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Background: As a novel oral anti-hyperglycemic agent, sodium-glucose cotransporter 2 inhibitors
(SGLT?2-i) have been demonstrated to improve cardiovascular outcomes in acute myocardial infarction (AMI)
patients with type 2 diabetes mellitus (T2DM). However, the mechanism responsible for the beneficial
effects remains unclear. Recently, extensive studies have demonstrated a close relationship between elevated
fasting triglyceride-glucose (TyG) index and the risk of AMI. Additionally, research has identified that
SGLT?2-i can reduce the TyG index in T2DM patients. However, it remains ambiguous whether the benefit
of SGLT2-i in patents with AMI and T2DM is due to an improvement in the TyG index. Consequently, we
aimed to assess the impact of SGLT2-i on the TyG index in AMI patients with T2DM.

Methods: A retrospective and cross-sectional study was conducted on 180 AMI patients with T2DM
admitted to the chest pain center of the Second Affiliated Hospital of Anhui Medical University from
January 2020 to January 2023. Based on the hypoglycemic regimens administered after admission,
the patients were categorized into a control group (79 cases treated with sulfonylureas, o-glycosidase
inhibitors, metformin, etc.) and a SGLT2-i group (101 cases administered with dapagliflozin or
empagliflozin). Propensity score matching (PSM) was adopted to balance the baseline characteristics of
patients and minimize selection bias to confirm the robustness of the results. After PSM, control group
remained 32 patients, and SGLT2-i group remained 37 patients. All patients underwent regular follow-
up after discharge, and comparisons were made between the two groups in terms of clinical indicators
and major adverse cardiovascular events (MACEs) in 1 year. Univariate and Multivariate Cox regression
analysis was performed to identify the predictors of MACE.

Results: Significant differences were observed between the two groups in terms of various parameters
before PSM, included age, proportion of insulin use, Gensini score, serum creatinine (Cr), total cholesterol
(TC), and cardiac troponin I (¢Tnl). After PSM, there were no statistically significant differences in baseline
clinical indicators and laboratory tests. The median follow-up period was 11 months in both cohorts. The
comparison of follow-up results between the two groups after matching confirmed statistically significant
differences in triglyceride (T'G) reduction index reduction, left ventricular end-diastolic diameter (LVDD)
reduction, and white blood cell (WBC) reduction in the SGLT2-i group (all P<0.05). Additionally, a higher
incidence of MACEs was observed in the control group (P=0.01). Univariate analysis showed that usage
of SGLT2-i, Cr, low-density lipoprotein cholesterol (LDL-C), TyG index at baseline, and changes of
TyG index (TyG at follow-up minus TyG at baseline) were associated with the risk of MACE. However,
multivariate analysis showed only usage of SGLT2-i was associated with the risk of MACE [hazard ratio (HHR)
=0.077; 95% confidence interval (CI): 0.009-0.682; P=0.02].

Conclusions: In AMI patients with T2DM, the use of SGLT2-i was associated with a lower risk of MACE
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and an improvement of TyG index during 11 months follow-up. Our findings offer new insights into the

cardio-protective mechanisms of SGLT2-i in the context of AMI.

Keywords: Sodium-glucose cotransporter 2 inhibitors (SGLT2-i); triglyceride-glucose index (TyG index); acute

myocardial infarction (AMI); type 2 diabetes mellitus (T2DM)

Submitted Jun 22, 2024. Accepted for publication Oct 23, 2024. Published online Dec 11, 2024.

doi: 10.21037/cdt-24-287
View this article at: https://dx.doi.org/10.21037/cdt-24-287

Introduction

As a novel oral anti-hyperglycemic agent, sodium-

glucose cotransporter 2 inhibitors (SGLT2-i) have
been demonstrated to improve cardiovascular and renal
outcomes in heart failure patients with or without type 2
diabetes mellitus (T2DM) (1-4). In addition, recent clinical
studies have confirmed that SGLT2-i can attenuate left
ventricular end-diastolic diameter (LVDD) and reduce

major adverse cardiovascular events (MACEs) in acute
myocardial infarction (AMI) patients with T2DM (5,6). The

mechanisms responsible for the beneficial effects including

reducing infarct size, mitigating acute myocardial ischemia/

reperfusion (I/R) injury, increasing left ventricular function,

anti-inflammation, improving cardiac nerve activity (7-10).

Highlight box

Key findings

In acute myocardial infarction (AMI) patients with type 2 diabetes
mellitus (T2DM), the use of sodium-glucose cotransporter 2
inhibitors (SGLT2-i) was associated with an improvement of
triglyceride-glucose index and a lower risk of major adverse
cardiovascular events (MACEs) during 11 months follow-up.

What is known and what is new?

Recent clinical studies have confirmed that SGI'T2-i can attenuate
left ventricular end-diastolic diameter and reduce MACEs in
AMI patients with T2DM. The mechanisms responsible for their
beneficial effects including reducing infarct size, anti-inflammation,
improving cardiac nerve activity.

Our research on SGLT2-i focuses on these metabolic-lipid effects,
indicating a new cardio-protective mechanism of SGLT2-i in the
context of AMI.

What is the implication, and what should change now?

© AME Publishing Company.

Our research regarding SGLT?2-i centers on these metabolic-
lipid effects, suggesting a novel cardio-protective mechanism of
SGLT2-i in the setting of AMI. Consequently, the application of
SGLT?2-i should be implemented in AMI patients with T2DM as
soon as possible.

The fasting triglyceride-glucose (TyG) index has
emerged as a new indicator of insulin resistance (IR),
consistent with the high insulin-glucose clamp test for
IR diagnosis (11,12). Interestingly, the significance of
TyG index in cardiovascular diseases (CVDs) has been
increasingly recognized in recent years. Extensive studies
have demonstrated a close relationship between elevated
TyG index and the risk of heart failure (13), myocardial
infarction (14), and atrial fibrillation (15).

A recent study confirmed that TyG index can serve as a
predictive factor for in-hospital mortality in non-diabetic
patients with AMI (16). Additionally, another study has
identified that SGLT2-i can reduce the TyG index in T2DM
patients (17). Therefore, this study aimed to evaluate the
influence of SGLT2-i on the TyG index in AMI patients
with T2DM. We presented this article in accordance with
the STROBE reporting checklist (available at https://cdt.
amegroups.com/article/view/10.21037/cdt-24-287/rc).

Methods
Study design

A single-center retrospective study on consecutive patients
with AMI and T2DM admitted to the chest pain center of
the Second Affiliated Hospital of Anhui Medical University
from January 2020 to January 2023 was conducted. AMI
and T2DM were identified by International Classification
of Diseases (ICD) codes from inpatient medical settings and
validated by medical record review. Inclusion criteria for
the study were as follows: diagnosed with a first AMI with
or without ST-segment elevation and T2DM following
European Society of Cardiology guidelines (18-20); never
received SGLT2-i within 3 months or before. Exclusion
criteria encompassed severe liver and or kidney dysfunction;
cardiogenic shock; infection; age below 18 years old; type
1 diabetes mellitus; diabetes ketoacidosis; incomplete
information; deaths in the hospital. We reviewed all
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patients’ previous outpatient follow-up records, including
laboratory tests and telephone follow-ups, to ensure
medication adherence within 7 to 15 months. The study was
conducted in accordance with the Declaration of Helsinki (as
revised in 2013). Approval for the study was obtained from
the Ethics Committee of the Second Affiliated Hospital
of Anhui Medical University (approval No. YX2023-071).

Individual consent for this retrospective analysis was waived.

Study population

There were 180 patients with AMI and T2DM who met the
inclusion and exclusion criteria for this study. Of these, 101
had ST-segment elevation myocardial infarction (STEMI)
and 79 had non-STEMI (NSTEMI). Based on the choice
of post-admission glucose control strategy, the patients
were divided into the control group (79 patients who
received sulfonylureas, a-glucosidase inhibitors, metformin,
or other oral anti-diabetic drugs) and the SGLT2-i group
(101 patients who received dapagliflozin or canagliflozin).
During hospitalization, a comprehensive medical and
family history, physical examination, standard laboratory
tests, 12-lead electrocardiogram (ECG), and transthoracic
echocardiography were performed for each patient. Follow-
up laboratory tests and transthoracic echocardiography
were arranged at 12 months after discharge. If a MACE
occurred during the follow-up period, including recurrent
myocardial infarction, heart failure hospitalization, ischemic
stroke, or cardiovascular death, the follow-up was stopped.

Blood test

All patients underwent blood testing immediately upon their
initial medical contact for the examination of white blood
cell (WBC), N-terminal pro-B-type natriuretic peptide (N'T-
proBNP), cardiac troponin I (¢Tnl). And fasting vein blood
was collected the next morning after admission and placed
in an anticoagulant tube for examination. Total cholesterol
(TC), triglyceride (T'G), low-density lipoprotein cholesterol
(LDL-C), fasting blood glucose (Glu), glycosylated
hemoglobin (HbAlc), and other biochemical indicators were
detected using enzyme-linked immunosorbent assay, while
the fasting Ty G calculated using the formula In [TG (mmg/dL)
x plasma glucose (mg/dL)/2].

Echocardiographic parameters

Two-dimensional transthoracic echocardiography was

© AME Publishing Company.
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conducted to assess left ventricular ejection fraction (LVEF)
using a Philips iE33 device (Philips, Andover, MA, USA)
at baseline (before discharge) and 6 months after discharge
by two echocardiographers with 10 years of professional
experience. Image acquisitions and measurements were
performed in accordance with the guidelines of the
European Association of Echocardiography and the
American Society of Echocardiography (21).

Percutaneous coronary intervention (PCI)

PCI was uniformly performed in each patient primary or
selectively depended on the current guidelines (18,19) using
standard technique, primarily via the radial artery approach.
Assessment of coronary artery lesions was conducted utilizing
the Gensini Score (22). The primary objective of PCI was to
reinstate normal blood flow in the infarct-related artery (IRA),
achieved through either stent implantation or balloon dilatation
alone, contingent upon the experienced operator’s discretion,
who performs more than 200 coronary interventions per year.
Evaluation of IRA blood flow was based on the Thrombolysis
in Myocardial Infarction (TIMI) score. Other significant non-
culprit lesions of >70% severity was addressed during the index
hospitalization or selectively managed in consultation with the
attending physician and the patient.

Statistical analysis

The data analyses were conducted using R version 4.22.
Propensity score matching (PSM) was utilized to achieve
baseline balance for patient characteristics. The propensity
score was calculated through a logistic regression model,
and the covariates adjusted in the model included all
clinical, biochemical, and angiographic parameters based on
nearest neighbor matching. The normality of continuous
variable distribution was assessed using the Shapiro-Wilk
test. Normally distributed data were analyzed using #-tests
and presented as mean = standard deviation, while non-
normally distributed data were analyzed using the Wilcoxon
rank sum test and presented as median with interquartile
range or represented as M (P25, P75). Categorical variables
were analyzed using the Chi-square test or Fisher’s exact
test and described in terms of frequency and percentage (%).
Between the SGLI2-i and non-SGLI2-i cohorts, Kaplan-
Meier (KM) curves of MACE were compared using the
log-rank test. Univariate and Multivariate Cox regression
were performed to detect any independent risk factors by
computing the hazard ratio (HR) with a 95% confidence
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245 patients diagnosed with AMI and
T2DM

Exclusion criteria (h=65): severe liver
and/or kidney dysfunction; cardiogenic
shock; infection; age <18 years old;
type 1 diabetes mellitus; diabetes
ketoacidosis; incomplete information;
deaths in the hospital

Y

A
180 patients included

A

Divided by the choice of post-admission
glucose control strategy

79 patients with other
antidiabetic drugs

101 patients with
SGLT2-i

After PSM

\d \d

32 patients with other
antidiabetic drugs

37 patients with
SGLT2-i

Figure 1 Diagram of patients’ inclusion/exclusion criterion. AMI,
acute myocardial infarction; T2DM, type 2 diabetes mellitus;
SGLT?2-i, sodium-glucose cotransporter 2 inhibitors; PSM,

propensity score matching.

interval (CI). A threshold of a two-sided 0.05 was regarded

as statistically significant for P value.

Results
The course of study

During the period from January 2020 to January 2023, a
total of 245 patients diagnosed with AMI and T2DM were
admitted to our hospital. Following the application of
exclusion criteria, a study cohort comprising 180 patients
was identified. Post-admission glucose control strategy
was as follows: those receiving other antidiabetic drugs
and those receiving SGLT2-i. Among these patients, 101
patients (56.1%) belonged to the SGLT2-i group (Figure 1).

Clinical, biochemical, and angiographic parameters before

PSM

Among the 180 enrolled patients, 79 (43.89%) patients

© AME Publishing Company.
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treated with other oral antidiabetic agents, constituting
control group, while the remaining 101 patients with
SGLT2-i formed SGLT?2-i group. A comparison of clinical,
biochemical, and angiographic parameters between the two
groups is presented in Table 1.

Before matching, there were no significant differences
in the TyG index between the two groups. However, there
were statistical disparities in age, proportion of insulin use,
Gensini score, serum creatinine (Cr), TC, and ¢Tnl as
demonstrated in Zable 1.

Post-propensity scoves matching results

"To balance potential confounders and minimize selection
bias, we utilized R 4.22 for coarsening precise matching
in a one-to-one manner. Consequently, control group
remained 32 patients, and SGLT2-i group remained
37 patients. The cohorts were well-balanced based on
baseline clinical, biochemical, and angiographic parameters,

with a standardized difference of <10% after matching as
showed in Table 2.

Follow-up results

Laboratory tests

The median follow-up period was 11 months in both
cohorts, with the maximum being 14 months. Laboratory
tests and transthoracic echocardiography were re-evaluated
in the outpatient department. The comparison of follow-up
results between the two groups after matching confirmed
statistically significant differences in TG reduction, TyG
index reduction, WBC reduction, and LVDD reduction in
the SGLT2-i group, as indicated in Table 3.

Incidence of MACE

During the follow-up period, control group had a higher
incidence of MACEs compared to SGLT?2-i group with a
significant difference observed between the two groups (log-
rank =0.01) as illustrated in Figure 2. The specific details
included: in the control group there were occurrences such
as recurrent myocardial infarction (2 cases), hospitalization
for heart failure (5 cases), and cardiovascular death (1 case);
while SGLT2-1 group had occurrences included recurrent
myocardial infarction (1 case) and hospitalization for heart
failure (1 case).

Influence of SGLT2-i on the TyG index
To evaluate the impact of SGLT2-i on the TyG index in
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Table 1 Comparison of baseline clinical data and laboratory tests before matching between another hypoglycemic drug group and SGLT2-i

group

Variables Control group (n=79) SGLT2-i group (n=101) YW/? P
Male 56 (70.89) 73 (72.28) 0.042 0.84
Age (years) 68.00 (56.50, 75.00) 63.00 (54.00, 69.00) 4,823.5" 0.02
STEMI 41 (51.90) 60 (59.41) 1.014 0.31
Hypertension 51 (64.56) 65 (64.36) 1.113 0.98
Heart rate (bpm) 75.00 (70.00, 81.00) 75.00 (69.00, 80.00) 4,190.5 0.56
Insulin use 40 (50.63) 29 (28.71) 9.010* 0.003
BMI (kg/m?) 27.38+6.22 26.32+7.08 1.051 0.85
Smoker 40 (50.63) 53 (52.48) 0.496 0.81
Drinker 22 (27.85) 35 (34.65) 0.949 0.33
Dual antiplatelet drugs 79 (100.00) 101 (100.00) - -
ACEI/ARB/ARNI 56 (70.89) 76 (75.25) 0.431 0.51
Stains 79 (100.00) 101 (100.00) - -
Sulfonylureas 29 (36.71) 44 (43.56) 0.864 0.35
Metformin 43 (54.43) 67 (66.34) 2.644 0.10
a-glucosidase inhibitors 28 (35.44) 49 (48.51) 3.094 0.08
DPP-4 inhibitors 12 (15.19) 23 (22.77) 1.627 0.20
Patients undergoing PPCI 58 (73.42) 77 (76.24) 0.188 0.67
Time of DTB in patients undergoing PPCI (min) 86.23+32.27 84.12+37.14 0.400 0.69
Gensini score 53.82+30.24 44.36+25.57 2.273* 0.02
Glu (mmol/L) 8.08 (6.50, 9.10) 8.10 (6.950, 11.33) 3,363.5 0.07
HbAIlc (mmol/L) 7.30 (6.65, 8.10) 7.50 (6.50, 8.70) 3,447.5 0.12
Cr (umol/L) 89.00 (67.50, 134.00) 76.00 (61.00, 92.00) 5,055.5* 0.002
WBC (x10°/L) 7.25(6.17,9.07) 7.61(6.42, 9.67) 3,5650.5 0.21
TC (mmol/L) 3.93 (3.27, 4.77) 4.60 (3.64, 5.22) 3,073.0* 0.008
TG (mmol/L) 1.33 (0.98, 1.87) 1.47 (1.14, 2.29) 3,458.5 0.13
vG 9.09+0.79 9.31+0.74 -1.921 0.06
LDL-C (mmol/L) 2.55+1.07 2.78+0.88 -1.613 0.11
ALT (U/L) 27.00 (18.00, 43.00) 30.00 (21.00, 47.00) 3,546.0 0.20
cTnl (ng/dL) 1.06 (0.100, 5.46) 3.43 (0.49, 84.10) 2,872.0" 0.001
NT-proBNP (pg/mL) 907.00 (907.00, 1,001.50)  907.00 (834.00, 907.00) 4,224.5 0.47
LVDD (mm) 47.50 (46.00, 51.50) 47.50 (45.00, 52.00) 4,227.5 0.49
EF (%) 60.00 (55.50, 61.00) 60.00 (51.00, 62.00) 4,034.0 0.90

Normally distributed data were presented as mean =+ standard deviation; non-normally distributed data were presented as median
(interquartile range) or represented as M (P25, P75); n (%) for categorical variables. *, P<0.05; the remaining P values were all >0.05.
Smoker: more than 5 cigarettes per day, continuously or for more than 6 months. Drinker: more than 50 g per day, continuously or for
more than 6 months. Dual antiplatelet drugs: aspirin + clopidogrel or aspirin + ticagrelor. DPP-4 inhibitors: including saxagliptin, sitagliptin.
SGLT2-i, sodium-glucose cotransporter 2 inhibitors; STEMI, acute ST elevation myocardial infarction; BMI, body mass index; ACEI,
angiotensin converting enzyme inhibitor; ARB, angiotensin Il receptor antagonist; ARNI, angiotensin receptor-neprilysin inhibitor; PPCI,
primary percutaneous coronary intervention; DTB, door to balloon dilation; Glu, fasting blood glucose; HbAlc, glycosylated hemoglobin;
Cr, serum creatinine; WBC, white blood cell; TC, total cholesterol; TG, triglyceride; TyG, triglyceride-glucose; LDL-C, low-density
lipoprotein cholesterol; ALT, alanine aminotransferase; cTnl, cardiac troponin I; NT-proBNP, N-terminal pro-B-type natriuretic peptide;
LVDD, left ventricular end-diastolic diameter; EF, ejection fraction.
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Table 2 Comparison of baseline clinical data and laboratory tests after matching between another hypoglycemic drug group and SGLT2-i group

Variables Control group (n=32) SGLT2-i group (n=37) YW/ P

Male 27 (84.38) 24 (64.86) 3.387 0.07
Age (years) 67.00 (56.75, 71.00) 59.00 (55.00, 69.00) 688.0 0.25
STEMI 15 (46.88) 23 (62.16) 1.621 0.20
Hypertension 18 (56.25) 21 (56.76) 0.002 0.97
Heart rate (bpm) 78.00 (71.50, 82.50) 75.00 (70.00, 80.00) 689.0 0.24
Insulin 9 (28.13) 10 (27.03) 0.010 0.92
BMI (kg/m?) 27.12+5.13 25.93+6.08 0.871 0.39
Smoker 18 (56.25) 17 (45.95) 0.729 0.39
Drinker 14 (43.75) 16 (43.24) 0.002 0.97
Dual antiplatelet drugs 32 (100.00) 37 (100.00) - -

ACEI/ARB/ARNI 30 (93.75) 34 (91.89) 0.088 0.77
Stain 32 (100.00) 37 (100.00) - -

Sulfonylureas 22 (68.75) 21 (56.76) 1.051 0.31
Metformin 24 (75.00) 28 (75.68) 0.004 0.95
a-glucosidase inhibitors 16 (50.00) 22 (59.46) 0.621 0.43
DPP-4 inhibitors 6 (18.75) 10 (27.03) 0.660 0.42
Patients undergoing PPCI 21 (65.63) 26 (70.27) 0.170 0.68
Time of DTB in patients undergoing PPCI (min) 85.26+29.16 86.23+27.31 -0.143 0.89
Gensini score 54.13+24.36 52.26+23.14 0.327 0.75
Glu (mmol/L) 8.08 (6.56, 8.11) 8.08 (6.47, 10.38) 476.0 0.16
HbAIlc (mmol/L) 7.49+1.27 7.71£1.23 -0.722 0.47
Cr (umol/L) 77.50 (69.50, 95.25) 73.00 (61.00, 92.00) 685.0 0.26
WBC (x10%L) 7.21(6.11, 8.91) 7.40 (6.44,9.71) 526.5 0.43
NLR 5.94+1.23 6.11+1.08 -0.611 0.54
TC (mmol/L) 4.02+0.91 3.93+0.81 0.413 0.68
TG (mmol/L) 1.37 (0.91, 1.92) 1.40 (1.07, 2.29) 546.0 0.58
TyG 9.09+0.79 9.31+0.74 -1.194 0.24
LDL-C (mmol/L) 2.31+0.81 2.35+0.68 -0.231 0.82
ALT (U/L) 33.50 (25.00, 51.50) 30.00 (22.00, 41.00) 693.5 0.22
cTnl (ng/dL) 0.47 (0.02, 3.56) 2.14 (0.25, 20.10) 445.0 0.08
NT-proBNP (pg/mL) 907.00 (581.25, 924.25) 907.00 (446.00, 907.00) 618.0 0.77
LVDD (mm) 47.50 (45.75, 51.25) 47.50 (44.00, 50.00) 619.0 0.74
EF (%) 60.00 (50.00, 62.00) 60.00 (58.00, 62.00) 573.0 0.82

Normally distributed data were presented as mean + standard deviation; non-normally distributed data were presented as median
(interquartile range) or represented as M (P25, P75); n (%) for categorical variables. P values were all >0.05. Smoker: more than 5
cigarettes per day, continuously or for more than 6 months. Drinker: more than 50 g per day, continuously or for more than 6 months. Dual
antiplatelet drugs: aspirin + clopidogrel or aspirin + ticagrelor. DPP-4 inhibitors: including saxagliptin, sitagliptin. SGLT2-i, sodium-glucose
cotransporter 2 inhibitors; STEMI, acute ST elevation myocardial infarction; BMI, body mass index; ACEI, angiotensin converting enzyme
inhibitor; ARB, angiotensin Il receptor antagonist; ARNI, angiotensin receptor-neprilysin inhibitor; PPCI, primary percutaneous coronary
intervention; DTB, door to balloon dilation; Glu, fasting blood glucose; HbAlc, glycosylated hemoglobin; Cr, serum creatinine; WBC, white
blood cell; NLR, neutrophil-to-lymphocyte ratio; TC, total cholesterol; TG, triglyceride; TyG, triglyceride-glucose; LDL-C, low-density
lipoprotein cholesterol; ALT, alanine aminotransferase; cTnl, cardiac troponin I; NT-proBNP, N-terminal pro-B-type natriuretic peptide;
LVDD, left ventricular end-diastolic diameter; EF, ejection fraction.
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Table 3 Comparison of laboratory tests after matching between another hypoglycemic drug group and SGLT2-i group at the end of follow-up

Variables Control group (n=32) SGLT2-i group (n=37) /WP P
Follow-up time (months) 10.56+2.34 11.02+2.73 -0.745 0.46
Glu (mmol/L) 8.08 (6.56, 8.11) 8.08 (6.59, 8.20) 577 0.80
HbAlc (mmol/L) 7.45 (6.68, 8.08) 7.45 (6.70, 8.30) 571.5 0.82
TC (mmol/L) 4.03+0.81 4.04+1.01 -0.045 0.96
TG (mmol/L) 2.60+3.07 1.42+1.01 2.206* 0.03
VG 9.07+0.31 8.74+0.35 4.116™ <0.001
LDL-C (mmol/L) 2.36+0.75 2.29+0.76 0.384 0.70
Cr (umol/L) 77.50 (69.50, 95.25) 77.00 (67.00, 94.00) 612 0.76
WBC (x10°/L) 8.72+1.59 7.37+1.63 3.460* 0.001
NLR 6.34+1.89 5.72+1.67 1.447 0.15
ALT (U/L) 33.50 (25.00, 51.50) 33.00 (25.00, 49.00) 589.5 0.78
cTnl (mg/dL) 0.26 (0.00, 2.03) 0.14 (0.00, 1.43) 734.0 0.54
NTproBNP (pg/mL) 204.00 (108.75, 280.25) 125.00 (65.00, 236.00) 718.5 0.58
LVDD' (mm) 1.36+2.11 -0.53+1.46 4.250** <0.001
EF' (%) 0.25 (-2.00, 2.00) 1.00 (-7.00, 4.00) 629.5 0.67

Normally distributed data were presented as mean + standard deviation; non-normally distributed data were presented as median
(interquartile range) or represented as M (P25, P75). T, represented improvements from baseline values, with positive values representing
increases and negative values representing decreases. *, P<0.05; **, P<0.01. SGLT2-i, sodium-glucose cotransporter 2 inhibitors;
Glu, fasting blood glucose; HbAlc, glycosylated hemoglobin; TC, total cholesterol; TG, triglyceride; TyG, triglyceride-glucose; LDL-C,
low-density lipoprotein cholesterol; Cr, serum creatinine; WBC, white blood cell; NLR, neutrophil-to-lymphocyte ratio; ALT, alanine
aminotransferase; cTnl, cardiac troponin I; NT-proBNP, N-terminal pro-B-type natriuretic peptide; LVDD, left ventricular end-diastolic
diameter; EF, ejection fraction.
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Figure 2 Incidence of MACE among SGLT2-i cohort and non-SGLT?2-i cohort during 1-year follow-up. SGLT2-i, sodium-glucose

cotransporter 2 inhibitors; MACE, major adverse cardiovascular event.
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A P<0.001 B P<0.001 C P=0.89
Control group A —_—— SGLT2-i post 4 —_—— Control post

SGLT2-i group 4 +————t——— SGLT2-i pre —_——— Control pre 4

T T T T 1 T T 1 T T T 1
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Post-TyG SGLT2-i group Control group

Figure 3 Comparison of TyG index in two groups and the changes in each group. (A) Comparison of TyG index at the end of follow up

in two groups; (B) comparison of TyG index in the SGLT2-i group between baseline and follow-up; (C) comparison of TyG index in the

control group between baseline and follow-up. SGLT2-i, sodium-glucose cotransporter 2 inhibitors; TyG, triglyceride-glucose; post, at the

end of follow-up; pre, at baseline.

Table 4 Univariate and multivariate Cox regression to understand the relationship between variables and the incidence of MACE

Univariate analysis

Multivariate analysis

Variables

HR (95% Cl) P value HR (95% Cl) P value
Usage of SGLT2-i 0.172 (0.035-0.852) 0.03 0.077 (0.009-0.682) 0.02
Cr 0.959 (0.922-0.999) 0.04 0.956 (0.897-1.018) 0.16
LDL-C 0.431 (0.193-0.964) 0.04 0.405 (0.130-1.262) 0.12
TyG at baseline 2.808 (1.453-5.424) 0.002 0.359 (0.034-3.764) 0.39
Changes of TyG 2.102 (1.238-3.569) 0.006 4.408 (0.548-35.483) 0.16

MACE, major adverse cardiovascular event; HR, hazard ratio; Cl, confidence interval; SGLT2-i, sodium-glucose cotransporter 2 inhibitors;
Cr, serum creatinine; LDL-C, low-density lipoprotein cholesterol; TyG, triglyceride-glucose; changes of TyG, TyG at follow-up minus TyG at

baseline.

patients with AMI and T2DM, we conducted a comparison
of the TyG index between the two groups during follow-
up, as well as an analysis of changes in the TyG index
before and after treatment within each group. Interestingly,
we observed a decrease in the TyG index in the SGLT2-1
group following treatment (8.74+0.35 vs. 9.31+0.74,
P<0.001), as well as a significant reduction compared to
the non-SGLT2-i group at the end of the follow-up period
(8.74+0.35 vs. 9.07+0.31, P<0.001). In contrast, there was
no notable difference in the control group before and after
treatment (9.07+0.31 vs. 9.09+0.79, P=0.89) as showed in
Figure 3.

Cox regression analysis of risk of MACE in AMI
patients with T2DM

Cox regression analysis was used to analyze the factors
affecting MACE incidence in AMI patients with T2DM.
Univariate analysis showed that usage of SGLT2-i (HR
~0.172; 95% CI: 0.035-0.852; P=0.03), Cr (HR =0.959;

© AME Publishing Company.

95% CI: 0.922-0.999; P=0.04), LDL (HR =0.431; 95% CI:
0.193-0.964; P=0.04), TyG at baseline (FIR =2.808; 95%
CI: 1.453-5.424; P=0.002), and changes of TyG (1yG at
follow-up minus TyG at baseline) (HR =2.102; 95% CI:
1.238-3.569; P=0.006) were associated with the risk of
MACE. However, multivariate analysis showed only usage
of SGLT2-i was associated with the risk of MACE (HR
~0.077; 95% CI: 0.009-0.682; P=0.02) (Tuble 4).

Discussion

IR refers to the reduced sensitivity of insulin-sensitive
tissues to insulin (23), leading to impaired biological activity
of insulin and subsequent elevation of blood sugar levels.
This metabolic disturbance results in dysfunctional adipose
tissue and is associated with various diseases such as obesity,
inflammation, dyslipidemia, reactive oxygen species (ROS)
production, atherosclerosis, endothelial dysfunction, and
hypertension, all contributing to the development of CVDs
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(24,25). Clinical trials have demonstrated that IR is linked
to poor short-term and long-term outcomes in patients
with AMI (16,26), and there are currently no approved
hypoglycemic agents specifically targeting IR (27). While
SGLT2-i have been shown to benefit CVD patients with
T2DM, it remains uncertain whether the benefits include
improvement in IR.

In this study, there were statistically significant differences
in related indicators between the two groups before PSM.
After PSM, there were no statistically significant differences
in baseline clinical indicators and laboratory tests between
the two groups, indicating comparability. The follow-up
time did not differ significantly between the two groups.
The results demonstrated that SGLI2-i could improve TyG
index (IR) within 6-12 months while maintaining similar
blood glucose control levels compared to other antidiabetic
drugs in AMI patients with T2DM. Furthermore, this
study confirmed that the reduction of LVDD in SGLT2-i
group was statistically significant (P<0.01), in accordance
with previous studies (28,29). There was a difference in
MACE rate between the groups (P<0.05), consistent with
previous studies’ findings (6-9). Additionally, univariate
analysis showed that usage of SGLT?2-i, TyG at baseline,
and changes of TyG were associated with the risk of
MACE. However, multivariate analysis showed only usage
of SGLT2-i was associated with the risk of MACE, which
may attribute to the small size of the sample. Therefore,
we conclude that SGLT2-i can improve the prognosis and
cardiac function of AMI patients with T2DM within 6-12
months after myocardial infarction onset by improving
TyG index (IR) and systemic inflammatory response when
compared to other antidiabetic drugs; these improvements
may be beneficial for long-term patient prognosis, while
larger sample sizes and longer follow-up studies are needed
to confirm these results.

The mechanisms underlying the potential cardiovascular
benefits of SGLT2-i drugs remain unclear, as SGLT?2 has
not been shown to be expressed in human cardiomyocytes
and is mainly expressed in proximal tubular cells. While
increased diuresis/natriuresis, improved glycemic control,
decreased blood pressure, weight loss, improved vascular
function, altered tissue sodium handling, ameliorated
myocardial ischemia-reperfusion injury, and reduced
myocardial infarction size, reduced the risk of sudden
cardiac death and ventricular arrhythmias may and
ameliorated iron deficiency and increased iron levels in
the heart may play a role (30-33), other mechanisms are
still being explored. The TyG index has been confirmed

© AME Publishing Company.
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by numerous clinical trials as a predictor of MACEs in
patients with AMI (16,34). However, no drug has been
proven to improve the TyG index. A recent retrospective
observational study involving 143 patients with T2DM
found that dapagliflozin and empagliflozin were both
effective in reducing the TyG index (17). Nevertheless,
such efficacy of SGLT2-i in patients with T2DM and AMI
has not been confirmed by clinical studies. This study
represents the first retrospective analysis of AMI patients
with T2DM to confirm that SGLT2-i can improve the
TyG index in these patients, suggesting a potential new
mechanism for SGLT2-1 drugs to benefit these individuals.

The mechanisms of action of SGLT2-i on TyG index
remain unclear. A study involving 143 patients with
T2DM confirmed that SGLT2-i could improve the TyG
index by reducing TG levels (17), and Matsubayashi ez al.
reported that increased hepatic insulin clearance (HIC) was
significantly associated with reduced TG via the SGLT2-i
tofogliflozin compared with placebo (35). However,
another study involving 60 male patients with new-onset
T2DM demonstrated significant improvements in blood
glucose and 'TyG index in the metformin + SGLT2-i group
compared to metformin alone (36). Similar to the former
one, the SGLT2-i group also showed a significant reduction
in TG levels at the end of follow-up in our study, while
there were no significant changes in glucose and other lipid
parameters. In addition, the SGLT2-i have been proved to
induce a metabolic switch away from the consumption of
energy-inefficient glucose towards the utilization of free
fatty acids and ketone bodies as conclusively demonstrated
both in animals’ models and in humans (28,37).

Inflammation plays a crucial role in the development
and progression of coronary atherosclerosis, including
endothelial injury, plaque rupture, and thrombosis
(38,39). The SGLT2-i agent has been demonstrated anti-
inflammatory effects (9,40). Therefore, it is plausible that
SGLT?2-i drugs may also have anti-inflammatory effects
beneficial for AMI patients with T2DM. Additionally,
this study confirmed that SGLT2-i can further decrease
LVDD compared with other hypoglycemic drugs, which is
consistent with previous studies (5-10).

Our trial is subject to certain limitations. Firstly, as a
single-center, retrospective study spanning a period of
3 years, there may be some deviation in the selection of
patients despite stringent adherence to predefined inclusion
and exclusion criteria, like its non-interventional nature may
lead to loss of sample size and incomplete data collection.
Additionally, while the proportion of patients underwent
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primary PCI (PPCI) is similar in both groups, not all
patients received PPCI, potentially impacting the difference
in patency time and consequently affecting the results.
Secondly, the sample size of the trial is relatively small and
only N'T-proBNP and transthoracic echocardiography were
employed for evaluating cardiac function, these methods
may lack precision compared to cardiac magnetic resonance
(CMR) imaging or single-photon emission computed
tomography (SPECT). Lastly, the follow-up period was
relatively short; an extended follow-up might have led to
different conclusions. Therefore, it is imperative to conduct
a large-scale prospective randomized controlled trial to
validate these findings.

Conclusions

In AMI patients with T2DM, the use of SGLT2-i was
associated with an improvement of TyG index and a lower
risk of MACE during 11 months follow-up. Our findings
offer new insights into the cardio-protective mechanisms of
SGLT2-i in the context of AMI.
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