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[HE] BB WX 4e 5 RIE R B (systemic inflammatory immune index, STD | JR & | i 4 /bk B4 20 g b
{f (glucose to lymphocyte ratio, GLR) A B¢ & X 24 .0 JJUAE FE Cacute myocardial infarction, AMD £ 3 A& Az 0 P K
3t (cardiogenic shock, CO M HUMAMAE . ik Il JEH: A S SE 40 A 2021 4 1 H —20254F 6 H Wy IR 2 BB K 24 B g
W —BE B2 R AMI R E | JF 4 IR 72 3 (0 LG BEAL 2y DI S e A TESE o AR 5% 119 8 28 2 A 4 g 4 B 30 ) & 2B
CS. R £ W % Logistic [=] 58 §ifi 8 AMILJG & 4 CS 52 i K 2, IF R H %2 103 T 1E 4% 1F (receiver operating
characteristic, ROC) il & PP A% HL 700 CS 3L RE . £ R 318 fil B & iE A Fe & G811 43 i1 CUll 4k 4 223 f41] , 56 UE 4E 95
B, F- 44 (59.23£7.16) %, B4 19561 (61.3% ) s AEBE WA R AT 56 411 (17.6 %) K AE CS. RIEMH PRI AT 780 %
SR 1L 3 8R4 e R S O LR BB I AR TR T LR Y S L 2 R &K Logistic IEUMM}MEM,SH(OR:1.759,95AL :
1.231~2.484) JR MR (OR=1.560, 95% CI:1.130~2.183) \GLR(OR=1.682,95% CI: 1.211~2.492) j& AMI & # % 4=
CS iy 1h 57 /& B R 2 (P #<C0.01) . ROC £k B, Y& SITUR MR .GLR = H K4 Wil CS ) AUC A
0.851(95% CI;0.812~0.901) , i il &% it & T SIICAUC=0.762,95% CI:0.722~0.840)  JR 2 (AUC=0.723,95% CI.;
0.641~0.790) . GLR (AUC=0.734, 95% CI: 0.692~0.831) B iy £l (Z=2.589, P=0.010; Z=3.692, P<<0.001; Z=
3.046,P=0.002) , iF£E b, =FHBA N B AUC 9 0.794(95% CI:0.733~0.852) , T I % A L i F SII(AUC=
0.673, 95%CI: 0.611~0.763) | & iz (AUC=0.682, 95% CI: 0.623~0.773) . GLR (AUC=0.654, 95%CI: 0.601~
0.732) B ph 5 ( 2=2.316,P=0.021;2=2.438,P=0.015; Z=2.861,P=0.004) . #&i¢ SII.JRI#R .GLR & AMI & #{
B B 1A & A2 CS Al ST fa e B 38, =3 I A CS A B 4 17 39 00 4% i
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A clinical study on the predictive value of systemic Immune-inflammation indexes, uric acid, and glucose-to-
lymphocyte ratio for cardiogenic shock following PCI in patients with acute myocardial infarction
XING Rui, ZHONG Bai-yu, CUI Jia-qi, MA Li-yuan’

(Department of Cardiovascular Surgery, the First Affiliated Hospital of Harbin Medical University,
Harbin 150000, China)

[Abstract] Objective To investigate the predictive value of the combination of systemic immune-
inflammation index (SID, uric acid, and glucose to lymphocyte ratio (GLR) for cardiogenic shock (CS) in patients
with acute myocardial infarction CAMD. Methods This retrospective cohort study included AMI patients who visited
the First Affiliated Hospital of Harbin Medical University from January 2021 to June 2025 and were randomly divided
into a training set and a validation set at a ratio of 7: 3. The primary endpoint event was the occurrence of CS during
hospitalization. Multivariate logistic regression models were used to screen the factors influencing the occurrence of CS
after AMI, and the receiver operating characteristic (ROC) curve was used to evaluate the predictive efficacy for CS.

Results A total of 318 patients were included in the final statistical analysis (223 in the training set and 95 in the
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validation set) , with an average age of (59.2347.16) years, and 195 (61.3%) were males; 56 (17.6%) developed
CS during hospitalization. After adjusting for diabetes, preoperative left ventricular ejection fraction, systolic blood
pressure and postoperative thrombolysis in myocardial infarction (TIMD flow grade, multivariate logistic regression
analysis showed that SII (OR=1.759, 95%CI: 1.231—2.484) , uric acid (OR=1.560, 95%CI: 1.130—2.183), and
GLR (OR=1.682, 95%CI: 1.211—2.492) were independent risk factors for CS in AMI patients Call P<<0.01). The
ROC curve showed that the combined prediction of SII, uric acid, and GLR for CS in the training set yielded an AUC
of 0.851 (95%CI: 0.812—0.901) , which was higher than that of SII (AUC=0.762, 95%CI: 0.722—0.840) , uric
acid (AUC=0.723, 95%CI: 0.641—0.790), and GLR (AUC=0.734, 95%CI: 0.692—0.831) alone (Z=2.589, P=
0.010; Z=3.692, P<<0.001; Z=3.046, P=0.002). In the validation set, the AUC of the combined application of the
three was 0.794 (95%CI: 0.733—0.852) , which was also higher than that of SII (AUC=0.673, 95%CI: 0.611—
0.763) , uric acid (AUC=0.682, 95%CI: 0.623—0.773) , and GLR (AUC=0.654, 95%CI: 0.601—0.732)
alone (Z=2.316, P=0.021; Z=2.438, P=0.015; Z=2.861, P=0.004). Conclusion SII, uric acid, and GLR are

independent risk factors for CS during hospitalization in AMI patients, and their combined detection demonstrates good

predictive efficacy for CS.

[Key words] myocardial infarction; shock, cardiogenic; systemic immune-inflammation index
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K % i & T AF % AE (receiver operating
characteristic, ROC) i £& ¥F Al #H 3¢ 35 A5 X CS 1
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GLR (Z=3.046, P=0.002) B —4Ekr, W6,
ERUEEF, SII. JRER . GLR#IM CS iy AUC 43
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0.682 (95%CI: 0.623~0.773)., 0.654 (95%CI:
0.601~0.732) , = # B & N M B AUC W
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Ko s, BEA B A AUC B 3 5 F SIT (Z=
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GLR (Z=2.861, P=0.004) F—i8Fr. Zi& %
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Table 1 Comparison of clinical data between the training and validation sets

151 % 5 AE W IR s R 1ML Fe 2 5L 43 % I .
(L D) (T+s5,%) (K, 76> (K, 76> (T+5) (z+£5%/min)
Ll 223 140(62.8) 58.53+8.12 62(27.8) 113¢50.7) 52.1148.22 87.68+9.90
HIUREWES 95 55(57.9) 59.1147.69 22(29.5) 45(47.4) 53.2647.61 88.53+8.34
'/t Z 14 0.670 0592 0.739 0.291 1.167 0.733
P 0.413 0.554 0.390 0.590 0.244 0.464
- - ) W 45 i ) LT : %‘EZEM%(@%&.% _ ﬁﬁ; PCIH} ]
(s, mmHg) (s, mmHg) il a 7 8 it 37 15 564K Bk (rts,h)
VExS 223 84.2945.11 67.7949.82 95(42.6) 49(22.0) 79(35.4) 3.16+0.89
HUREWE S 95 85.3144.16 65.434-9.92 47(49.5) 17¢17.9) 31(32.6) 3.34+41.17
/1) Z 18 1.718 1.956 1.389 1.497
P1i 0.089 0.051 0.499 0.136
- - STEETﬁ:‘ﬁ' ﬁﬁT;MI ML 3 SEL ) C R R iR ifiL JULFEF
(%5, 76O P, Y0 (F£s, X10°/1) (F+s,mg/L) (F+s,mmol/L)  (F#+s,pmol/L)
eSS 223 156(70.0) 162(72.6) 9.97+3.11 32.3846.75 3.4941.37 80.58423.01
HIUREWES 95 69(72.6) 67(70.5) 10.23+2.90 33.974+7.97 3.68+1.56 76.13420.34
Y/t 218 0.231 0.149 1.500 1.819 1.085 1.633
P 0.631 0.700 0.136 0.070 0.279 0.104
EE RO AR IR A s CK-MB
Eigil %% MRz £s, FRE T+, NLR (z+£5) PLR (z=£5) (G5, X 107/L) (45, U/L)
mmol/L) mmol/L)
YRS 223 1.824+0.81 2.37+0.92 8.12+1.78 139.56440.37  1534.784628.11 54.31416.67
MK AR 95 1.934+0.94 2.51+0.87 7.67+2.43 144.174-38.16  1433.66-798.45  56.16+19.22
AVAL 1.055 1.261 1.841 0.947 1.201 0.864
P 0.292 0.208 0.067 0.344 0.228 0.388
15 % ¢Tnl B RSP D- Rk IR GLR CSE#H
(T+s,pg/LD (F+s,g/1D (T+s,mg/L) (T=+s,pmol/L) (£ (%, %)
VxS 223 26.164-9.49 3.7840.94 0.49+0.31 378.514£51.66 6.12+1.81 41(18.4)
RS S 95 24.6948.53 3.6140.86 0.54-+0.39 370.26+45.71 5.594+1.44 5(15.8)
/) Z 18 1.302 1.513 1.215 1.348 1.099 0.310
P1i 0.194 0.131 0.225 0.188 0.273 0.578

AR TT b, KRR AT 209 Y. AWFR
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Bl (16.4%), EARE " FEHA 144 6] AMIEH 1
o] i v A S FsE & h, 17.4% g kKB CS, g
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K RAE TN, T3 B 4 980 KN AT R 45 P R 4
BE MG . ALK, RARMCSHME
R R, DRk MR E PR AR AR A B R
UL K B, AR CS I AETE o ARBFSE i ik 1 £
TR SEFE bR, A4 C W EF . NLR. SII. PLR
S5, RS T AL G RAE R, TR B A A BT 2% R E

HF, DA e 45 R BAE Y CS RIEPREY . 450
R, SILE CSERE EmYIME R, & CSHMT
FEB P # . Zheng 55 1 TF J 1 [l Jiip4 BA 51 4F 5% 44
AT 2317 A ICU ) AMI 8 35 A i A8 %
MEE T ST H A RS R, 458 8RS
STUHG I, CS KRS &, HIEAA R 45 RER
WNFE AL O 0 | BB T S A B L R AR Ak R
Ocal % "M g5 — 300 8] 55 # AF 55 B 99 A T 1660 i) 3
Z PCLIRYT I ST Bedh i BLO JLBESE (ST -segment
elevation myocardial infarction, STEMID) &, 5
WEIRE SN CS. AtkrFm s . ads
Pifs . wEHEOEKRE . XRMBIER. ELEL
WUREBE | 8 0 E R R g5 1 B B 36 11 & A 0 %
S T IR AW £ H #E Logistic [l 945 %
Wox, SIIE EWESE CSHM ML, i, of
g8 R, SITAUATFU CS & A4 R, 5 H
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Table 2 Comparison of clinical data between the CS group and the non—CS group in the training set

15 8 L AR DR 9 NS 2l i 43 A b%@is,
(%, %) (T+5,%) (%5, %60 (K, ) (T+s) K /min)
JEcs4 182 112(61.5) 58.4046.29 44(24.2) 91(50.0) 52.6145.34 87.1349.77
cs4 41 28(68.3) 59.1146.87 18(43.9) 22(53.7) 49.87+5.19 90.14+10.56
Yt/ 218 0.653 0.642 6.487 0.179 2.983 1.756
P1E 0.419 0.522 0.011 0.672 0.003 0.080
151 % i Wi 48 7 &K IE : S‘E?Eﬂu%(fﬁﬂi&,%) _— Z%fpﬁépuwrrﬂ
(z=£s,mmHg) (z£s,mmHg) JE T 7 72 [l i 7 I 5k B0 ik (z£s,h)
Jrcs4 182 82.94+6.16 67.28+9.65 75(41.2) 41(22.5) 66(36.3) 3.1340.96
CcS# 41 90.2749.37 70.06+£9.71 20(48.8) 8(19.5) 13(31.7) 3.2741.08
Y/t Z 18 6.187 1.665 0.785 0.824
P1H 0.000 0.097 0.675 0.411
a1 P ST Bedtes (i) *ﬁT;MIrm?m MU (T+s, X CRMEMA(T+s, LR (Tt I WLEF (s,
L0 (%, Y0 107/1) mg/L) mmol/L) pmol/L)
Ecs4 182 127(69.8) 139(76.4) 9.9243.56 32.13+3.51 3.434-1.49 79.63423.43
cs4d 41 29(70.7) 23(56.1) 10.154-2.59 33.4743.62 3.7241.87 84.78420.59
Yt/ 218 0.144 6.923 0.391 2.196 1.072 1.299
PAH 0.905 0.009 0.696 0.029 0.285 0.196
B3R [JE e BR A e
mmol/Lo mmol/Lo (T£s) (T£s) (F£s,X10°/1) (F=£s,U/L)
JEcs4d 182 1.84+0.83 2.3040.94 8.01+1.76 138.51+43.28  1483.52+567.29  53.71+15.12
cs4 41 1.73+0.92 2.1740.98 8.5941.87 144.23+38.72  1762.34+541.40  56.98417.67
Y/ 28 0.775 0.798 1.884 0.779 2.866 1.212
PAH 0.451 0.426 0.061 0.437 0.005 0.227
2T 4 - 5 5
4 e (z ;:;1;/ L iiﬁ gél/f (,;-Di Tj& g{;FL) (74 .\‘Jiﬁriol/ L) <(;I£>
s 182 25.76+6.29 3.7740.89 0.4740.26 375.56+34.18 5.9041.49
CS# 41 27.93+6.12 3.8240.81 0.574-0.33 391.61+29.12 7.1141.46
VA 2.005 0.330 2.111 2.786 4.716
P1H 0.046 0.742 0.036 0.006 <<0.001

FET- RS AETE A G . Tl RE ARG B R 0 ST
S ER R AR 1O o G AN TR B VR e R R
A T B Y 25 5 PR AR 46 A, b v P s A R
e RE LN 5 — B B AT L, T Ak 3 R e A R
Jilt 22 Tl AR K A Bl BB 0 LA S, JFE A
IF) 140 {5 5 3 B 3 R R E SO0 o ML /N A AE R E S
S B R T P9 B A0, 5 B R R R A BR B
i3, #F— L InE.O PR, 75k CSo Tk T 4 A
RS e, HEEREREE G TR,
A . AR — P58 T SILTE CS il
R B PR R, SR R I 2R 8 R GRS R AUC 23
Wk 0.762  (95%CI.  0.722~0.840)
0.673 (95%CI: 0.611~0.763), #xHBHE N
AMIEE B CS T E RIEAREY) o

AMI K CS & A= AL A 5w 2 sl Bk i £k, i IR
e vl 25 sl ki fb gk fE b — o R E LT

U CS & A4 K& . 5 AMIK AR5, HUAR AL T i
IS B OIR A, AT I 5 o R S A Ak I O T
s, DLEURMRE B, HA A ORBRER 45 D
N R B R R S il =2 S T E i Kl 1K=
W, 3 — 2D KRR, 3 AMUEIE 8, o
S CS k4 Nahar 28 1) 78 120 61 BF 58 % £ v
E R W B RO Y W oR . AMI 41 R R
9 (393.294155.89) umol/L, i X B A B AL
g (320.11469.02) pmol/L, % %A it =
S (P=0.001), Rebora % ™ 78 1 269 fi] 2% 56k
kG AR E DI R B AR, IRIRS
145 CS (OR=1.16, 95%CI: 1.00~1.34), &k
D1 (OR=1.12, 95%CI: 1.02~1.23) %
FE BT A 45 R ¥ 5 3 A0 OG . AR TR AE LR 5T
(O ERE FBESE T R S AMI B % & 4= CS (48 %
P, R WORRIR I & & CS ML e & . i
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Table 3 Variable assignment for Logistic regression

BSCETIR, LA 2 R IR AL B S RE T,
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analysis

i Wit L 35 9

K

Iy

REA=0, KA CS=1 2012—2019 4F 5 i W 477 12 2 15 8 3 50008 P2 1 805

151 AMI S8 3% B8 AT 1 [ 6t 1 A %) BF 5 20 R 9,

S M
5N | D
R

Kt
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Table 4 The results of the multivariate Logistic regression for model 1

(8l
i - — . -
4 7 % PRk Wald y* {8 Pii OR{H 95%CI
C RN A 0.148 0.066 5.031 0.027 1.161 1.021~1.283
7L 0.270 0.183 2.177 0.140 1.313 0.953~1.712
Il LT 0.148 0.138 1.151 0.287 1.164 0.890~1.584
5 % P R 2 1 L 0.199 0.207 0.921 0.336 1.224 0.822~1.631
IR i A5 2 11 I ] e 0.174 0.204 0.728 0.392 1.192 0.831~1.544
NLR 0.336 0.233 2.082 0.149 1.399 0.843~2.121
PLR 0.307 0.233 1.739 0.188 1.359 0.783~2.094
SII 0.513 0.164 9.775 <£0.001 1.675 1.233~2.312
CK-MB 0.357 0.286 1.559 0.212 1.429 0.811~2.270
¢Tnl 0.371 0.179 4.291 0.038 1.449 1.054~1.992
Y M5 0.315 0.269 1.374 0.240 1.376 0.861~2.064
D-T B ik 0.247 0.117 4.463 0.034 1.281 1.051~1.793
R 0.463 0.169 7.518 0.006 1.589 1.082~2.121
GLR 0.445 0.139 10.248 0.001 1.562 1.131~2.273
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Table 5 The results of the multi-factor Logistic regression for model 2

B 2
bR - — " -
EYEE P fE Wald *{ P OR 95%CI
C RN FE [ 0.174 0.09 3.733 0.055 1.191 0.972~1.323
SII 0.565 0.175 10.416 0.001 1.759 1.231~2.484
c¢Tnl 0.405 0.214 3.580 0.058 1.499 0.961~2.103
D-E 1k 0.329 0.193 2.899 0.089 1.390 0.931~1.872
PR1R 0.445 0.171 6.788 0.010 1.560 1.130~2.183
GLR 0.519 0.190 7.455 0.006 1.682 1.211~2.492
0.0 0.I2 0.I4 0.16 0.18 1.0
15
B 1 il%kE ROC i %k
Figure 1 ROC curve of the training set
B2 IGiE% ROC %k
Figure 2 ROC curve of the validation set
*6 IlZ&EROCHLZESH
Table 5 ROC curve analysis of the training set
Bk W AUC 95%CI U BE (%) TS B2 (00) 2R
SII 1656 10°/L 0.762 0.722~0.840 91.07 53.85 0.449
IR 385 pmol/L 0.723 0.641~0.790 45.04 89.29 0.343
GLR 6.00 0.734 0.692~0.831 73.21 71.37 0.446
=HEE — 0.851 0.812~0.901 78.57 85.88 0.645
®7 WIEEROCHZLR
Table 6 ROC curve analysis of the validation set
EEkz e AUC 95%CI B (%) RS B2 (00) EORC S8
SII 1656 10°/1 0.673 0.611~0.763 66.04 68.63 0.347
IR 385 pmol/L 0.682 0.623~0.773 58.49 76.96 0.355
GLR 6.00 0.654 0.601~0.732 73.58 53.43 0.279
=HHES — 0.794 0.733~0.852 81.13 71.08 0.522
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