107 ~2.065
CK 0.849 0.365 5.414 0.020 2.338 1.143 ~4.781
CK-MB 0.545 0.228 5.706 0.017 1.724 1.103 ~2.695
LA R 0.945 0.384 6.052 0.014 2.572 1.212 ~5.459
%5 %K% Logistic 247 ACOP B K & LG 1% B £
ek B1E SE 14 Wald 14 P& OR 1% 95% CI
GDF-15 0.421 0.143 8. 654 0.003 1.523 1.151 ~2.016
sST2 0.533 0.198 7.246 0.007 1.704 1.156 ~2.512
CK 0. 865 0.356 5.910 0.015 2.376 1.183 ~4.774
CK-MB 0.749 0.266 7.930 0.005 2.115 1.256 ~3.562
B ¥ 0.868 0.375 5.362 0.021 2.383 1.143 ~4.970
2021,2021 .6258865.
& # 3 H

Weaver LK. Carbon monoxide poisoning[ J]. Undersea Hyperb Med,
2020,47(1 ) :151-169.

B, KA F. A — R P E xS A AR
(], 6 RS % £,2020,21(11) :913-918.

RN B R s L A R AR b A S L
B EAE[T]. AFE A 4 & ,2022,28(4) :297-300.
BF & Tk, R, F. BRRLBBES K e LN K
3 I 40 R AT AR K T A 3 bk R Mk R BE T R e FRUB AT TR A 1A
[J]. WA 2 g4 %,2024,30(1) :51-54,74.

B LFE, Aaah Rk, F A RSNLE T 15 AR MRT R
WA A [ J]. P ES E S 4 E,2021,30(6) :694-698.

Li J,Cao T,Wei Y, et al. A Review of Novel Cardiac Biomarkers in A-
cute or Chronic Cardiovascular Diseases: The Role of Soluble ST2
(sST2) , Lipoprotein-Associated Phospholipase A2 ( Lp-PLA2) , My-
eloperoxidase (MPO) ,and Procalcitonin ( PCT) [ J]. Dis Markers,

B ok, R AAFE[M]L Jb T AR T A B, 2018
905-907.

A AR A B T AR Bk S ) P S IR R T AR
/& GBZ 742009 S]. b7« b B A7 A th pa#+,2009 :321-322.

Liu S, Chen X, Wang H, et al. Association of GDF-15 and syntax score
in patient with acute myocardial infarction [ J |. Cardiovasc Ther,
2019,2019:9820210.

kA, BB, W E, . i GDF-15 HIF-1a . MMP-1 /K 5 PCI
RESMBEG e X ZIRT[T]. PREL S EREREE,
2022,20(13) :2398-2402.

Merino-Merino A , Gonzalez-Bernal J, Fernandez-Zoppino D, et al. The
role of galectin-3 and ST2 in cardiology:a short review[ J]. Biomole-
cules,2021,11(8) :1167.

Vianello E,Dozio E, Tacchini L, et al. ST2/1L-33 signaling in cardiac
fibrosis[ J . Int J Biochem Cell Biol ,2019,116:105619.

(2023-04-10 #c A5 2024-07-17 #w=)

(ARABREELE
E1H KR ER = IR MK
EAd BFHREAALER E5H TRELER

27 )2025 FHMMEARS

HIH APBRE IR IR
EoH U EIRIR



