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Abstract Objective: To explore the risk factors of hospital death in patients with cardiogenic shock(CS) after
acute myocardial infarction(AMID) , to determine the value of combined index prediction model in predicting hospi-
tal death in patients with CS after AMI. To explore the predictive value of combined index prediction model, intra-
aortic balloon counterpulsation-shock [[ (IABP-SHOCK [[ ) score, and cardiogenic shock prognosis(CSP) score in
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hospital death of CS patients with percutaneous coronary intervention(PCI) after AMI. Methods: A total of 271
patients with CS after AMI, who were treated in the Department of Cardiology of the First Hospital of Jilin Uni-
versity from January 2019 to November 2022, were collected. All patients were divided into the death group(n =
90) and the survival group(n =181) according to their in-hospital survival. The independent influencing factors of
in-hospital death were analyzed and a combined index prediction model was established. The predictive value of
combined index prediction model, single independent factor, and CSP score was evaluated by the receiver operat-
ing characteristic(ROC) curve and area under curve CAUC). Finally, the AUC of different indexes were com-
pared. From 271 patients with CS after AMI, 199 patients with PCI were selected and divided into the PCI death
group(n =49) and the PCI survival group(n =150). The predictive value of combined index predictive model,
IABP-SHOCK [l , CSP, and TABP-SHOCK I+ CSP score was evaluated by ROC and AUC, and the AUC of dif-
ferent scores were compared. Results: Univariate analysis showed that there were significant differences in uncon-
sciousness, left ventricular ejection fraction(LVEF), mechanical complications, white blood cell(WBC), neutro-
phil absolute value (NE), monocyte absolute value(MO), pH, lactic acid(LAC), base excess(BE), aspartate
aminotransferase(AST) , alanine aminotransferase(ALT), direct bilirubin(DBIL) , albumin(ALB), blood urea ni-
trogen(BUN) , serum creatinine(Scr), estimated glomerular filtration rate(eGFR), B-type brain natriuretic pep-
tide(BNP), more than two vasoactive drugs, continuous renal replacement therapy(CRRT), invasive ventilator-
assisted ventilation, successful reperfusion, and CSP score between the two groups(all P<C0.05). Multivariate
regression analysis showed that mechanical complications (OR = 6. 824, P <C0.001), LAC(OR =1.125, P =
0.006), Scr(OR=1.005, P=0.013), two or more vasoactive drugs (OR =5.163, P <C0.001), and invasive
ventilator-assisted ventilation(OR =2. 823, P =0.004) were independent risk factors for in-hospital death in pa-
tients with CS after AMI. Successful reperfusion(OR =0. 19, P<C0.001) was an independent protective factor. In
patients with CS after AMI, the AUC of combined index prediction model and CSP score were 0. 884 and 0. 733,
respectively, The sensitivity and specificity of the combined index prediction model were 77. 8% and 87.29% , and
CSP score were 86.67% and 53.59%, respectively. The AUC of combined index prediction model, IABP-
SHOCKIl , CSP, and TABP-SHOCK [ + CSP scores in CS patients with PCI after AMI were 0. 855, 0. 775,
0. 743 and 0. 822, respectively. The sensitivity of the combined index prediction model, TABP-SHOCK [[ , CSP,
and IABP-SHOCK 1[I + CSP scores were 85.71%, 71.43%, 93.88%, and 87.76%, while specificity were
80.67%, 74%, 52.67%, and 66% , respectively. Conclusion: Mechanical complications, LAC, Scr, more than
two vasoactive drugs, and invasive ventilator-assisted ventilation are independent risk factors of in-hospital death in
patients with CS after AMI. Successful reperfusion is an independent protective factor. The combined index pre-
diction model is of good value in predicting death in patients with CS after AMI, which is better than single inde-
pendent influencing factor and CSP score. For CS patients with PCI after AMI, the predictive value of TABP-
SHOCK Il and CSP scores is similar, while the combined index prediction model is better than TABP-SHOCK
[l , CSP, and TABP-SHOCK [[ +CSP scores.

Key words acute myocardial infarction; cardiogenic shock; intra-aortic balloon counterpulsation-shock I

score; cardiogenic shock prognosis score
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Table 1

x1

RTHEFFHEN—RERZIHREBEE
Baseline characteristics and examination results between the death and survival group

%) . M(Q, Q)

I H Mk FET-41 (90 D TE% 4 (181 i x/ZfH P1A
EER ¢ 163(60. 1) 59(65.6) 104(57.5) 1. 64 0. 200
WS/ % 66(59,72) 66(59,72) 66(58,72) 0.41 0.679
BN 91(33.6) 41(45.6) 50(27.6) 8.67 0.003
B A i 2 e ol 52(19.2) 22(24.4) 30(16. 6) 2. 40 0.121
e IR 9 R 122(45.0) 35(38.9) 87(48. 1) 2.045  0.153
Wl PR 88(32.5) 33(36.7) 55(30. 4) 1.08 0.298
5k 0 95 41(15. 1) 13(14.4) 28(15.5) 0.05 0. 824
W 08 4 %k 25(0,400) 000,400) 80(0,400) 0.47 0. 641
LVEF/% 44(37.,53) 40(35,50) 44(39,53) 2.36 0.018
LVDD/mm 50(46,54) 51(46,55) 50(46,54) 1.34 0.181
LB & 5 31(11.4) 18(20. 0) 13(7.2) 9.75 0.002
=/ = 55(20. 3) 19(21. D 36(19.9) 0.06 0.814
1 #%/ (mmol/L) 9.10(6.54,13. 34) 9.55(6.45,14.59) 8.85(6.55,12.54) 0.71 0.479
WBC/(X10°/L) 14.90(10. 92,18. 83) 16.86(12. 20,20, 52) 14.08(10. 61,18, 15) 2. 80 0. 005
NE/(X10°/L) 11.78(8.21,16.07) 13.59(9.71,17.06) 11.17(7.71,15.23) 2.62 0. 009
LY/(X10°/L) 1.48(1.01,2.34) 1.57(0.94,2.43) 1.47(1.07,2.29) 0.27 0.787
MO/(X10°/L) 0.79(0.52,1.11) 0.88(0.64,1.21) 0.73(0.46,1.03) 2.82 0. 005
PLT/(X10°/L) 233(189,281) 233(174,280) 232(193,282) 0.93 0. 352
RBC/(X 10" /L) 4.43(4.02,4.86) 4.43(3.92,4.98) 4.45(4.04,4.82) 0.45 0. 653
HGB/(g/L) 136(122,151) 134(116,149) 137(123,151) 1.11 0. 266
NLR 8.01(4.22,12.50) 9.03(5.12,12.76) 7.75(3.79,12.13) 1.546  0.122
pH 7.37(7.29,7.44) 7.34(7.21.7.42) 7.39(7.32,7.44) 2.82 0. 005
LAC/(mmol/L) 3.8(2.0,7.3) 5.5(3.2,9. 1 2.9(1.7,5.7) 5.16  <C0.001
BE/(mmol/L) —5.8(—11.1,—2.4) —8.9(—14.3,—4. 1) —5.1(—8.9,—1.8) 4.082 <<0.001
AST/(U/L) 272.3(93.6,509. 6) 319.9(102.7,781.2) 253.3(92.2,517. 1) 2.165 0.03
ALT/(U/L) 76.2(37.7,146.9) 96.5(38.8,305. 8) 68.1(36.9,122.7) 2.75 0.006
TBIL/ (pzmol/L) 13.0(9.7,18.2) 14.1(10. 0,20. 3) 12.3(9.4,17.3) 1.92 0.055
DBIL/(pmol/L) 3.3(2.1,4.8) 3.8(2.4,6.6) 3.002.0,4.2) 3.25 <<C0.001
ALB/(g/L) 34.7(32.1,37.7) 34.0(31.2,36.9) 35.1(32.8,37.9) 2.30 0.022
BUN/(mmol/L) 7.51(5.65,10. 33) 8.90(6.41,12.49) 6.99(5.33,9.64) 3.76  <<C0.001
Ser/ (pmol/L) 97.3(77.0,136.6) 123.3(95.4,167.6) 89.4(71.4,118.2) 5.51 <C0.001
eGFR/(mL/min) 65.6(44.1,90.2) 51.0(32.5,73.9) 74.2(50. 6,100. 3) 5.07 <C0.001
¢Tnl/(ng/mL) 130. 0(36.7,287.0) 167.0(49.9,378.3) 123.0(36.2,237.5) 1.77 0.077
BNP/(ng/mL) 319.0(56. 5,1 250.0) 878.0(118.0,1 790.0) 188.0(37.6,823.5) 4.19  <C0.001

*2 RTUASHFEAMNRTHERRE CSP TS

Table 2 Treatments and CSP score between death and survival group

#C%) .M(Qy Q)

i Mk 271 HD FET2H (90 ) TR 41181 ) gt Pl
IABP 82(30. 3) 33(36.7) 49(27. 1D 2.62 0.105
I e R 4 2% 19(7.0) 8(8.9) 11¢6. D 0.73 0.393
WEAEA 95(35. 1) 31(34.4) 64(35.4) 0.02 0. 882
PIAD LA L i S 2 145(53.5) 73(81.1) 72(39. 8) 41.2  <<0.001
CRRT 19(7.0) 14(15.6) 5(2.8) 15.09 <<0.001
5 i i 63(23.2) 27(30.0) 36(19.9) 3.45 0. 063
5 0 I 12 ALl B 3 < 134(49. 4) 63(70.0) 71(39.2) 22.78 <<0.001
) - T 184(67.9) 42(46.7) 142(78.5) 27.86 <C0.001
CSP 1Ty 125.8(68.3.169.9) 156.2(126.3,192.7) 89.6(55.3,153.0) 6.25 <C0.001
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Table 3 Results of multivariate logistic regression analysis

g E| 8 SE Wald P OR 95%CI
LW & 5 1.92 0.517 13.796 <0. 001 6.824 2.48~18. 80
LAC 0.117 0.042 7.635 0.006 1.125 1.04~1.22
Ser 0.005 0.002 6.172 0.013 1. 005 1.00~1.01
PRl K LA i T 25 1. 642 0. 388 17. 862 <0.001 5.163 2.41~11.06
R IR B 1. 038 0. 364 8. 141 0.004 2.823 1.38~5.76
) T —1.659 0.351 22. 265 <0. 001 0.190 0.10~0. 38
1.0F 1.0}
0.8F 0.8+
06 0.6
1 1
& &
0.4 —— BIE#EE 0.4r
— HEERENES
— IMEEEY
—— M HLE
02+ M ALEF 0.2+
E{Lﬁ*
— B HIERR
S
OF ok
1 1 1 1 1 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1-HRE 1R
37 5 A = | = 2y —_— kY .
B1 fHMIEZESEKAIERDN ROC Mk B2 Bt&igkR5 CSP 4 ROC ph2
Figure 1 ROC curves of independent factors and com- Figure 2 ROC curves of combined index and CSP score
bined index
x4 WHETEWTNMNE
Table 4 Predictive value of related variables
i H REBE/ % FERE/% AR AUC P& 95%CI
LW & 5E 20. 00 92. 82 0.128 0. 564 0.005 9 0.503~0. 624
LAC 80. 00 50. 28 0.303 0.693  <C0.000 1 0.634~0. 747
Ser 76. 67 59.12 0.358 0.706  <C0.000 1 0.647~0. 759
WEAD DL L I 5 25 81.11 60. 22 0.413 0.707  <<0.000 1 0.649~0. 760
T B B4 Byl K 70. 00 60.77 0.308 0. 654 <20. 000 1 0.594~0. 710
Y] T 53.33 78. 45 0.318 0.659  <C0.000 1 0.599~0. 715
B A fabr 77.78 87.29 0. 650 0.884  <C0.000 1 0.839~0.919
CSP ¥4 86. 67 53.59 0.403 0.733 <0.000 1 0.676~0. 785
£5 BAKKRSEMIEEUR CSPIF45H M AUC 3 it

bula

Table 5 AUC comparison of combined index with in-

dependent factors and CSP scores

i H Z {8 P14

LW & 5 11. 253 <0. 000 1
LAC 5.535 <£0.000 1
Scr 5.172 <<0.000 1
PR DL i A T T 2 6.995 <<0.000 1
B W B % Bl S 7.805 <<0.000 1
T P 7.197 <<0.000 1
CSP ¥4 5.367 <C0. 000 1

T AMI &9 CS (1 835 05 15 F e G ol H 9
FEARRMY 30 V) T B — SR M & AT R AR
Prbr a5 Yok 1 B U AR E TS . CS B BE AR B
MU 35 S 4> B R TE T 5 2B 4 M L 2 = R IR 1
IR, JC A 2 3, E 5] AR LAC HEFH,
Fuernau 2 w9 285, ABER] LACCHR =1. 25,
P<<0.001).8 h LAC>3.1 mmol/L(HR =2. 89,
P<0.001)J& AMI Jf%& CS B H Bl 30 d BT 1
M7 fE R ZE,8 h LAC W% > —3.45%/h
(HR=0.53,P<C0.001) &7 f# 5 K &, Card-
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Shock A 58 9 — R 43 i R AR IE R LAC &2 AMI &
JECS BEBEN 30 d FET- MR M A % (HR =
1.20,95% CI:1.14~1.27, P <C0.000 1), ik
AN B Z IS R AMI A/ JF CS B &R LAC
WEFE S UG A RAERAR" . B, LAC B2
BN ZATE 43 LRI p 00 20k B 8 2 AMI
A CS B F W IF & 0E . 2 95 B8 2 19 5 150 [
KUY, Ser MBS — A H 9 S e B T e AR R 9 AR
Y B FE T AMI J5 CS & SET- LI T &

B (5, 7E TABP-SHOCK [T ¥4, A B i)
Ser>132. 6 mmol/L(HR=1.75,P=0.03)4& CS
BEBEN 30 d LT RIS fE B R K . ARWF5ETE
X 22 A I35 A W A & 43 A J5 4% s Ser (OR =
1.005, P = 0.013) fil LAC(OR = 1.125, P =
0.006) & AMI J5 CS & Be N 58 T 19 il 37 18 B [
%, Scr WM BENFET ) AUC 2N 0. 706, R HUE K
76. 6% SR 59.12% s LAC TN Be N 46T Y
AUC 0. 693, RELE K 80 % 455N 59.12%,

®6 PCIRTAHS PCIFiFAMNKSA I JABP-SHOCK I ¥4 K CSP 4 Lb &
Table 6 Combined index,IABP-SHOCK 1 score,and CSP score in the death and survival group in patients with PCI

BC%) . M(Q,.Q5)

i H SR (199 D PCI ZET-41 (49 i) PCI #7354 (150 i) Z 8 P A
CSP 43 126.4(60.6,163.9) 157.4(134.6,181.5) 90. 9¢50. 6,157.0) 5.1 <0. 001
IABP-SHOCK I ¥4+ 2(0,3) 3(2,4) 1€0,3) 5.76  <<0.001
A RN 0.16(0.02,0.41) 0.56(0.38,0.72) 0.07(0.02,0. 26) 8.09  <C0.001
PCI J5 TIMI 4 %% 3.8 <0. 001
0 14(7.0) 7(14.3) 7¢4.7)
1 1€0.5) 0 1€0.7)
2 9(4.5) 4(8.2) 5(3.3)
3 175(87.9) 38(77.6) 137(91.5)
*x7 BEWMMERE PCI BERHTMMNE
Table 7 Predictive value of predictive models in patients with PCI
SygE| RWE/% BHFRE/ % ABEHK AUC P {H 95%CI
IABP-SHOCK Tl #£4) 71. 43 74. 00 0.454 0.775 <0. 001 0.710~0. 806
CSP #-4 93. 88 52.67 0.465 0.743 <0. 001 0.676~0.802
TIABP-SHOCK [l ¥:43 +CSP 43 87.76 66. 00 0.538 0.822 <C0. 001 0.761~0.872
A 6 AT 85.71 80. 67 0.664 0. 885 <<0. 001 0.832~0.926
1ok X8 EBWMMERAE PCI BEHH AUC Xtk
’ Table 8 AUC comparison of predictive models in patients
with PCI
0.8 i H VAN P&
TABP-SHOCK [l ##5r5 CSP #4> 0.606 0.5444
0.6 IABP-SHOCK Il ¥ 4> + CSP ¥ 4> 5 2.407 0.0161
iy CSP P4r
&
& IABP-SHOCK I ¥4 + CSP i 4+ 5 2.101  0.0356
0.4+ )
IABP-SHOCK I #¥4}
P K& bR 5 CSP iF4 4.44 <<0.0001
iy — IABP-SHOCK Il I 44545 5 TABP-SHOCK [ ¥4 2,439 0.0147
—— IABP-SHOCK || +CSP Retsin S R i o :
— B&i8iR A 845 5 IABP-SHOCK 11 ¥ 4> + 1.967  0.0491
o " CSP -4y
1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
1-HRE AMI (B I & 5E A 46 22 0 2 1 25 BE il 24

3 FBWAKEE PCI £EHH ROC L
ROC curve of predictive models in patients
with PCI

Figure 3

o A P o AL 3Lk LI S R D RE AR BER . B
SRHEFHE R YT WA B AR T AMI AUBOT &4 19 & 2
MEA AR SEAAT IR Jm i A R IR T R
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BUAR I K i 28 3 B P4 95 B 2R K 24 J2 JE BILAR O & JiF
BEM 4 50 AR 5T R RE OB BB O K E
(OR=6.824,P<C0. 00N AMI J5 CS ¥ B
WAET A2 ST fG I I &, AUC 9 0. 564, REUE K
20% RSN 92.82% . MIXT T AN 5T A HAl L
AN ST GBS R MLMOITE & 19 OR B 5 K, Ui B
WA T RAE =50 AMI 5 R F e T A B B X,
H T MBI A 1 A A R AR, B 00 11 R A
AN PR b B3 5 T L Al i o ok 4 T A1

AMI J5 CS BJIR YT AL 56 5 iR 3h ik i iz 2 4 L 24
YIIRYT B RS RE L2 DL 26 S R e B AR
o B 2l iz H A R E — A W R AT CS e R
FIE YT 7 3L, i T B2 R R Y BE AL R
55 B TR & A A A5 I B 2 55 8 s 25
FEAIR CS BE MR LR . ST ARG 5 32 F5 . 4
FE T A 2 0 B s (LVAD) FA A B it 45, 1 (EC-
MO), IABP [ #f 3¢ 8 T iE #5 % b 5£ 40 . Thiele
AR 600 ) CS B3 Y Rl AIL X BRI 56 o &
L. AdFH TABP & REFEAK 30 d. 1 4E 8% 6 4F il % 4E
., HEA N TABP X4 I HLAK % 9F & 5E 9 CS
BHE A 2h . AR CS B FH H MM TABP ),
BAR ERTHE F M LE IR R ZHEFE CS B A 4
MEIE ML B A HIEAR FRETLREWN . MA
FEAR I B . R 0 [ o A 5 4 R I L AT A IR
WAL Bl 3E </ ALGE <ot CS B R T i Al S A8
B R AT IEE R AR D, — T 2 ol
Bl B XS PR & B, 38 A =X A B I 1 L %l B
Sovs TCAIPEIE LA B8 SO 5 CS BE W 90 d i
AT K (OR =0.85, P =0. 85, A B 5% [A] k¢
%% PR AR T FEME 1 (OR = 0. 19, P <C0. 001) /& AMI
J& CS BAE WS Ry R, AUC by 0. 659, R
FEH 53.3% RSN 78.45% , PR LA b
WEPEZ5 M (OR = 5. 163, P <C0. 001) iy 4t <7 f& K& A
F;AUC i 0.707, R R 81.11%, K 5 B
60.22% ., FET-4H SAE 1% 41 TABP ffi J 5 3 Lo il C
BRI 2% 5 (36.7% vs 27. 1%, P =0.105), [AkE,
A A WAL 4 B 3B R A ST fE B &R (OR =
2.823,P=0.004), —J7 M, Al g & M T A B0
ML B 38 7 A% FB A i 7K ek R P R 3 oy A A TR s
—J7 T . B S KR B SRR B 4 5 R 1 vT RE R
RO AE R R R 22— FEIG R H . A A I AL 4
Bli3d Sk 5 S T 22 0 AH OGO AAE 2545 3R B R
PO ORI N BRSSOk R o xR
4y CS & Jo A I 0 AL 5 Bl 3l < nT RE & — B s o
Gk HEM .

AW 28 %5 WL I & 5E . LAC. Ser. B FP DL _E fiL
G AT )T WAL Bl 3 R T P X
6 ANl 57 52 R 2R AL R A A8 A, T AMI S CS
BEIET I AUC 0. 844, RELE K 77. 78 % 4%

SRR 87. 29 %6, I ELEK A 45 b 151 DU A AL X A8 25 5

T A B E T 5 k37 52 e &R DL K& CSP T

4y, FE 4 PCI By AMI J5 CS # & . IABP-

SHOCK [l (AUC 4 0. 775, ZAIE N 71.43% . ¥

SN 742005 CSP iF43 (AUC 2 0. 465, R B

N 93. 8% AT N 52. 67 %) A BT T i B A

A, HECE P A IE 4 CAUC Ry 0. 822, REFE N

87.76 % Ff 5 BE S 66 20) B AR T B Al i o —

RIS, (75— B0 2 . 72 A B 5 T CSP I 4 45

S BB L AR — B A T o B 8 EL A {1 3 T

WL WA RAE, f£4 PCI Y AMI J5 CS B #

BB F8 B T AR (AUC SRy 0. 885, RAHE N

85. T1% 5 521 80. 67 %5 Xof 5E T 14 T 0 411 {1 ]

FEEUAR T BB 09 ST, A T TABP-SHOCK I i

3 CSP P4 . IABP-SHOCK I #4734+ CSP #47.

4 BERESRE
AHIE 58 T [ UM A 9T, AT RE A7 AE — 22 R U

FIPIR I R FBOE £ 77 . A B 582 Bohao /)

FEASBIE ST B 46 A 1 552 B 00 ¢ {7 22 3 22 1 Ab
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