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The predictive value of stress hyperglycemia ratio for left ventricular remodeling

after PCI in patients with acute myocardial infarction

ZHAO Yuanyuan, ZHAO Yanlong, WANG Shuai, YU Qicheng, ZENG Jing, LIU Zhi

Emergency Department of Xuanwu Hospital, Capital Medical University, Beijing 100053, China

[ ABSTRACT] Aim  To investigate the relationship between stress hyperglycemia ratio (SHR) and left ventricular
remodeling after percutaneous coronary intervention ( PCI) in patients with acute myocardial infarction. Methods A
retrospective analysis was conducted on 1 160 patients with acute myocardial infarction who underwent PCI and had com-
plete echocardiographic follow-up data in the Cardiology Department of Xuanwu Hospital, Capital Medical University from
January 2016 to December 2023.  The patients were divided into the remodeling group (n=262) and the non-remodeling
group (n=898) according to the presence or absence of left ventricular remodeling, and the differences in SHR between
the two groups were compared.  Furthermore, the SHR were grouped into tertiles to analyze the relationship between dif-
ferent levels of SHR and left ventricular remodeling.  Multivariable Logistic regression was used to analyze the independent
correlation between SHR and left ventricular remodeling. Results The SHR was significantly higher in the remodeling
group than that in the non-remodeling group (P=0.023). Tertile analysis of SHR showed that the incidence of left ven-
tricular remodeling in the high SHR group was significantly higher than that in the low SHR group (27.9% vs. 17.8%,
P=0.003). Multivariable Logistic regression analysis showed that SHR remained an independent risk factor for left ven-
tricular remodeling after adjusting for confounders (OR=1.53, 95% CI: 1.01 ~2.29, P=0.043). ROC curve analysis
showed that the area under the curve for predicting left ventricular remodeling in SHR was 0. 57 (95% CI. 0.52 ~0.63) ,

with an optimal cutoff value of 0. 88.  Additionally, the performance of SHR remained stable across all subgroups.
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Conclusion SHR is positively correlated with the occurrence of left ventricular remodeling after PCI in patients with acute

myocardial infarction, and is an independent risk factor for predicting left ventricular remodeling.
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AR (left ventricular end-diastolic volume, LVEDV) |
LVEDD #1 LVESD %
1.5 SHR Mit&ERBEIHERER

SHR #yit & A R % . [ FPG(mmol/L) /[ 1. 59 x
HbAlc(% )-2.59], SHR & A = 2L # % 34T o
4 #& 4 SHR AKF4 4 Q1 4 (<0.817) Q2 #1(0.817 ~
0.984) Q3 41(0.985 ~5.849), FiHEFZHKEH
BEEHG,AREBEACHBAEE, FREVEE
B E LR A6 AR, LVEDV % 3 4 3 i 20%
&u‘t[lo-ll]o
1.6 ZHiTESR

18 R 2 f f1 Free Statistics ¥ 2. 1 W3 AT
Gt o, TERB L vxs X7, AL DA W
g e I N i e il U o = W 4
(W) £ ~, % H & Logistic [ 3 44 F T1F
fhAMI B2 EERNB R E, ARAELE
H,XARLEFEF E, NANTBLEHRETELE
B &R AR A 10% 6 & & | 36 75 2 T i R
EVmREACEEREELAIGRMRENEE,
K ROC th 4 76 SHR xf AMI B & 2.0 % & # iy
FOMAME . BT 2T Logistic [E V3 A% A 4 IR 4| 4 52
TN It SHR 5 A EE R 2 5 2 & 74

ELMEA, AR ECEERLEE, Wi,
T4 T SHR £ 4 A X EEA,
P<0.05 H ZRAZITHEE N,

2 # B

2.1 BEFELR

AHFTEILAIA 1 160 B AMI 835, D7) 4
e I 262 ), K AR 22.6% ., 1% SHR
BN A0V 3 G = R R TV o N N S 1 JE T 07
I a2 TR AR IR A BT RS (low density lipo-
protein cholesterol , LDLC) | ABE Il . HbAlc  Hk:
g R e G W I i N R e Vi 1 RS B e )
FE{H ( neutrophil-to-lymphocyte ratio, NLR ) 5 27 0> &
HIALE = A AE % 22 5, Horp ) ABE IR 7E Q2
IR Q3 443 A # Q1 LTt 13.7% F1 70. 6%
HbAlc 1E Q2 4l FF%5.0% ,1E Q3 AT 3.3% , /&
O EEBRAEARAE Q2 41F Q3 41442 Q1 415354
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Table 1. Baseline characteristics of patients

SHR
i H P
Q1 #H(n=387) Q2 41 (n=386) Q3 41 (n=387)
i % 62.9+12.4 61.5+11.3 60.6x11.2 0.025
PR/ (1% ) ] 0.781
B 306(79.1) 313(81.1) 310(80.1)
grg s 81(20.9) 73(18.9) 77(19.9)

WA/ [ (% ) ] 249(64.3) 229(59.3) 223(57.6) 0.139
46 K/ mmHg 131.0+20.5 130.0+20.4 129.8+21.2 0.697
&7 9K/ mmHg 72.0(65.0,82.0) 76.0(66.0,86.0) 75.0(66.0,87.0) 0.004
REIRE (kg/m®) 25.82+3.71 25.38+3.19 25.71+3.45 0.174
R/ (R 57) 75.7+38.5 75.2+16.4 80.4+15.6 0.009
BEIRIE/ LB %) ] 124(32.0) 92(23.8) 184(47.5) <0.001
FLE/[B](% ) ] 231(59.7) 212(54.9) 220(56.8) 0.403
JIH [E %/ ( mmol/L) 4.2£1.0 4.3x0.9 4.4x1.0 0.020
Hh =g/ (mmol/L) 1.5(1.1,2.1) 1.5(1.0,2.1) 1.5(1.0,2.2) 0.936
HDLC/ ( mmol/L) 1.0£0.3 1.1x0.3 1.120.3 0.069
LDLC/ ( mmol/L) 2.6+0.8 2.7+0.8 2.8+0.8 0.034
AR A/ (mmol /L) 5.1(4.7,5.9) 5.8(5.4,6.8) 8.7(7.0,12.3) <0.001
LB/ ( pmol/L) 72.0(62.0,84.0) 70.0(62.0,81.0) 70.0(60.0,84.0) 0.276
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SHR
i H P
Q1 #H(n=387) Q2 H(n=386) Q3 H(n=387)

SRR/ ( mmol/L) 362.7+102.4 348.8194.9 354.3197.7 0.144
HbAlce/% 6.0(5.6,6.9) 5.7(5.4,6.4) 6.2(5.5,7.9) <0.001
rRpER AN (x10° L) 6.6+2.7 7.2+3.1 8.3+4.0 <0.001
1/ (x10° L) 227.5+61.9 219.5+60.6 226.1x61.5 0.155
WA/ (x10° L) 1.8+0.8 1.7+0.8 1.60.8 <0.001
NLR 1.5+0.6 1.620.7 1.8+0.9 <0.001
IL-6/ (ng/L) 17.9(9.2,32.5) 19.0(10.0,37.2) 19.0(9.5,40.5) 0.207
hs-CRP/ (mg/L) 5.1(2.1,14.3) 5.2(1.7,16.3) 5.5(1.9,19.7) 0.749
FEE IR/ [ H(%) ] 69(17.8) 85(22.0) 108(27.9) 0.003
SBFAR/[HI(%)] 114(29.5) 150(38.9) 201(51.9) <0.001
D WUAEFEFRAL/ [ (% ) ] 0.315

HiRE 83(44.6) 107(47.8) 140(54.3)

T RE 94(50.5) 104(46.4) 106(41.1)

i BE 9(4.8) 13(5.8) 12(4.7)
SEALIME /(B % ) ] 0.287

LEET 2(0.7) 2(0.6) 8(2.6)

il Sa 161(53.7) 167(53.4) 179(57.4)

A R B ik 105(35.0) 107(34.2) 92(29.5)

(Al e 7 32(10.7) 37(11.8) 33(10.6)
=R MERAL/ [ BI(% ) ] 23(23.7) 38(33) 31(29.5) 0.313
2B/ [Hl(% ) ]

BA] ] DE AR 246(99.6) 256(100) 232(100) 0.642

LA TR 233(95.9) 232(91.3) 213(94.7) 0.09

T2 246(100) 255(100) 230(100) 1

ACEI/ARB 219(99.5) 220(98.2) 193(98.5) 0.649

SGLT-2i 4(28.6) 3(13.0) 7(23.3) 0.492

B AZ A BE 7 190(96.9) 192(96.0) 182(96.3) 0.662
FARFL/[HI(%) ] 0.173

PCl 81(75.7) 104(83.2) 96(85.0)

PR Bl KA A 26(24.3) 21(16.8) 17(15.0)

T TL-6: A 3R 6;hs-CRP: R C S0 HE H 5 ACEL: MLAF B 5K 3 A0 MM 50 ; ARB AT 28 7K RS2 ARKE PR  SGLT-2i : gh-A H W 3 i

gy = A
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PCI RRHEE O S E L5 R BoR, SR E B4
5, FIBUL LVESD Fhisi , LVEDD 3], % [ BRJREEE (in-
terventricular septum diameter,1VSD) FIZ5.00 % J5 BEJR L
(left ventricular posterior wall diameter, LVPWD) . 3 1%
B DB E KK BT (left ventricular end-diastolic
volume , LVEDV ) #/]N(P<0. 05 5 P<0.01) , Tiii Z£ 0>
B AE (left atrial diameter, LAD) Z2.0 5 i 18 N
1% (left ventricular outflow tract diameter, LVOTD) |
LVEF 7 41 ] 22 5% 6 2. & M (# P>0.05) . PCI

ARJG 6 A~ H Byt , SIEE A L, LAD \LVEDD |
LVEDV #4 /i1, LVEF F#{X ( P<0. 05 5% P<0.01) ,Ifi
LVESD .IVSD 1 LVPWD 7 I 41 [a] 25 5 G . 35 Pk
(¥ P>0.05;%2),
2.3 SHR SLAEREELCETEELENKHE
E = Logistic B34 %7

Ve kA e b AR A4S &, DL SHR
HAS &, #57. Logistic [PIHAEAY . L Logistic [F]
HZE R BoR, FERBBIR AN R, SHR 12 £ 0=
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2.29,P=0.043), i#—2% SHR 43h Q1.Q2,Q3
=4, 5 R o SHR 41 (Q3 41) 511k SHR 41( Q1
2H) AH EL, 220 3 S 0 A XURS: Sk 3 G I (OR = 1. 81,
95%CI.1.26 ~2.60,P=0.001;% 3), RHET

Logistic [A1J#52 7Y (1) B i 14 57 07 B 45 0 tr 8 SHR
S0 BRI LM R  Ih & & B
7N, SHR 55 70028 F B A 2 A XU 28 TERH G R P ¢
E ( Pnon-linearily =0.491;& 1),

R 2. D EBEEIRELR

Table 2. Comparison of echocardiographic parameters

e o e
ARHAJ LAD/mm 37.9+5.0 37.4+4.8 0.123 || RJ§ LAD/mm 38.2+5.2 40.0+6.0 <0.001
LVOTD/mm 29.1£11.0 28.1+£3.2 0.186 LVOTD/mm 28.4+3.4 29.1+3.5 0.005
LVESD/mm 16.6x1.7 16.9+2. 1 0.032 LVESD/mm 17.2+2.8 17.6+4.0 0.152
LVEDD/mm 52.6£5.2 48.8+5.1  <0.001 LVEDD/mm 50.9+6.0 56.0+5.8 <0.001
IVSD/mm 10.1+1.6 10.7+1.7  <0.001 IVSD/mm 10.1+3.1 9.7£1.7 0.081
LVPWD/mm 10.1+1.4 10.6+1.4  <0.001 LVPWD/mm 10.1£3.5 9.9£1.3 0.467
LVEF/% 56.1+10.0 57.1+10.1  0.180 LVEF/% 59.9+9.7 55.0+11.2  <0.001
LVEDV/mL 135.7+£32.8  111.3+28.0 <0.001 LVEDV/mL 126.1+33.5 157.6+38.7  <0.001
x3. AMI 2% PCIRFELEEZHZ AR Logistic A5
Table 3. Multivariable Logistic regression analysis for left ventricular remodeling after PCI in AMI patients
- A AR Al | A 2
OR(95% CI) P OR(95% CI) P OR(95% CI) P
SHR 1.52(1.04 ~2.22) 0.031 1.52(1.04 ~2.21) 0.031 1.53(1.01 ~2.29) 0.043
% SHR 4r4d Q1 ref ref ref
Q2 1.30(0.91 ~1.86) 0.145 1.28(0.9 ~1.83) 0.170 1.26(0.88 ~1.81) 0.212
Q3 1.78(1.27 ~2.51) 0.001 1.77(1.25 ~2.49) 0.001 1.81(1.26 ~2.60) 0.001
P for trend <0.001 <0.001 <0.001

AR 1R T AR PR B 2 PR TR MRS R0 EPR 292 TR (hs-CRP \LDLC K IfiL PR .

1001 B eay=0.491 |

5.0

20F

Ref.point=0:8844
LI e e

Adjusted odds ratio

0.2F

0.1

0.5 ‘ 1.I0 15 2.0
SHR
1. SHR 5 AMI B2E O EE LB R BT FiEKE
Figure 1. Restricted cubic spline plot of the association
between SHR and left ventricular remodeling
in AMI patients
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Figure 2. ROC curve analysis of SHR for predicting left

ventricular remodeling in AMI patients
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2.5 EASH
WA BT R B, ZZEAERK P EBKT
0. 05,21 SHR 7 /A [A) W41 i () R B AR X Ao g, 1
SRR OIS 220 = B IR, B4 W4l 2

B4 Bil(%) OR(95%Cl)
51
= 929(80.09)  1.48(0.98~2.23)
% 231(19.91)  1.73(0.69~4.37)
£

<65% 689(59.86)
=65% 462(40.14)

1.67(1.04~2.69)
1.24(0.62~2.46)

UdE
& 459(39.57)  1.74(0.86~3.55)
= 701(60.43)  1.44(0.93~2.25)
Rl
& 408(35.32)  1.23(0.61~2.50)
2 747(64.68)  1.70(1.07~2.72)
5 E
& 497(42.84)  1.76(0.99~3.12)
2 663(57.16)  1.33(0.78~2.27)
TER TR
& 760(65.52)  1.78(1.01~3.14)
= 400(34.48)  1.41(0.79~2.53)

[ AFTERERSZHAER (K 3)

2.6 SHR 5EAMAEMIREM Z BRIEXE
Spearman #5145 R B 78, SHR 5 1L-6 , hs-

CRP NLR S IEAHJ(P<0. 055 4)

P Pror interaction
H
0.759
- 0.063
H—s———— 0.244
0.475
——] 0.033
ey 0.542
H 0.660
p—— 0.126
= 0.104
0.451
- 0.558
—=— 0.025
! 0.476
—=— 0.053
H=— 0.296
0.568
—=— 0.045
H=— 0.243

T | 1
1 2,685 4.37

E 3. SHR 5 AMI & A0 EEB XK T A S

Figure 3. Subgroup analysis of the association between SHR and left ventricular remodeling in AMI patients
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Figure 4. Correlation between SHR and other biomarkers
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NEE, W% HF W, SHR 2 ST B
FR 5 AL U BE ( ST-segment elevation myocardial in-
farction , STEMI) £8.358 & .U 5 B0 81 4 0k 37 78 6 TR 36
(HR=2.14) , ABFREER 5ixseq5 B —5, 32
£F SHR 2 AMI 35 Tl (9 T 24647

SHR X 5L £8 3 T J 1) 0 o 1B 2 45 31 22
TR 5% 3F 5212 Eskandari 2501 WF 58 & B, A Bi
SHR 5 3EME IR s 0 LB BE 88 25 B¢ A L T 8 A I
BE DTN 32 BN R i I 48 2 (major adverse cardio-
vascular and cerebrovascular events, MACCE ) k& 4= &
BEMARSC, JEIHAESET 3k —BUESE, SHR %) STEMI
SR BTN SET BB I e B A 5 v O A M
SR SHR 75 AMI 5 5ET- A1 MACE T30 7 1 (¥
PHECAFR) Z Ak, BT SHR 5700 s Bk
RIFFFEAS A RR, Zhu 5 BIBFFEA T 78 B
= WO U BB DA T SHR X 2.0 25 U045 D) Rk
BRI EAZ , % B SHR = 1. 079 1A 5950 6l 7= 31
O IS £ Rt 22 0 IR D RERR A% . Bo 451
A BERES R B PEl SHR X 357 44 AMI
Fr U ZE DI RE ML 4 BH ZE 1 255 5 52 ), & 30 v &5
SHR & LRI 7.0 2 THRE RN A2 B35 32 40, 25 I
SHR 5 LVEF Zi.0 %= B AR T BEHE L (left ventricular
global function index, LVGFI) 4% [i] FIZ) ] % {4 1 (]
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