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[Abstract] Objective To investigate the factors influencing global longitudinal strain (GLS) measured by cardiac magnetic
resonance (CMR) in patients with acute ST-segment elevation myocardial infarction (STEMI). Methods  Clinical data of 315
hospitalized patients diagnosed with acute STEMI who underwent percutaneous coronary intervention (PCI) at the First Medical
Center of Chinese PLA General Hospital from June 2016 to September 2021 were retrospectively collected. After analyzing CMR
images of all patients, GLS and other strain parameters were obtained, and then the patients were divided into two groups according to
the median GLS. In order to balance gender and age differences, 1:1 propensity score matching was performed, and 206 patients were
eventually included: GLS>-11.3% group (indicating severe GLS impairment, n=103) and GLS<-11.3% group (n=103). Baseline
characteristics, laboratory indicators, coronary angiographic parameters, electrocardiogram (ECG) features, and CMR parameters
were compared between the two groups. Variables showing significant differences were analyzed for their correlation with GLS.
Multivariate logistic regression and multiple stepwise linear regression analyses were performed to identify factors associated with
GLS impairment. Results Compared with GLS<-11.3% group, GLS>-11.3% group had significantly higher peak levels of creatine
kinase-MB (CK-MB) and troponin T (TnT) (P<0.001). A higher proportion of patients in GLS>—11.3% group had the left anterior
descending artery (LAD) as the culprit vessel, while a lower proportion had the right coronary artery (RCA) as the culprit vessel (P<0.001).
Additionally, GLS>-11.3% group had longer QRS duration (P<0.001) and a higher incidence of pathological Q waves (P=0.001).
Regarding CMR parameters, GLS>—11.3% group exhibited larger global circumferential strain (GCS), infarct size (IS), and left ventricular
end-systolic volume (LVESV), as well as lower global radial strain (GRS) and left ventricular ejection fraction (LVEF) (P<0.001).
Multivariate logistic regression indicated that peak TnT (OR=1.092, P=0.001), LAD culprit vessel (OR=3.744, P<0.001), and QRS
duration (OR=1.026, P<0.001) were significantly associated with severely impaired GLS. Multiple stepwise linear regression analysis
showed that the logarithmic value of peak TnT, LAD as the culprit vessel, and the square root of QRS duration were linearly correlated
with GLS values (adjusted R* =0.301, P<0.001), and these independent variables explained 30.1% of the variation in GLS.
Conclusion Elevated peak TnT, prolonged QRS duration, and LAD as the culprit vessel are significantly associated with severe GLS
impairment in STEMI patients, indicating more severe myocardial infarction and worse left ventricular function.

[Keywords] acute ST-segment elevation myocardial infarction; cardiac magnetic resonance; global longitudinal strain
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Tab.1 Baseline data of STEMI patients before and after propensity score matching
DEBCHT VPS5
HiH GLS<-11.3% 41 GLS>-11.3% 2 GLS<-11.3% £ GLS>-11.3% 2
(n=122) (n=124) P (n=103) (n=103) P

P[5 (%)] 0.001 1.000

5 98(80.3) 117(94.4) 96(93.2) 96(93.2)

5’8 24(19.7) 7(5.6) 7(6.8) 7(6.8)
AR, M(Q, Q)] 55(48, 64) 57(48,63) 0.546 54(48, 64) 56(47,63) 0.807
BMI[kg/m’, M(Q,, Q,)] 25.4(23.6,27.7) 25.4(23.6,27.7) 0.719 25.4(23.8,28.0) 25.6(24.2,27.8) 0.607
Wz KA 461 (%) 58(47.5) 63(50.8) 0.608 55(53.4) 53(51.5) 0.780
DFR[U /min, M(Q,, Q,)] 76(66, 85) 80 (72,90) 0.016 76(66,87) 79(72, 88) 0.089
5 & [mmHg, M(Q,, Q,)] 121(103, 138) 127(112, 142) 0.043 121(103, 140) 127(112, 140) 0.166
# 7k H [mmHg, M(Q,, Q,)] 74(63, 87) 76(67, 87) 0.115 75(65, 89) 76(68,87) 0.503
DIIREST S 11(%)] 0.141 0.228

1 112(91.8) 104(83.9) 94(91.3) 86(83.5)

2 8(6.6) 14(11.3) 7(6.8) 12(11.6)

3 2(1.6) 6(4.8) 2(1.9) 5(4.9)
B AT R [h, M(Q,, Q,)] 5(3,8) 5(4,9) 0.337 5(3,8) 5(4,9) 0.250
RS [1)(%)]

[ I0ES 62(50.8) 55(44.4) 0.310 52(50.5) 44(42.7) 0.264

bS] 21(17.2) 31(25.0) 0.135 17(16.5) 26(25.2) 0.123

e g I 23(18.9) 30(24.2) 0.308 19(18.4) 28(27.2) 0.135

PCI 5 4(3.3) 8(6.5) 0.248 4(3.9) 7(6.8) 0.353
JHZGE LI (%))

ACEI/ARB 41(33.6) 58(46.8) 0.035 36(35.0) 52(50.5) <0.05

B 32 MABH 91(74.6) 107(86.3) 0.021 78(75.7) 89(86.4) 0.050

ARNI 2(1.6) 3(2.4) 0.665 2(1.9) 3(2.9) 0.651

SGLT2i 6(4.9) 2(1.6) 0.144 5(4.9) 1(1.0) 0.097

PR 18(14.8) 21(16.9) 0.640 17(16.5) 17(16.5) 1.000

STEMIL A ST By s BLOWUESE ;s GLS. BERYNIn NS 5 PCL L BRI AVAYT s BMIL (KR4 ACEL ILAE B ok R P e
il H; ARB. il 5K TR R ZAASEGUR ; ARNL MU 55K 552 (A MHE KGRI 7 5 SGLT 21 SAH AT % 12 5 4 il 57

SEAC LA R AR SZ (LAD) I Eb B3 . A stk sh
Jok 1 B 91 %5 /N (P<0.001), CMR Z: %+, 5 GLS
<-11.3% 2 [L#, GLS>-11.3% 41 fJ GCS. IS. LVESV
K, GRS, LVEE#/N(P<0.001), 1fif LVEDV 257G
it X (P=0.443)(F2),

JIk (brain natriuretic peptide, BNP), iK% &5 & H .
Hoh =5 e A B S bR 22 S B g i oA X
(P>0.05); (2):LHLEEDR, 5 GLS<-11.3% 41 lL4K,
GLS>-11.3% 41 [} QRS P I R+ (P<0.001), HH LG
HPE QI Y L B4 i (P<0.001) 5 (3) b ik i B 4B A,

F2 P STEMURH I RIERAA CMR S HL AL
Tab.2 Comparison of clinical data and CMR parameters of STEMI patients between the two groups

i H JA (n=206) GLS<-11.3% #H (n=103) GLS>-11.3% 4 (n=103) P
Il ARFE B3
et Rl Ert

CK-MB I {E [ng/ml, M(Q,, Q,)] 176(93,298) 139(76,229) 247(120, 368) <0.001
TnT I4(f [ng/ml, M(Q,, Q,)] 4.74(2.32,9.27) 3.38(1.78, 6.50) 6.25(3.59,13.58) <0.001
ML A [g/L, M(Q,, Q)] 150(140, 158) 150(142, 158) 150(138, 159) 0.138
FI4Mf[x10°/L, M(Q,, Q)] 10.6(8.9, 12.7) 10.3(8.8,12.5) 10.8(9.0,13.2) 0.171
LA [x10"/L, M(Q,, Q,)] 4.75(4.38,5.07) 4.69(4.30,5.05) 4.77(4.49, 5.10) 0.332
1li/MR [x10°/L, M(Q,, Q,)] 215(188,253) 225(189,257) 208(186,253) 0.938




AR 2025411 H28 H  Bsod: HE11l)
(8 &)
T H SR (n=206) GLS<-11.3% 4 (n=103) GLS>-11.3% 2l (n=103) P

LU [pmol /L, M(Q,, Q,)] 73.0(64.2, 84.7) 72.5(63.2,87.0) 73.7(65.7,81.6) 0.311
B MIU/L M(Q, Q)] 33(20.6,51.3) 30.4(19.5,45.2) 36.2(22.6,52.6) 0.193
BRI U/L, M(Q, Q)] 69.8(26.3,191.4) 63.8(25.2,136.5) 86.6(27.4,216.7) 0.295
SHZTEE [wmol/L, M(Q, Q,)] 10.9(8.2,14.3) 11.0(7.9,13.9) 10.8(8.3, 14.8) 0.651
HHEMLA R [wmol/L, M(Q, Q,)] 3.0(2.2,3.8) 2.9(2.0,3.6) 3.1(2.4,3.9) 0.254
23 R IUH [mmol/L, M(Q,, Q,)] 7.2(6.2,9.0) 7.0(6.1,9.0) 7.6(6.3,9.0) 0.106
BNP[ng/L, M(Q,, Q,)] 218(85, 856) 173(89, 568) 240 (81,1168) 0.070
{I%% B BB 2R 1 [mmol /L, M(Q,, Q,)] 3.13(2.39, 3.64) 3.06(2.33,3.63) 3.03(2.42,3.64) 0.946
i =8 [mmol/L, M(Q,, Q,)] 1.20(0.78, 1.56) 1.21(0.79, 1.63) 1.20(0.78, 1.55) 0.828
SR B [ mmol /L, M(Q,, Q)] 4.44(3.65,5.15) 4.42(3.67,5.27) 4.46(3.58,5.12) 0.805

LoHL A
P IEATRR [ms, M(Q,, Q,)] 90(80, 100) 90(80, 100) 90(90, 100) 0.218
QRS TR [ms, M(Q,, Q)] 92(86,102) 90(84, 98) 94(88,104) <0.001
PR [ms, M(Q,, Q,)] 156(144, 172) 156(146, 170) 156(142,172) 0.903
I BRE QIR [1(%)] 140(68.0) 59(57.3) 81(78.6) 0.001

eIk

AL AE 51 (%)] <0.001
LAD 101(49.0) 34(33.0) 67(65.0)
RCA 78(37.9) 33(5L.5) 25(24.3)
LCX 27(13.1) 16(15.5) 11(10.7)

a7 I SRR 1) (%) ] 0.080
1 100(48.5) 43(41.7) 57(55.3)
2 55(26.7) 34(33.0) 21(20.4)
3 51(24.8) 26(25.3) 25(24.3)

AT TIMI[1(%)] 0.171
0 158(76.6) 76(73.8) 82(79.6)
1 12(5.8) 7(6.8) 5(4.9)
2 18(8.8) 13(12.6) 5(4.9)
3 18(8.8) 7(6.8) 11(10.6)

AR5 TIMI[1(%)] 0.089
1 2(1.0) 0 2(1.9)
2 6(2.9) 1(1.0) 3(4.9)
3 198(96.1) 102(99.0) 96(93.2)

CMR Z$4[%, M(Q, Q)]
GLS -1.3(-13.5,-9.5) -13.5(-15.0,-12.4) -9.5(-10.3,-8.2) <0.001
GCS -13.7(-16.1,-11.9) -15.5(-17.6,-13.3) -12.2(-14.0,-10.7) <0.001
GRS 21.3(17.5,25.6) 25.0(20.2,29.5) 18.2(15.2,22.4) <0.001
LVEDV 147(124,173) 147(126, 164) 148(121,179) 0.443
LVESV 73.9(58.6,94.0) 66.7(54.4, 86.0) 80.2(66.7,101.9) <0.001
IS 21.5(13.3,31.6) 18.3(11.5,27.1) 27.3(16.7,36.4) <0.001
LVEF 48.2(42.6,55.0) 52.1(47.0,57.4) 44.0(38.0,49.9) <0.001
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LSRR s GLS. BEARYA R A ; GCS. AR JH MM AR ; GRS, AR MM AE ; LVEDV. 20 EEF KR A LVESV. 20 FEIRAR IR
Z5PH; IS HHAETE A ; LVEF. 25038 3 i 204k

2.3 CMRNASEH—E 4 Hr  Bland-Altman —
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Tab.3 Bland-Altman consistency analysis of strain parameter measurement
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Tab.S Multivariate linear regression analysis of clinically relevant

indicators and GLS
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