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Abstract: Purpose: To evaluate whether SGLT2is (sodium-glucose cotransporter-2 inhibitors prevent new-onset 
heart failure (HF) in patients with preserved left ventricular ejection fraction (LVEF) following percutaneous coronary 
intervention (PCI) for acute myocardial infarction (AMI). Methods: This retrospective cohort study enrolled AMI-PCI 
patients with LVEF ≥ 50% and no prior HF. Based on discharge medication, patients were assigned to a SGLT2i 
group (empagliflozin or dapagliflozin 10 mg once daily) or a non-SGLT2i group. After 1:1 propensity score matching 
(PSM), 115 matched pairs were identified. Fasting glucose, lipid profiles, estimated glomerular filtration rate (eGFR), 
N-terminal pro-B-type natriuretic peptide (NT-proBNP), high-sensitivity cardiac troponin I (hs-cTnI), and echocardio-
graphic values were assessed within 72 hours post-PCI. The primary outcome was the occurrence of new-onset 
HF events; secondary outcomes included all-cause mortality, cardiovascular mortality, and major adverse cardio-
vascular events (MACE). Follow-up period was at least 18 months. Results: SGLT2i significantly reduced new-onset 
HF events (6.09% vs. 15.65%, P=0.020), all-cause mortality (3.48% vs. 10.43%, P=0.038), cardiovascular mortal-
ity (1.74% vs. 9.57%, P=0.010), and MACE (7.83% vs. 18.26%, P=0.019). Multivariable Cox regression confirmed 
SGLT2i use as an independent protective factor (HR, 0.583; 95% CI, 0.371-0.916; P=0.017). Conclusion: Among 
patients with AMI undergoing PCI and preserved LVEF, SGLT2 inhibitor use was associated with a significant reduc-
tion in new-onset HF events and improved survival outcome.

Keywords: Sodium-glucose cotransporter 2 inhibitors, acute myocardial infarction, percutaneous coronary inter-
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Introduction

Acute myocardial infarction (AMI) is a major car-
diovascular disease and remains a leading 
cause of morbidity and mortality worldwide. 
Despite substantial advances in the diagnosis 
and treatment of AMI, it remains a significant 
global health burden [1]. Post-AMI care focuses 
on preventing complications, particularly heart 
failure (HF), which is challenging in patients 
with preserved left ventricular ejection fraction 
(LVEF). These patients often present with sub-
tle clinical manifestations and may not receive 
timely intervention, posiibly leading to progres-
sive cardiac dysfunction and eventual develop-
ment of HF [2]. Therefore, identifying effective 
strategies to prevent new-onset HF in this pop-
ulation is of considerable clinical importance 

[3]. Current therapeutic approaches primarily 
focus on optimizing cardiovascular risk factors 
and managing comorbidities; however, the 
emergence of novel pharmacotherapies has 
provided new opportunities for improving pa- 
tient outcome [4]. Recent evidence from large 
randomized trials has demonstrated the cardio-
vascular benefits of SGLT2 inhibitors in patients 
with AMI; however, these trials included pre-
dominantly patients with reduced LVEF or 
established HF. The role of SGLT2 inhibitors in 
preventing new-onset HF among AMI patients 
who achieve successful revascularization and 
maintain preserved LVEF (≥ 50%) remains 
unclear [2-4].

The current standard care for post-AMI patients 
with preserved LVEF consists of three compo-
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nents: lifestyle modification, pharmacologic 
therapy, and regular clinical follow-up. Lifestyle 
interventions include dietary optimization, 
increased physical activity, and smoking cessa-
tion. Pharmacologic management commonly 
involves antiplatelet drugs, statins, beta-block-
ers, and renin-angiotensin system inhibitors, 
including ACE inhibitors or ARB [5, 6]. While 
these therapies have demonstrated efficacy  
in reducing recurrent cardiovascular events, 
their effectiveness in preventing HF develop-
ment among patients with preserved LVEF 
remains insufficiently established. Additionally, 
the need for multiple medications may increase 
treatment complexity and compromise medica-
tion adherence. Certain subgroups of patients, 
such as those with type 2 diabetes mellitus 
(T2DM), may have additional risk factors that 
are not fully addressed by conventional thera-
pies [7-9]. Therefore, innovative strategies that 
can provide additional benefits beyond stan-
dard care are urgently needed.

SGLT2 inhibitors represent a promising class of 
pharmacologic agents that have attracted con-
siderable attention due to their potential car-
dioprotective effects. Initially developed for the 
treatment of T2DM, SGLT2 inhibitors reduce 
renal glucose reabsorption, thereby promoting 
urinary glucose excretion and improving glyce-
mic control [10, 11]. Recent studies have high-
lighted their broader cardiovascular benefits. 
These agents have been shown to reduce blood 
pressure, promote weight loss, and improve 
glycemic control with a low risk of hypoglyce-
mia, making them an attractive option for 
patients with multiple cardiovascular risk fac-
tors and comorbidities [12, 13]. These findings 
suggest that SGLT2 inhibitors may offer unique 
advantages over conventional therapies, par-
ticularly in high-risk populations such as post-
AMI patients with preserved LVEF.

However, an important knowledge gap exists: 
whether SGLT2 inhibitors can prevent de novo 
HF in AMI patients undergoing PCI with pre-
served LVEF has not been adequately investi-
gated. Although these patients are generally 
considered to have a relatively lower risk of HF, 
they remain susceptible to progressive cardiac 
remodeling and functional deterioration. Add- 
ressing this gap is clinically relevant, as patients 
with preserved LVEF are frequently excluded 
from HF-focused clinical trials, and the possible 

benefits of SGLT2 inhibitors in this specific sub-
group warrant further investigation.

This study aimed to investigate whether SGLT2 
inhibitors can effectively reduce the incidence 
of new-onset HF events in AMI patients who 
underwent PCI and had a preserved LVEF. The 
findings of this study may provide additional 
evidence to guide future clinical decision-mak-
ing and optimize post-AMI management strate-
gies for patients at risk of developing HF.

Patients and methods

Patient selection

This study was conducted at the Fourth Peo- 
ple’s Hospital of Langfang between January 
2021 and June 2024. The study protocol was 
approved by the Ethics Committee of the Fourth 
People’s Hospital of Langfang (Approval No. 
250010). Given the retrospective nature of the 
study and the use of anonymized clinical data, 
the requirement for written informed consent 
was waived. All procedures were conducted in 
accordance with the principles of the De- 
claration of Helsinki and relevant ethical guide-
lines for retrospective clinical research.

We retrospectively screened consecutive pati- 
ents admitted to the Department of Cardiology 
with a diagnosis of AMI and underwent PCI dur-
ing the index hospitalization. AMI was diag-
nosed according to the Fourth Universal 
Definition of Myocardial Infarction. The diagno-
sis required a dynamic change in cardiac tropo-
nin levels (either rising or falling), with at least 
one measurement exceeding the 99th percen-
tile of the upper reference limit, together with at 
least one of following: signs of acute myocardi-
al ischemia, new ischemic electrocardiographic 
changes, development of pathologic Q waves, 
or imaging evidence of new loss of viable myo-
cardium or new regional wall motion abnormali-
ties consistent with ischemic etiology [14].

Inclusion criteria: (1) Age ≥ 18 years; (2) 
Diagnosis of AMI; (3) Successful PCI performed 
during the index hospitalization; and (4) LVEF ≥ 
50%, as assessed by transthoracic echocar-
diography within 72 hours after PCI.

Exclusion criteria: (1) A prior history of HF of any 
etiology; (2) LVEF < 50% on post-PCI echocar-
diography; (3) Severe valvular heart disease 
(e.g., moderate or severe aortic stenosis, mitral 
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regurgitation, or any valvular lesion requiring 
surgical intervention); (4) End-stage renal dis-
ease or maintenance dialysis; (5) Active malig-
nancy with an expected survival time < 1 year; 
(6) Prior use of SGLT2 inhibitors before the 
index admission; (7) In-hospital mortality dur-
ing the index admission; (8) Missing key base-
line data (defined as absence of echocardio-
graphic LVEF measurement within 72 hours 
post-PCI, or lack of complete laboratory data, 
including NT-proBNP and hs-cTnI measure-
ments); and (9) Loss to follow-up before com-
pletion of at least 18 months of follow-up 
(Figure 1).

Eligible patients were categorized into two 
groups according to medication regimen pre-
scribed by the attending physicians. This 
depended on clinical practice guidelines and 
individual patient characteristics. This was a 
non-randomized, treatment allocation process. 
The SGLT2 inhibitor group consisted of patients 
who received empagliflozin or dapagliflozin at a 
dose of 10 mg once daily at discharge, in addi-
tion to standard guideline-directed medical 
therapy (GDMT). The choice between empa-
gliflozin and dapagliflozin was determined by 
the attending physician based on individual 
patient assessment and drug availability. The 
selected dose of 10 mg once daily was consis-
tent with published clinical trials demonstrating 

ceived detailed verbal and written information 
regarding the potential benefits and risks of 
prescribed medication, including SGLT2 inhibi-
tors. Relevant adverse effects, such as urinary 
tract infection, volume depletion, and rare 
cases of diabetic ketoacidosis, were discussed 
as part of routine clinical practice. This retro-
spective study did not involve investigator-driv-
en interventions or randomization, and treat-
ment assignment was solely determined by the 
attending cardiologists in routine clinical care.

Data extraction

Data were extracted from electronic medical 
records by three trained research nurses who 
were blinded to the study hypothesis. A stan-
dardized case report form was used to collect 
the following information: demographic charac-
teristics, medical history, clinical presentation 
at admission, laboratory values, echocardio-
graphic data, and angiographic and procedural 
characteristics (including multi-vessel disease, 
culprit vessel, use of drug-eluting stents, stent 
length, and procedural success).

Laboratory measurements: Blood samples 
were collected within 24 hours of admission 
and at serial time points during hospitalization 
according to standard clinical protocols. Fasting 
glucose levels were measured using the hexoki-

Figure 1. Study flow chart.

the efficacy and safety of this 
dose in cardiovascular patients 
[15]. The non-SGLT2 inhibitor 
group consisted of patients 
who did not receive SGLT2 
inhibitors at discharge and 
were managed with standard 
GDMT alone. The decision to 
initiate SGLT2 inhibitor therapy 
was made by the attending 
cardiologist based on factors 
including the presence of 
T2DM, glycemic control status, 
renal function, and estimated 
cardiovascular risk, without 
randomization. Group alloca-
tion therefore reflected routine 
clinical decision-making ac- 
cording to contemporary clini-
cal practice guidelines and in- 
dividual patient assessment.

Before discharge, all patients 
or their legal guardians re- 
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nase method with a fully automated biochemis-
try analyzer. Serum creatinine levels were mea-
sured using the enzymatic method on the same 
analyzer, and estimated glomerular filtration 
rate (eGFR) was calculated using the Chronic 
Kidney Disease Epidemiology Collaboration 
(CKD-EPI) equation. Lipid profiles, including 
total cholesterol, low-density lipoprotein cho-
lesterol (LDL-C), high-density lipoprotein cho-
lesterol (HDL-C), and triglycerides (TG), were 
measured using enzymatic colorimetric meth-
ods on the Beckman AU5800 analyzer, with 
commercially available reagents provided by 
the manufacturer.

N-terminal pro-B-type natriuretic peptide (NT- 
proBNP) levels were measured using an elec-
trochemiluminescence immunoassay on a fully 
automated platform (Cobas e 801, Roche 
Diagnostics, Basel, Switzerland). High-sensi- 
tivity cardiac troponin I (hs-cTnI) levels were 
quantified using a chemiluminescent micropar-
ticle immunoassay on the ARCHITECT i2000SR 
system. Peak hs-cTnI was defined as the high-
est value recorded during the index hospitali- 
zation.

Echocardiographic assessment: All patients 
underwent comprehensive transthoracic echo-
cardiography within 72 hours after PCI using 
ultrasound systems (Figure 2). All examinations 
were performed by experienced echocardiogra-
phers (at least 5-year experience) who were 
blinded to patient group assignment. Standard 

two-dimensional, M-mode, and Doppler echo-
cardiographic images were acquired.

LVEF was calculated using the modified Simp- 
son’s biplane method. Left ventricular end-dia-
stolic diameter (LVEDD) and left ventricular 
end-systolic diameter (LVESD) were measur- 
ed from M-mode or two-dimensional images 
obtained in the parasternal long-axis view. Left 
atrial volume index (LAVI) was calculated using 
the biplane area-length method based on end-
systolic apical four-chamber and two-chamber 
views then normalized to body surface area. 
Early (E) and late (A) diastolic transmitral flow 
velocities were obtained using pulsed-wave 
Doppler imaging. Tissue Doppler imaging was 
used to measure early diastolic mitral annular 
velocities (e’) at the septal and lateral sites. The 
E/e’ ratio was calculated as the average of sep-
tal and lateral E/e’ values.

Angiographic and procedural assessment: 
Coronary angiography and PCI were performed 
according to standard clinical protocols using 
either a Philips Allura Xper FD20 or a Siemens 
Artis zee angiography system. Multi-vessel dis-
ease was defined as the presence of ≥ 70% 
diameter stenosis in at least two major epicar-
dial coronary arteries (left anterior descending 
artery, left circumflex artery, or right coronary 
artery), or ≥ 50% stenosis in the left main coro-
nary artery. The culprit vessel was identified 
based on a combination of electrocardiograph-
ic findings, angiographic characteristics (includ-
ing thrombus formation, plaque rupture, or dis-
section), and intracoronary imaging when av- 
ailable. Procedural success was defined as 
achievement of thrombolysis in Myocardial 
Infarction (TIMI) flow grade 3 in the culprit ves-
sel with residual stenosis < 20% after stent 
implantation, without major procedural compli-
cations (e.g., death, emergency coronary artery 
bypass grafting, or stroke) during the index pro-
cedure. Drug-eluting stents were used in all 
patients, with stent type and length selected at 
the discretion of the operator. Stent length was 
recorded as the total length of implanted stents 
in the culprit vessel.

Outcome measures

The primary outcome was the occurrence of 
new-onset HF events, defined as composite of 
HF hospitalization or initiation of outpatient 

Figure 2. Representative echocardiographic images.
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loop diuretics for HF symptoms during the fol-
low-up period. HF hospitalization was defined 
as an unplanned overnight hospital stay with a 
primary discharge diagnosis of HF, supported 
by clinical signs and symptoms (including dys-
pnea, orthopnea, peripheral edema, or pulmo-
nary congestion on chest radiography) and 
objective evidence of elevated cardiac filling 
pressures. The initiation of outpatient loop 
diuretics for HF symptoms was defined as new 
prescription of furosemide, bumetanide, or 
torsemide for the treatment of HF-related 
symptoms in the absence of HF hospitalization, 
as documented in outpatient medical records.

Secondary outcomes included all-cause mor-
tality, cardiovascular mortality, recurrent MI, 
and MACE. Cardiovascular mortality was de- 
fined as death due to AMI, HF, stroke, sudden 
cardiac death, or any death for which a cardio-
vascular cause could not be excluded. Re- 
current MI was defined according to the Fourth 
Universal Definition of MI Infarction criteria 
[14], requiring a dynamic change in cardiac tro-
ponin levels (up or down), with at least one 
value exceeding the 99th percentile upper ref-
erence limit (URL), plus one of the following: 
symptoms of myocardial ischemic, new ECG 
ischemic changes, or imaging evidence of new 
myocardium loss. MACE was defined as a com-
posite of cardiovascular mortality, recurrent MI, 
or stroke.

Safety outcomes included acute kidney injury 
(AKI), urinary tract infection (UTI), severe hypo-
glycemia, and any adverse event leading to 
drug discontinuation. AKI was defined as an 
increase in serum creatinine of ≥ 0.3 mg/dL 
within 48 hours or an increase to ≥ 1.5-fold 
baseline value within the preceding 7 days. UTI 
was defined as the presence of urinary symp-
toms accompanied by a positive urine culture 
or, in the absence of microbiological confirma-
tion, the initiation of antibiotics for suspected 
UTI. Severe hypoglycemia was defined as an 
event requiring assistance from another per-
son to administer carbohydrates, glucagon, or 
other resuscitative interventions, and also 
included any documented blood glucose level < 
54 mg/dL, regardless of symptoms. 

Patients were followed from the date of index 
PCI until the occurrence of an outcome event, 
death, or the end of the study period (Dec. 31, 

2025). Follow-up data were collected through 
electronic medical charts, outpatient clinic vis-
its, and telephone interviews conducted by 
trained research personnel. For subjects who 
did not attend routine follow-up visits, struc-
tured telephone interviews using a standard-
ized questionnaire were performed to ascertain 
vital status, HF events, hospitalizations, medi-
cation adherence, and adverse events. All in- 
cluded patients completed at least 18 months 
of follow-up. The median follow-up duration was 
24 months (IQR: 18-28). Patients lost to follow-
up were excluded from the analysis.

Statistical analysis

SPSS 29.0 was used for statistical analyses. 
Continuous variables were expressed as mean 
± standard deviation (SD) and were compared 
between groups using the independent-sam-
ples t-test. Categorical variables were express- 
ed as frequencies and percentages and were 
compared using the chi-square test or Fisher’s 
exact test, as appropriate. A two-sided P < 0.05 
was considered significant.

To reduce potential selection bias related to 
treatment allocation, 1:1 nearest-neighbor pro-
pensity score matching was performed. The 
caliper width was set at 0.2 standard deviation 
of the propensity score. Variables included in 
the propensity score model included baseline 
demographics, clinical characteristics, fasting 
glucose levels, and LVEF. These variables were 
selected based on their clinical relevance and 
their associations with SGLT2 inhibitor pre-
scription and cardiovascular outcome. After 
matching, the balance of baseline covariates 
was checked using standardized mean differ-
ences (SMDs), with an SMD < 0.1 considered 
indicative of adequate balance. The final cohort 
comprised 230 patients (115 pairs).

Multivariable Cox proportional hazards regres-
sion analysis was performed to identify inde-
pendent factors associated with new-onset HF 
events. Variables entered into the Cox model 
included SGLT2 inhibitor use, age, T2DM, 
NT-proBNP level, and E/e’ ratio. These covari-
ates were selected based on their clinical rele-
vance and statistical significance in univariable 
analysis. The proportional hazards assumption 
was assessed using Schoenfeld residuals and 
was satisfied for all covariates (P > 0.05). 
Hazard ratios (HRs) and corresponding 95% 
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confidence intervals (CIs) were calculated for 
each covariate.

Results

Demographic and clinical characteristics 
before PSM

Before PSM, patients in the SGLT2 inhibitor 
group (n=116) had a significantly higher BMI 
(28.97 ± 3.39 vs. 27.39 ± 3.46, P < 0.001),  
a higher prevalence of T2DM (73.28% vs. 
44.78%, P < 0.001), higher fasting glucose lev-
els (129.70 ± 33.95 vs. 117.28 ± 29.60 mg/dL, 
P < 0.001), and slightly lower LVEF (54.10 ± 
3.64% vs. 55.31 ± 3.93%, P=0.006) compared 
to the non-SGLT2 inhibitor group (Table 1). No 
significant differences were observed in other 
demographic or clinical characteristics between 
the two groups (all P > 0.05).

Demographic and clinical characteristics after 
PSM

After PSM, baseline demographic and clinical 
characteristics were well balanced between 
the two groups (both n=115), and no significant 
differences were observed in any baseline vari-
ables (all P > 0.05; Table 2).

Laboratory values

After PSM, no significant differences were ob- 
served between the two groups in laboratory 
values, including fasting glucose, eGFR, lipid 
profiles, NT-proBNP, and peak hs-cTnI levels (all 
P > 0.05, Table 3).

Echocardiographic data

Echocardiographic parameters, including LVEF, 
LVEDD, LVESD, E/A ratio, E/e’ ratio, and LAVI, 
showed no significant differences between the 
two groups (all P > 0.05; Figure 3).

Angiographic and procedural characteristics

Angiographic and procedural characteristics, 
including the presence of multi-vessel disease, 
culprit vessel (LAD), use of drug-eluting stents, 
and total stent length, were comparable be- 
tween the two groups (P > 0.05, Table 4).

Clinical outcomes

The primary outcome of new-onset HF events 
occurred in 7 patients (6.09%) in the SGLT2 
inhibitor group and 18 patients (15.65%) in 
non-SGLT2 inhibitor group, representing a sig-

Table 1. Comparison of baseline characteristics between the two groups before propensity score 
matching

Variable SGLT2 Inhibitor  
Group (n=116)

Non-SGLT2 Inhibitor 
Group (n=230) t/χ2 P

Demographic and Clinical Characteristics
    Age (years) 58.94 ± 10.58 60.81 ± 11.67 1.453 0.147
    Body mass index (kg/m2) 28.97 ± 3.39 27.39 ± 3.46 4.030 < 0.001
    Male sex, n (%) 90 (77.59%) 174 (75.65%) 0.160 0.690
    Current Smoker, n (%) 45 (38.79%) 90 (39.13%) 0.004 0.952
    Type 2 Diabetes Mellitus, n (%) 85 (73.28%) 103 (44.78%) 25.231 < 0.001
    Hypertension, n (%) 80 (68.97%) 134 (58.26%) 3.745 0.053
    Dyslipidemia, n (%) 72 (62.07%) 133 (57.83%) 0.575 0.448
    Prior Stroke/TIA, n (%) 9 (7.76%)/107 (92.24%) 19 (8.26%)/211 (91.74%) 0.026 0.872
Systolic BP at Admission (mmHg) 128.7 ± 16.92 130.48 ± 18.15 0.882 0.378
Diastolic BP at Admission (mmHg) 77.25 ± 10.48 78.03 ± 11.36 0.620 0.536
Heart Rate at Admission (bpm) 78.92 ± 13.05 77.48 ± 13.58 0.943 0.346
STEMI, n (%) 73 (62.93%) 138 (60%) 0.278 0.598
Killip Class ≥ II, n (%) 29 (25%) 48 (20.87%) 0.760 0.383
Laboratory Parameters
    Fasting Glucose (mg/dL) 129.70 ± 33.95 117.28 ± 29.60 3.503 < 0.001
Echocardiographic Parameters
    LVEF (%) 54.10 ± 3.64 55.31 ± 3.93 2.766 0.006
Notes: BMI, body mass index; BP, blood pressure; LVEF, left ventricular ejection fraction; STEMI, ST-segment elevation myocardial 
infarction; TIA, transient ischemic attack.



SGLT2 inhibitors reduce new-onset HF after MI and coronary intervention

7018	 Am J Transl Res 2026;18(8):7012-7024

nificant reduction associated with SGLT2 inhibi-
tor use (P=0.020, Table 5). Among the second-
ary outcomes, the incidences of all-cause 
mortality (3.48% vs. 10.43%, P=0.038), cardio-
vascular mortality (1.74% vs. 9.57%, P=0.010), 
and composite outcome of MACE (7.83% vs. 
18.26%, P=0.019) were significantly reduced 
in the SGLT2 inhibitor group. No significant dif-
ference was observed in recurrent MI between 
the two groups (3.48% vs. 5.22%, P=0.518).

Safety outcomes showed no significant differ-
ences between the two groups, including the 
incidence of AKI (0.87% vs. 5.22%; P=0.125), 
urinary tract infection (4.35% vs. 2.61%; 
P=0.719), and severe hypoglycemia (0.87%  
vs. 0.87%; P=1.000) (Table 6). Two patients 

(1.74%) in the SGLT2 inhibitor group experi-
enced adverse events leading to drug dis- 
continuation.

Univariable and multivariable Cox regression 
analysis

Univariable Cox regression analyses were ini-
tially performed to identify predictors associat-
ed with new-onset HF events. SGLT2 inhibitor 
use, older age, T2DM, higher NT-proBNP levels, 
and increased E/e’ ratio were significantly 
associated with the occurrence of new-onset 
HF (Table 7).

Multivariable Cox regression analysis demon-
strated that SGLT2 inhibitor use remained inde-

Table 2. Comparison of baseline characteristics between the two groups after propensity score 
matching

Variable SGLT2 Inhibitor  
Group (n=115)

Non-SGLT2 Inhibitor  
Group (n=115) t/χ2 P

Age (years) 58.92 ± 10.56 59.34 ± 11.02 0.298 0.766
Body mass index (kg/m2) 28.96 ± 3.38 28.67 ± 3.45 0.649 0.517
Male sex, n (%) 89 (77.39%) 87 (75.65%) 0.097 0.756
Current Smoker, n (%) 45 (39.13%) 42 (36.52%) 0.166 0.683
Type 2 Diabetes Mellitus, n (%) 84 (73.04%) 81 (70.43%) 0.193 0.660
Hypertension, n (%) 79 (68.7%) 75 (65.22%) 0.314 0.575
Dyslipidemia, n (%) 71 (61.74%) 68 (59.13%) 0.164 0.686
Prior Stroke/TIA, n (%) 9 (7.83%)/106 (92.17%) 8 (6.96%)/107 (93.04%) 0.064 0.801
Systolic BP at Admission (mmHg) 128.67 ± 16.89 129.23 ± 17.45 0.249 0.804
Diastolic BP at Admission (mmHg) 77.23 ± 10.45 77.56 ± 10.89 0.232 0.817
Heart Rate at Admission (bpm) 78.89 ± 13.01 78.12 ± 12.89 0.449 0.654
STEMI, n (%) 72 (62.61%) 70 (60.87%) 0.074 0.786
Killip Class ≥ II, n (%) 29 (25.22%) 27 (23.48%) 0.094 0.759
Notes: BMI, body mass index; BP, blood pressure; STEMI, ST-segment elevation myocardial infarction; TIA, transient ischemic 
attack.

Table 3. Comparison of laboratory values between the two groups

Variable SGLT2 Inhibitor  
Group (n=115)

Non-SGLT2 Inhibitor  
Group (n=115) t P

Fasting Glucose (mg/dL) 129.67 ± 33.89 127.34 ± 31.45 0.539 0.590
eGFR (mL/min/1.73 m2) 81.67 ± 18.89 82.34 ± 19.23 0.267 0.790
Total Cholesterol (mg/dL) 179.56 ± 36.45 181.23 ± 37.89 0.341 0.733
LDL-C (mg/dL) 103.78 ± 29.34 105.12 ± 30.23 0.339 0.735
HDL-C (mg/dL) 42.89 ± 10.56 43.12 ± 10.89 0.160 0.873
Triglycerides (mg/dL) 158.89 ± 47.23 155.34 ± 45.68 0.581 0.562
NT-proBNP (pg/mL) 465.23 ± 218.45 448.56 ± 209.34 0.591 0.555
Peak hs-cTnI (ng/L) 1898.34 ± 898.45 1912.45 ± 902.34 0.119 0.906
Notes: eGFR, estimated glomerular filtration rate; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cho-
lesterol; NT-proBNP, N-terminal pro-B-type natriuretic peptide; hs-cTnI, high-sensitivity cardiac troponin I.
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pendently associated with a reduced risk of 
new-onset HF events (adjusted HR=0.583, 
95% CI: 0.371-0.916, P=0.017). Other indepen-
dent predictors included older age (HR=1.046, 
95% CI: 1.024-1.079, P=0.002), T2DM (HR= 
1.483, 95% CI: 1.137-1.940, P=0.005), higher 
NT-proBNP levels (HR=1.133, 95% CI: 1.065-
1.212, P < 0.001), and increased E/e’ ratio 
(HR=1.096, 95% CI: 1.038-1.165, P=0.004).

Discussion

SGLT2 inhibitors represent an emerging class 
of pharmacologic agents that have demonstrat-
ed beneficial effects in cardiovascular diseas-
es, particularly HF. The findings in this study 

may improve myocardial energy metabolism by 
promoting a shift in substrate utilization from 
glucose toward ketone bodies and fatty acids, 
thereby providing a more efficient energy 
source for the myocardium [17-19].

The observed reduction in all-cause mortality 
and cardiovascular mortality in the SGLT2 
inhibitor group further support the potential 
cardiovascular benefits of these agents. The 
mechanisms underlying these effects likely 
involve multiple pathways. For instance, SGLT2 
inhibitors have been shown to reduce blood 
pressure, thereby decreasing cardiac workload 
and potentially lowering the risk of adverse car-
diovascular events [20, 21]. These drugs may 

Figure 3. Comparison of echocardiographic parameters between the two 
groups. A. LVEF; B. LVEDD; C. LVESD; D. E/A Ratio; E. E/e’ Ratio; F. LAVI. 
Notes: LVEF, left ventricular ejection fraction; LVEDD, left ventricular end-
diastolic diameter; LVESD, left ventricular end-systolic diameter; LAVI, left 
atrial volume index. Ns: no significant difference.

suggest that SGLT2 inhibitor 
use may be associated with a 
lower incidence of HF events 
and improved clinical out-
comes in patients with AMI 
who underwent PCI and had 
preserved LVEF.

One of the key findings of this 
study was the significantly 
lower incidence of new-onset 
HF events among patients 
treated with SGLT2 inhibitors 
compared to those who did not 
receiving these medications. 
This finding underscores a role 
of SGLT2 inhibitors in reducing 
HF risk among post-AMI pa- 
tients with preserved LVEF. 
Several mechanisms could 
explain these potential bene-
fits. SGLT2 inhibitors promote 
urinary glucose excretion, lead- 
ing to osmotic diuresis and 
natriuresis, which can reduce 
preload and afterload, thereby 
alleviating cardiac workload 
[11, 16]. These drugs also im- 
prove glycemic control with a 
low risk of hypoglycemia, which 
may be particularly beneficial 
in patients with T2DM, a com-
mon comorbidity among AMI 
patients. Improved glycemic 
control may attenuate oxida-
tive stress and inflammation, 
both of which are implicated  
in the pathogenesis of HF. 
Additionally, SGLT2 inhibitors 
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exert direct cardioprotective effects by attenu-
ating myocardial fibrosis and hypertrophy and 
promoting endothelial function. Collectively, 
these effects may contribute to favorable car-
diac remodeling and reduced mortality risk. 
The lower incidence of MACEs also support the 
notion that SGLT2 inhibitors provide cardiovas-
cular benefits beyond their primary metabolic 
effects [22-24].

Safety outcomes were comparable between 
the two groups, indicating that SGLT2 inhibitors 
are generally well tolerated in this patient popu-
lation. Although no significant differences were 
observed in AKI, UTI, or severe hypoglycemia, 
continued monitoring for these potential side 
effects remains important in clinical practice. 
The low incidence of adverse events leading  
to drug discontinuation suggests that SGLT2 

inhibitors may be feasible for integration into 
post-AMI management strategies, including 
among patients with preserved LVEF [25-27].

Our study identified SGLT2 inhibitor use as a 
significant protective factor in reducing new-
onset HF events among patients with AMI who 
underwent PCI and had preserved LVEF. This 
finding suggests a role of SGLT2 inhibitors in 
mitigating HF risk in this specific patient popu-
lation. Importantly, SGLT2 inhibitor use was 
associated with a reduced risk of new-onset HF 
events even after adjusting for other potential 
confounders such as age, comorbidities, and 
baseline cardiac function markers.

In addition to SGLT2 inhibitor use, several other 
factors were identified as independent predic-
tors of new-onset HF events. Older age, T2DM, 

Table 4. Comparison of angiographic and procedural characteristics between the two groups
Variable SGLT2 Inhibitor Group (n=115) Non-SGLT2 Inhibitor Group (n=115) t/χ2 P
Multi-vessel Disease, n (%) 63 (54.78%) 60 (52.17%) 0.157 0.692
Culprit Vessel - LAD, n (%) 53 (46.09%) 50 (43.48%) 0.158 0.691
Drug-Eluting Stent, n (%) 111 (96.52%) 109 (94.78%) 0.418 0.518
Stent Length (mm) 28.89 ± 12.98 28.34 ± 12.67 0.329 0.742
Notes: LAD, left anterior descending artery; DES, drug-eluting stent.

Table 5. Comparison of primary and secondary outcomes between the two groups

Variable SGLT2 Inhibitor 
Group (n=115)

Non-SGLT2 Inhibitor 
Group (n=115) χ2 P

Primary Outcome
    New-Onset HF Events, n (%) 7 (6.09%) 18 (15.65%) 5.430 0.020
    HF Hospitalization 6 (5.22%) 15 (13.04%)
    Outpatient Diuretics Initiation 1 (0.87%) 3 (2.61%)
Secondary Outcomes
    All-Cause Mortality, n (%) 4 (3.48%) 12 (10.43%) 4.299 0.038
    Cardiovascular Mortality, n (%) 2 (1.74%) 11 (9.57%) 6.604 0.010
    Recurrent Myocardial Infarction, n (%) 4 (3.48%) 6 (5.22%) 0.418 0.518
    MACE (Composite), n (%) 9 (7.83%) 21 (18.26%) 5.520 0.019
Notes: HF, heart failure; MACE, major adverse cardiovascular events.

Table 6. Comparison of safety outcomes between the two groups

Variable SGLT2 Inhibitor 
Group (n=115)

Non-SGLT2 Inhibitor 
Group (n=115) χ2 P

Acute Kidney Injury, n (%) 1 (0.87%) 6 (5.22%) 2.357 0.125
Urinary Tract Infection, n (%) 5 (4.35%) 3 (2.61%) 0.13 0.719
Severe Hypoglycemia, n (%) 1 (0.87%) 1 (0.87%) 0 1
Any Adverse Event Leading to Drug Discontinuation, n (%) 2 (1.74%) - - -
Notes: AKI, acute kidney injury; UTI, urinary tract infection.
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elevated NT-proBNP levels, and elevated E/e’ 
ratio were independently associated with an 
increased risk of HF events. These findings 
emphasize the importance of comprehensive 
risk stratification in post-AMI patients. Older 
patients and those with T2DM may represent 
subgroups with increased susceptibility to HF 
development, emphasizing the value of target-
ed therapeutic strategies such as SGLT2 inhibi-
tors. Elevated NT-proBNP and E/e’ ratio reflect 
increased cardiac stress and impaired diastolic 
function, respectively, their utility in identifying 
patients at higher risk for HF progression and 
guiding early intervention [28-30].

Aldafas et al. [31] conducted a systematic 
review and meta-analysis evaluating the effica-
cy and safety of SGLT2 inhibitors in older or frail 
individuals with T2DM and HF. Their findings 
demonstrated that SGLT2 inhibitors were asso-
ciated with a significant reduction in all-cause 
mortality and hospitalization for heart failure 
(HHF), consistent with our findings. However, 
their analysis did not demonstrate significant 
reductions in macrovascular events when indi-
vidual cardiovascular outcomes were assessed 
separately, whereas our study observed a sig-
nificant reduction in the composite MACE end-
point (cardiovascular death, recurrent myocar-
dial infarction, or stroke). This suggests that 
while SGLT2 inhibitors are effective in reducing 
HF and mortality, their benefits may be more 

pronounced for specific cardiovascular out-
comes rather than broader endpoints.

Despite these promising findings, several limi-
tations should be acknowledged. First, the ret-
rospective design of this study inevitably intro-
duced potential biases, including selection bias 
and residual confounding, which may have lim-
ited the generalizability of the findings to other 
populations. Although the median follow-up of 
24 months allowed detection of significant dif-
ferences in new-onset HF events, longer-term 
follow-up is needed to evaluate the durability of 
these associations. Future prospective studies 
with larger sample sizes and extended follow-
up periods are warranted to validate our find-
ings and further clarify the long-term effects of 
SGLT2 inhibitor therapy. Second, due to the ret-
rospective nature of the study, serial measure-
ments of biomarkers (e.g., NT-proBNP, hs-cTnI) 
and echocardiographic parameters at pre-
specified follow-up time points were not avail-
able. In routine clinical practice, these assess-
ments are generally performed based on 
clinical indications rather than standardized 
intervals, limiting our ability to evaluate dynam-
ic changes in cardiac function and biomarkers 
over time. Future prospective studies with 
scheduled serial assessments are warranted. 
Finally, further research is required to deter-
mine which patient subgroups may derive the 
greatest benefit from SGLT2 inhibitor therapy 

Table 7. Univariable and multivariable cox regression analysis of risk factors for new-onset HF events 

Variable
Univariable Analysis Multivariable Analysis

HR 95% CI P Adjusted HR 95% CI P
SGLT2 Inhibitor Use 0.542 0.342-0.859 0.009 0.583 0.371-0.916 0.017
Age (per 1-year increase) 1.052 1.028-1.077 < 0.001 1.046 1.024-1.079 0.002
Male Sex 0.872 0.456-1.668 0.681 / / /
Body Mass Index (per 1 kg/m2 increase) 1.042 0.956-1.136 0.345 / / /
Type 2 Diabetes Mellitus 1.612 1.201-2.163 0.002 1.483 1.137-1.94 0.005
Hypertension 1.242 0.658-2.346 0.506 / / /
Dyslipidemia 1.088 0.580-2.040 0.792 / / /
Killip Class ≥ II 1.876 0.948-3.714 0.070 / / /
eGFR (per 10 mL/min/1.73 m2 decrease) 1.115 0.981-1.267 0.096 / / /
NT-proBNP (per 100 pg/mL increase) 1.156 1.087-1.229 < 0.001 1.133 1.065-1.212 < 0.001
LVEF (per 1% decrease) 1.078 0.975-1.193 0.148 / / /
E/e’ Ratio (per 1-unit increase) 1.112 1.052-1.176 < 0.001 1.096 1.038-1.165 0.004
Multi-vessel Disease 1.412 0.754-2.645 0.281 / / /
Notes: HR, hazard ratio; CI, confidence interval; eGFR, estimated glomerular filtration rate; LVEF, left ventricular ejection fraction; 
NT-proBNP, N-terminal pro-B-type natriuretic peptide. Variables with P < 0.10 in univariable analysis and other clinically relevant 
factors were entered into the multivariable model. A backward stepwise elimination approach (retention criterion P < 0.05) was 
used to construct the final model. Only variables retained in the final model are shown in the multivariable columns.
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and to develop individualized treatment strate-
gies. The integration of personalized risk strati-
fication approaches and emerging monitoring 
technologies may facilitate more precise appli-
cation of SGLT2 inhibitors in HF prevention 
after AMI.

Conclusion

This study suggested that SGLT2 inhibitor use 
may be associated with a lower incidence of 
new-onset HF events in patients with AMI who 
underwent PCI and had preserved LVEF. SGLT2 
inhibitor use was identified as an independent 
protective factor against heart failure, along-
side other predictors such as older age, T2DM, 
elevated NT-proBNP levels, and increased E/e’ 
ratio. In addition, SGLT2 inhibitor use was asso-
ciated with lower rates of all-cause mortality 
and cardiovascular mortality. The safety profile 
of SGLT2 inhibitors appears favorable in this 
patient population, supporting their value as an 
adjunctive therapeutic option in routine post-
AMI care. However, further prospective ran-
domized studies are needed to confirm these 
findings.

Disclosure of conflict of interest

None.

Address correspondence to: Dan Li, Department of 
Cardiology I, Fourth People’s Hospital of Langfang, 
No. 262 Jinkang East Road, Bazhou, Langfang 
065700, Hebei, China. E-mail: lidan_lf4@163.com

References

[1]	 Udell JA, Petrie MC, Jones WS, Anker SD, Har-
rington J, Mattheus M, Seide S, Amir O, Bahit 
MC, Bauersachs J, Bayes-Genis A, Chen Y, Cho-
pra VK, Figtree G, Ge J, Goodman SG, Gotcheva 
N, Goto S, Gasior T, Jamal W, Januzzi JL, Jeong 
MH, Lopatin Y, Lopes RD, Merkely B, Martinez-
Traba M, Parikh PB, Parkhomenko A, Poni-
kowski P, Rossello X, Schou M, Simic D, Steg 
PG, Szachniewicz J, van der Meer P, Vinereanu 
D, Zieroth S, Brueckmann M, Sumin M, Bhatt 
DL, Hernandez AF and Butler J. Left ventricular 
function, congestion, and effect of empa-
gliflozin on heart failure risk after myocardial 
infarction. J Am Coll Cardiol 2024; 83: 2233-
2246.

[2]	 Yndigegn T, Lindahl B, Mars K, Alfredsson J, 
Benatar J, Brandin L, Erlinge D, Hallen O, Held 
C, Hjalmarsson P, Johansson P, Karlström P, 
Kellerth T, Marandi T, Ravn-Fischer A, Sund-

ström J, Östlund O, Hofmann R and Jernberg T; 
REDUCE-AMI Investigators. Beta-blockers after 
myocardial infarction and preserved ejection 
fraction. N Engl J Med 2024; 390: 1372-1381.

[3]	 Luo D, Wu H, Zhou W, Zhang J, Jin X, Xu C, 
Huang B, Yang J, Jiang H and Chen J. Angio-
based coronary functional assessment pre-
dicts 30-day new-onset heart failure after 
acute myocardial infarction. ESC Heart Fail 
2023; 10: 2914-2926.

[4]	 Hernandez AF, Udell JA, Jones WS, Anker SD, 
Petrie MC, Harrington J, Mattheus M, Seide S, 
Zwiener I, Amir O, Bahit MC, Bauersachs J, 
Bayes-Genis A, Chen Y, Chopra VK, A Figtree G, 
Ge J, G Goodman S, Gotcheva N, Goto S, Gasi-
or T, Jamal W, Januzzi JL, Jeong MH, Lopatin Y, 
Lopes RD, Merkely B, Parikh PB, Parkhomenko 
A, Ponikowski P, Rossello X, Schou M, Simic D, 
Steg PG, Szachniewicz J, van der Meer P, Vine-
reanu D, Zieroth S, Brueckmann M, Sumin M, 
Bhatt DL and Butler J. Effect of empagliflozin 
on heart failure outcomes after acute myocar-
dial infarction: insights from the EMPACT-MI 
trial. Circulation 2024; 149: 1627-1638.

[5]	 Johner N, Branca M, Carballo D, Baggio S, Nan-
chen D, Tessitore E, Räber L, Lüscher TF, Mat-
ter CM, Windecker S, Rodondi N, Mach F and 
Gencer B. Safety of beta-blocker discontinua-
tion after acute coronary syndromes with pre-
served or mildly reduced left ventricular ejec-
tion fraction: a target trial emulation from a 
real-world cohort. Eur J Prev Cardiol 2025; 32: 
622-632.

[6]	 Chi KY, Lee PL, Chowdhury I, Akman Z, Man-
galesh S, Song J, Satish V, Babapour G, Kang 
YN, Schwartz R, Chang Y, Borkowski P, Nanna 
M, Damluji AA and Nanna MG. Beta-blockers 
for secondary prevention following myocardial 
infarction in patients without reduced ejection 
fraction or heart failure: an updated meta-
analysis. Eur J Prev Cardiol 2025; 32: 633-
646.

[7]	 Wu X, Wu M, Huang H, Liu Z, Huang H and 
Wang L. A predictive model for heart failure 
with preserved ejection fraction following 
acute myocardial infarction: the HFpEF-AMI 
score. BMC Cardiovasc Disord 2025; 25: 535.

[8]	 Rossello X, Dominguez-Rodriguez A, Latini R, 
Sánchez PL, Raposeiras-Roubín S, Anguita M, 
Barrabés JA, Grigis G, Owen R, Pocock S, Gó-
mez-Talavera S, García-Lunar I, Escalera N, 
Pérez-García CN, Di Fusco SA, Pizarro G, López 
Benito M, Pongetti G, Rincón-Díaz LM, Buera I, 
Rozado J, García MJ, Prada-Delgado O, Cosmi 
D, Fuster V and Ibanez B. Beta-blockers after 
myocardial infarction: effects according to sex 
in the REBOOT trial. Eur Heart J 2026; 47: 701-
715.

[9]	 A Alnemer K. Exploring the impact of beta-
blockers post-acute myocardial infarction in 

mailto:lidan_lf4@163.com


SGLT2 inhibitors reduce new-onset HF after MI and coronary intervention

7023	 Am J Transl Res 2026;18(8):7012-7024

patients with preserved ejection fraction: a 
meta-analysis. J Clin Med 2025; 14: 3969.

[10]	 Patel SM, Kang YM, Im K, Neuen BL, Anker SD, 
Bhatt DL, Butler J, Cherney DZI, Claggett BL, 
Fletcher RA, Herrington WG, Inzucchi SE, Jar-
dine MJ, Mahaffey KW, McGuire DK, McMurray 
JJV, Neal B, Packer M, Perkovic V, Solomon SD, 
Staplin N, Vaduganathan M, Wanner C, Wheel-
er DC, Zannad F, Zhao Y, Heerspink HJL, Saba-
tine MS and Wiviott SD. Sodium-glucose co-
transporter-2 inhibitors and major adverse 
cardiovascular outcomes: a SMART-C collab-
orative meta-analysis. Circulation 2024; 149: 
1789-1801.

[11]	 Ahmed M, Jain H, Javaid H, Ahsan A, Szilagyi S, 
Ahmad A and Ahmed R. Efficacy of sodium-
glucose cotransporter-2 inhibitors in patients 
with acute myocardial infarction: a meta-analy-
sis of randomised controlled trials. Endocrinol 
Diabetes Metab 2024; 7: e514.

[12]	 Yen FS, Hwu CM, Liu JS, Wu YL, Chong K and 
Hsu CC. Sodium-glucose cotransporter-2 in-
hibitors and the risk for dialysis and cardiovas-
cular disease in patients with stage 5 chronic 
kidney disease. Ann Intern Med 2024; 177: 
693-700.

[13]	 Profili NI, Castelli R, Manetti R, Sircana MC, 
Pagni M, Sechi GL, Gidaro A, Cossu C, Bella F 
and Delitala AP. Sodium-glucose cotransport-
er-2 inhibitors after acute myocardial infarc-
tion. Biomedicines 2025; 13: 720.

[14]	 Thygesen K, Alpert JS, Jaffe AS, Chaitman  
BR, Bax JJ, Morrow DA and White HD; Execu-
tive Group on behalf of the Joint European So-
ciety of Cardiology (ESC)/American College of 
Cardiology (ACC)/American Heart Association 
(AHA)/World Heart Federation (WHF) Task 
Force for the Universal Definition of Myocardial 
Infarction. Fourth universal definition of myo-
cardial infarction (2018). J Am Coll Cardiol 
2018; 72: 2231-2264.

[15]	 Benedikt M, Kolesnik E, Sourij H and von Le-
winski D. SGLT2 inhibition in acute myocardial 
infarction-a comprehensive review. Rev Cardio-
vasc Med 2023; 24: 32.

[16]	 Aziri B, Begic E, Stanetic B, Mladenovic Z and 
Kovacevic-Preradovic T. Sodium-glucose co-
transporter-2 inhibitors: a swinging pendulum 
in the treatment of acute myocardial infarc-
tion. Minerva Cardiol Angiol 2024; 72: 237-
250.

[17]	 Armillotta M, Angeli F, Paolisso P, Belmonte M, 
Raschi E, Di Dalmazi G, Amicone S, Canton L, 
Fedele D, Suma N, Foà A, Bergamaschi L and 
Pizzi C. Cardiovascular therapeutic targets of 
sodium-glucose co-transporter 2 (SGLT2) in-
hibitors beyond heart failure. Pharmacol Ther 
2025; 270: 108861.

[18]	 Xiong B, He L, Zhang A and Ling Z. Effect of 
sodium glucose cotransporter 2 inhibitors on 

all cause death and rehospitalization for heart 
failure in patients with acute myocardial infarc-
tion. Sci Rep 2024; 14: 30148.

[19]	 Kurek K, Pruc M, Sajnaga E, Grochowski C, Siu-
dak Z, Kubica J, Uminska J, Momot K, Krauz K, 
Mamcarz A and Szarpak L. Early use of sodi-
um-glucose cotransporter 2 inhibitors after 
acute myocardial infarction: a systematic re-
view and meta-analysis of randomized con-
trolled trials. Pol Arch Intern Med 2025; 135: 
17122.

[20]	 Nakano K, Kanenawa K, Isotani A, Morinaga T, 
Yamamoto K, Miyawaki N, Ko E, Nakamura M, 
Tanaka Y, Ishizu K, Morofuji T, Hayashi M, Fu-
kunaga M, Hyodo M, Shirai S and Ando K. The 
efficacy and safety of sodium-glucose cotrans-
porter 2 inhibitors in patients aged over 80 
years with heart failure. ESC Heart Fail 2025; 
12: 2087-2097.

[21]	 Jhund PS. Improving heart failure outcomes 
with sodium-glucose cotransporter 2 inhibitors 
in different patient groups. Diabetes Obes 
Metab 2023; 25 Suppl 3: 26-32.

[22]	 Severino P, D’Amato A, Prosperi S, Costi B, An-
gotti D, Birtolo LI, Chimenti C, Lavalle C, Maes-
trini V, Mancone M and Fedele F. Sodium-glu-
cose cotransporter 2 inhibitors and heart 
failure: the best timing for the right patient. 
Heart Fail Rev 2023; 28: 709-721.

[23]	 Sandhu AT and Zheng J. Sodium-glucose co-
transporter inhibitors in heart failure: access, 
economics, and clinical promise. JACC Heart 
Fail 2024; 12: 1611-1613.

[24]	 Pandey AK, Bhatt DL, Pandey A, Marx N, 
Cosentino F, Pandey A and Verma S. Mecha-
nisms of benefits of sodium-glucose cotrans-
porter 2 inhibitors in heart failure with pre-
served ejection fraction. Eur Heart J 2023; 44: 
3640-3651.

[25]	 Khan MS, Hashmi TM, Jehangir H, Akram MF, 
Munawar I, Jagani SD, Maqsood M, Khalid A, 
Ijaz M, Saeed U, Jafar U, Ehsan M, Tuglo LS, 
Rehman WU, Sabouni MA, Braiteh N, Yarkoni A 
and Patel K. The clinical efficacy and safety of 
sodium-glucose co-transporter 2 inhibitors 
(SGLT2i) in patients with acute myocardial in-
farction: a meta-analysis of randomized con-
trolled trials. Ann Med Surg (Lond) 2025; 87: 
7196-7205.

[26]	 Coelho Meine M, Santo P, Dolovitsch de Olivei-
ra F, Lenci Marques G and Spadoni Barboza J. 
Sodium-glucose cotransporter-2 inhibitors in 
acute myocardial infarction: a systematic re-
view and meta-analysis of randomized con-
trolled trials. Heart Fail Rev 2025; 30: 219-
226.

[27]	 Asham H, Ghaffari S, Taban-Sadeghi M and 
Entezari-Maleki T. Efficacy and safety of SGLT-2 
inhibitors in acute myocardial infarction: a sys-



SGLT2 inhibitors reduce new-onset HF after MI and coronary intervention

7024	 Am J Transl Res 2026;18(8):7012-7024

tematic review and meta-analysis. J Clin Phar-
macol 2025; 65: 303-317.

[28]	 Guo W, Zhao L, Huang W, Chen J, Zhong T, Yan 
S, Hu W, Zeng F, Peng C and Yan H. Sodium-
glucose cotransporter 2 inhibitors, inflamma-
tion, and heart failure: a two-sample Mende-
lian randomization study. Cardiovasc Diabetol 
2024; 23: 118.

[29]	 Chen K, Nie Z, Shi R, Yu D, Wang Q, Shao F, Wu 
G, Wu Z, Chen T and Li C. Time to benefit  
of sodium-glucose cotransporter-2 inhibitors 
among patients with heart failure. JAMA Netw 
Open 2023; 6: e2330754.

[30]	 Biegus J, Fudim M, Salah HM, Heerspink HJL, 
Voors AA and Ponikowski P. Sodium-glucose 
cotransporter-2 inhibitors in heart failure: po-
tential decongestive mechanisms and current 
clinical studies. Eur J Heart Fail 2023; 25: 
1526-1536.

[31]	 Aldafas R, Crabtree T, Alkharaiji M, Vinogrado-
va Y and Idris I. Sodium-glucose cotransport-
er-2 inhibitors (SGLT2) in frail or older people 
with type 2 diabetes and heart failure: a sys-
tematic review and meta-analysis. Age Ageing 
2024; 53: afad254.


