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ABSTRACT

Despite advances in medical therapy
burden of heart failure after acute my:
effects of sodium-glucose cotransporter
MI and LV dysfunction (ejectionffraction

X

. oSV

infproved Wccess to percutaneous coronary intervention (PCI), the
ial rction (MI) remains high. We aimed to study the beneficial
SGLT?2) inhibitors on left ventricular (LV) function in patients with
50%). We studied 72 diabetic patients (50 cases and 22 controls) who
were admitted to our Hosp i te MI and underwent primary PCI. The case group received dapaglifiozin
as part of their didbete ent. Baseline echocardiographic parameters were recorded. The two groups
were followed upor Xs n period of 5 months, with repeat echocardiography being performed at follow-up.
Patients #eCeiyi agliflozin had a decrease in LV mass from pretreatment values of 222—-190.8 g, which was
statistica gni t (p = 0.0003). Similar changes were reflected in the LV mass index, which reduced from
128.67 gfn baseline to 110.9 g/m? at follow-up (p = 0.0004). The LV ejection fraction by area length method
increased from baseline means of 41.56%—45.02%. The control group’s mean LV mass did not show statistically
significant change during follow-up. The ejection fraction measured by area length method improved from 44.1%,
at baseline to 51.1% at follow-up. In patients with acute MI and LV dysfunction, SGLT2 inhibitors have improved
LV remodeling by reducing LV mass and LV mass index with concomitant reductions in the interventricular
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septum, posterior wall, and relative wall thickness.

INTRODUCTION

Heart failure (HF) continues to be a growing concern
in global public health and remains one of the primary causes
of hospitalization. It is estimated that one in five individuals will
experience HF at some point in their lives, with the condition
currently affecting approximately 63 million people worldwide
[1]. Despite significant advancements in the management of HF,
mortality rates remain considerable—particularly in the Indian
subcontinent, where the INTER-CHF study reported a mortality
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rate of 23% [2]. Diabetes mellitus (DM) is recognized as both
an independent risk factor and a prognostic marker for HF.
Myocardial injury, both atherosclerotic and non-atherosclerotic,
often begins silently in the early stages of diabetes—frequently
preceding any clinical signs of HF. Acute myocardial infarction
(MI) represents the most frequent underlying cause of HF and is
also a strong predictor of mortality in these patients [3]. Reports
suggest that the incidence of HF among individuals hospitalized
for MI ranges between 14% and 36%, depending on the study
[4]. Standard treatment options for managing HF following MI
typically include beta-blockers, angiotensin-converting enzyme
inhibitors (ACEIs), angiotensin receptor blockers (ARBs),
aldosterone antagonists, early revascularization, and mechanical
circulatory support. More recently, angiotensin receptor
neprilysin inhibitors (ARNIs) have been evaluated in this

© 2025 Jijin Satheesh et al. This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International License

(https://creativecommons.org/licenses/by/4.0/).



002 Satheesh et al. / Journal of Applied Pharmaceutical Science 2025: Article in Press

setting, as demonstrated by the PARADISE-MI trial. However,
ARNIs did not show superiority over ramipril in reducing key
outcomes such as cardiovascular (CV) death, first hospitalization
for HF, or outpatient HF [5]. Sodium-glucose cotransporter
2 (SGLT2) inhibitors, initially approved for the treatment
of type 2 DM (T2DM), have recently been studied in large-
scale, placebo-controlled trials assessing their CV safety and
effectiveness in patients with T2DM [6-8]. These agents have
consistently demonstrated a beneficial impact by reducing HF
risk and prolonging hospitalization-free survival. Nevertheless,
the precise mechanisms driving these effects remain poorly
understood, and there is limited research evaluating the role
of SGLT2 inhibitors in cardiac remodeling following MI. The
primary objective of this study was to assess the impact of
SGLT?2 inhibitors on left ventricular (LV) function and volume
in diabetic patients following acute MI after 3—6 months of
optimized medical therapy. By examining these parameters,
the study aims to indirectly explore the potential role of SGLT2
inhibitors in promoting favorable LV remodeling in this patient
population. If beneficial, SGLT2 inhibitors could represent a
promising adjunctive therapy in diabetic patients with acute MI
and impaired LV function—an area not previously investigated.

METHODS

Participant recruitment

This research was designed as a single-center,

over a span of 24 months in the Department of Cardiol

a tertiary care hospital in southern India. The ud e

ethical clearance from the Institutional Ethics C%%; EC
l1ge ba

No. 427/2020). A total of 90 participants-we sed on
predefined eligibility criteria. The sa % as calculated
based on the comparison of two independent means using the
formula: n = [(Z,, + Zﬁ)2(52]/d2. Assuming a two-sided alpha
level of 0.05 (Z,, = 1.96), a power of 80% (Zﬂ =0.84), an SD
of 10 (based on data from the study by Soga et al. [9]), and
a minimum detectable difference of seven units in LV mass
index (LVMI), the required sample size was calculated to be
approximately 25 patients per group. To account for 15% of
dropouts, 30 patients were recruited in each group. The final
sample size was determined based on a 2:1 allocation ratio, with
60 patients in the case group and 30 in the control group, to
ensure adequate power for detecting differences in the primary
outcome while accounting for feasibility and expected dropout
rates.

prospective, randomized case—control study and was conduc)%
t

Inclusion criteria consisted of patients with extensive
MI and an LV ejection fraction (LVEF) of less than 50%, along
with either preexisting or newly diagnosed T2DM, as defined
by the American Diabetes Association guidelines [10]. Eligible
patients were also required to have an estimated glomerular
filtration rate (¢GFR) of at least 30 ml/min/1.73 m? and to be
receiving optimal post-MI medical therapy, which included dual
antiplatelet agents (aspirin and ticagrelor), statins, beta-blockers,
ARBs or ACEIs, aldosterone antagonists, and/or diuretics,
where indicated or tolerated. Exclusion criteria encompassed
the presence of any of the following: severe infections,
significant hepatic or renal dysfunction (defined as eGFR

< 30 ml/min/1.73 m?), alcohol or substance abuse, pregnancy
or lactation, potential or planned pregnancy during the study
duration, dehydration, active urinary tract or genital infections,
known hypersensitivity to any of the study medications, a
history of diabetic ketoacidosis, diabetic coma or pre-coma,
prior or current pancreatitis, and uncontrolled tachyarrhythmias.

Procedure

Patients who fulfilled the inclusion criteria were
enrolled at the time of admission for acute MI after obtaining
informed consent. The baseline characteristics of the patients
included age, sex, body mass index (BMI) and body surface
area (BSA), comorbidities, type of MI at presentation, fasting
and random sugars, glycated hemoglobin (HbA c), duration of
diabetes and diabetes medication, and other cardiac medications
initiated as part of standard therapy. Echocardiography
parameters were recorded at the index admission for ML
Standard echocardiographic measurements were obtained in
accordance with the current guidelines of the American Society
of Echocardiography/European Association of Cardiovascular
Imaging [11,12].Click or tap here to enter text.

Echocardiographic evaluation

Kgline, the following parameters were assessed by

: ﬁ;%am
s and LVMI
» Relative wall thickness (RWT)
LVEF

» Area length ejection fraction (ALEF)
e LV end-diastolic volume (LVEDV) and indexed LV end
diastolic volume (LVEDVI)
¢ LV end-systolic volume (LVESV) and indexed LV end
systolic volume (LVESVI)
* LV end-systolic dimension and LV end-diastolic dimension
* LV interventricular septal and posterior wall thickness
 Left atrial (LA) anteroposterior (AP) dimension
* E/E’: the ratio between early mitral inflow velocity and mitral
annular early diastolic velocity
* LA volume (four-chamber and two-chamber views) and LA
volume index.

LV mass calculation
LV mass was calculated by the following formula:

LV mass (g) = 0.8{1.04[((LVEDD + IVSd + PWdJ’
_ LVEDD¥)]} +0.6

LVEDD = LV end-diastolic dimension (mm)

IVSd = interventricular septal thickness at end-
diastole (mm)

PWd = posterior wall thickness at end-diastole (mm)

1.04 = Specific gravity of the myocardium (g/cm?)

RWT =2 x PWd/LVEDD

Measurements of the IVSd, LVEDD, and PWd were
performed in accordance with the guidelines set forth by the
American Society of Echocardiography. LV mass was indexed
to BSA to obtain the LVMI. Linear internal dimensions of the
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left ventricle were obtained from the parasternal long-axis view,
with measurements taken perpendicular to the LV long axis at
the level of the mitral valve leaflet tips. Volumetric assessments
were conducted by tracing the endocardial border in both the
apical four- and two-chamber views. LVEF was derived using
M-mode measurements to estimate the end-diastolic volume
and end-systolic volume, while the apical longitudinal ejection
fraction (ALEF) was calculated using Simpson’s biplane
method (Fig. 1). Transmitral flow velocities were recorded from
the apical four-chamber window during quiet expiration, with the
pulsed Doppler sample positioned at the tips of the mitral
leaflets. Peak early (E) and late (A) diastolic velocities, along
with the E/A ratio, were measured (Fig. 2). Pulsed-wave tissue
Doppler imaging was performed in the apical four-chamber
view to obtain the e’ velocities at the lateral and septal basal
segments, from which an average e’ velocity was calculated
(Fig. 3). The mitral E/e’ ratio was subsequently derived from
these values. LA volume was assessed using frames frozen just

LVEF MOD A4C
SV MOD A4C
2 LVLs A4C 7.1cm
LVESV MOD A4C 76 ml
1 LVLd A4C 8.5cm
LVEDV MOD A4C 113 ml

Figure 1. Left ventricular ejection fraction assessment using the volumetric
method—Simpson’s method. EF = ejection fraction; LVEDV = left ventricular
end-diastolic volume; LVESV = left ventricular end-systolic volume.

MV A Vel
MV E/A Ratio

4|

Figure 2. Mitral valve Doppler flow pattern. MV A = late diastolic velocity
during atrial contraction; MV E = early diastolic velocity.

prior to mitral valve opening from both apical four- and two-
chamber views.

Following randomization, all patients received optimal
medical therapy, which included dual antiplatelet agents, statins,
beta-blockers, ACEIs, or ARBs for those intolerant to ACEIs,
as well as diuretics, aldosterone antagonists, and vasodilators
where indicated. The antiplatelet regimen consisted of 75 mg
aspirin and 180 mg ticagrelor daily; patients on anticoagulation
with non-vitamin K oral anticoagulants were instead prescribed
clopidogrel in place of ticagrelor. In addition to the standard
antidiabetic regimen, patients assigned to the intervention group
were started on 10 mg dapagliflozin. The diabetic medication for
patients in the control group was adjusted as needed. Follow-up
echocardiographic evaluation was planned for a median period
of 3—6 months post-MI; however, the follow-up duration varied
due to interruptions caused by the COVID-19 pandemic. Repeat
echocardiography was performed as part of routine clinical care
at follow-up visits.

The primary endpoints of the study included changes
in LV mass and LVMI from baseline to follow-up. Secondary
endpoints included changes in RWT, LVEF, ALEF, LVEDV
and LVEDVI, LVESV and LVESVI, LV end-systolic and end-
diastolic dimensions, interventricular septal and posterior wall
thickness, LAJVAP dimension, E/e’ ratio, LA volumes from the
four- and‘ewe-cHamber views, and LA volume index. All data
wer§analyzed using IBM SPSS Statistics for Windows, version
23.0 (IBM Corp., Armonk, NY).

Statistical analysis

The data were compiled using descriptive statistics.
Continuous data were given as means with SD, while categorical
variables were displayed as frequencies and percentages. The
independent (unpaired) f-test was used to compare means
between two unrelated groups, while the paired sample #-test
was used to compare paired groups. To evaluate relationships
between categorical data, the chi-square test was applied. The
Fisher’s exact test was employed as a backup in cases when
the predicted frequency in a 2 x 2 contingency table was less

o +
1E 0.09mis”

Figure 3. Tissue annular velocity tracing drawn at the medial mitral annulus.
A’ = late diastolic tissue annular velocity; E” = early diastolic tissue annular
velocity; S’ = systolic tissue annular velocity.
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than 5. Repeated measures of ANOVA were used for comparing
mean differences between two independent groups evaluated at
two time points. For all analyses, a p-value of less than 0.05 was
deemed statistically significant.

RESULTS

The study enrolled 90 patients who presented with
acute MI with diabetes and LV systolic dysfunction (EF less
than 50%). Sixty patients were randomized to the case group and
30 to the control group in a 2:1 manner according to the treating
physician’s discretion. Five patients in the case group were
lost to follow-up, four died before follow-up, and one patient
discontinued SGLT2 therapy due to renal failure. In the control
group, five patients were lost to follow-up, and three patients
died before follow-up. A total of 72 patients were enrolled and
completed the study protocol; 50 in the case group and 22 in the

control group. Table 1 shows the baseline characteristics of the
two groups (Fig. 4).

Demographic and clinical findings

The mean age in the control group was 64.2 + 10.9
years, significantly greater than that in the control group (58.5 +
9.8 years; p = 0.030). The number of males and females was
equally balanced in both cases [males: 34(68%), females:
16(32%)] and controls [males: 15(68.2%), females: 7(31.8%)].
The height and weight in the case group [1.7 = 0.0 m, 66.5 £+
9.1 kg] and in the control group [1.6 = 0.1 m, 66.1 + 10.4 kg]
were similar. The mean HbAlc levels, fasting blood sugar
levels, and random blood sugar levels were greater in the —9.1%
(SD =+ 2), 222.5 mg/dl (SD + 82.8), and 287.8 mg/dl (SD +
130.1) groups than in the control group [-7.7% (SD + 1.5),

Table 1. Baseline characteristics among cases and controls.

Case (NV=50) Control (N =22)

Baseline characteristics p-value

Mean =+ SD or N (%) Mean =+ SD or N (%)
Age (years) (mean) 58.5+£9.8 64.2+10.9 0.030
Sex
Female 16 (32 0%) %\ 7 (31.8%) 0.988
Male & 15 (68.2%)
Weight (kg) (mean) 66.1+10.4 0.849
Height (m) (mean) 1.6 +£0.1 0.743
BMI (wt/ht?) (kg/m2) (Mean) 6 244+3.5 24+3.5 0.703
BSA (m?) \0 1.7+0.1 24+33 0381
Duration of diabetes 9.1£6.5 94+7.1 0.848
HbAIC (%) Q 9.1+2 77+1.5 0.002
Fasting blood gluc 1) 222.5+82.8 175+ 67.4 0.021
Random blood glucose (g/dl) 287.8 £ 130.1 197+ 83 0.001
Myocardial infarction
AWMI 39 (78.0%) 14 (63.6%) 0.524
IPWMI 0 (0.0%) 1 (4.5%)
IWMI 5(10.0%) 3 (13.6%)
LWMI 1(2.0%) 0(0.0%)
NSTEMI 4 (8.0%) 3 (13.6%)
PWMI 1(2.0%) 1 (4.5%)
Hypertension 25 (50.0%) 15 (68.2%) 0.153
Dyslipidaemia 4 (8.0%) 2 (9.1%) 1.000
Thyroid disorder 1 (2%) 0 (0%) 1.000
Chronic kidney disease 1 (2.0%) 2 (9.1%) 0.219
Tobacco chewing 1(2.0%) 2 (9.1%) 0.219
Smoking 1 (2.0%) 2(9.1%) 0.219
Alcohol consumption 5(10.0%) 1(4.5%) 0.660
Cardiac medications
Beta-blockers 37 (74.0%) 17 (77.3%) 0.768
Diuretics 47 (94.0%) 14 (63.6%) 0.002
ACE inhibitors 7 (14.0%) 0 (0.0%) 0.092
ARB 4 (8.0%) 5(22.7%) 0.121

(continued)
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Baseline characteristics Case (V=30) Control (V= 22) p-value
Mean £ SD or N (%) Mean £ SD or N (%)

Antiplatelets 50 (100%) 22(100%)

Statins 50 (100%) 22(100%) 0.092

Antiarrhythmic agents 7 (14.0%) 0 (0.0%) 0.548

Anticoagulants 3(6.0%) 0(0.0%) 1.000

Nitrates 4 (8.0%) 2(9.1%)

Mean follow-up 5.8 months 5.7 months 0.877

Diabetic medication

Metformin 49 (98.0%) 18 (81.8%) 0.028

Sulfonylureas:

Glibenclamide 1 (2%) 1 (4.5%) 0.529

Gliclazide 6 (12%) 1 (4.5%)

Glimepiride 27(54%) 10 (45.5%)

Dipeptidyl peptidase-4 inhibitor:

Sitagliptin 2 (4.0%) 0(0.0%) 0.041

Teneligliptin 1 (2.0%) 4 (18.2%)

Vildagliptin 5(10.0%) 4 (18.2%)

Dapagliflozin 50 (100%) 0 (0%)

Voglibose 4 (8.0%) §13.6%) 0.668

Insulin 8(16.0%) o Q 13.6%) 1.000

AWMI = anterior wall myocardial infarction; BMI = bod
hemoglobin; IPWMI = inferoposterior wall myocardial infarction;
wall myocardial infarction; NSTEMI = non-ST elevatign myogardial infarction; PWMI = posterior wall myocardial

infarction.

A

A = body surface area; HbA1C = glycated

ass, index;
I

=iferior wall myocardial infarction; LWMI = lateral

‘ 102 Patients were screened

9 patients who did not meet
inclusion criteria were excluded

3 did not give consent

90 patients were randomized into
2:1 manner

—
v

CAD

60 patients received Dapagliflozin in
addition to GDMT for diabetes and

v

5 Patients were lost to follow-up
4 patients died

1 patient developed worsening
renal failure

post analysis

50 patients were included for pre-

|
+

30 patients received standard diabetic
medication as per requirement and
GDMT for CAD

——» | follow-up

3 patients died

5 Patients were lost to

v

post analysis

22 patients were included for pre-

Figure 4. CONSORT flow diagram of participant recruitment.
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175 mg/dl (SD + 67.4) and 197 mg/dl (SD + 83)] (p values
of 0.002, 0.021, and 0.001, respectively). Greater metformin
use was observed among the patients, whereas greater DPP-4
inhibitor use was observed among the controls. The majority
of patients in both the case and control groups suffered from
anterior wall MI (AWMI) (8% vs. 63.6%). Among the other
comorbidities, hypertension was most prevalent (case - 50%
vs. control - 68.2%), followed by dyslipidemia (case - 8% vs.
control - 9.1%), although the difference was not statistically
significant. Patients in both the case and control groups were
started on appropriate cardiac medication. The use of diuretics
was greater among patients in the treatment group than among
those in the control group (94% vs. 63.6%). Equal proportions
of patients were taking beta-blockers (74% vs. 77.3%) and
ACEIs/ARBs (22% vs. 22.7%). The median follow-up in the
case group was 5 months, and that in the control group was 5.5
months (p = 0.877) (Table 1).

Conventional echocardiographic findings

Table 2 shows the echocardiographic parameters at
baseline and follow-up. Intragroup differences from baseline to

Table 2. Comparison of echocardiographic parameters
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follow-up were also compared. The mean LVEF among cases
was 42.6% (SD £ 5.2), and it was 45.1% (SD + 6.0) among the
controls. At the same time, the ALEF was 41.6% (SD + 4.8)
among the patients and 44.1% (SD + 5.1) among the controls.
The baseline ALEF was greater in the control group (p = 0.044).
The mean LV mass at baseline between the case and control
groups (222 + 48.4 vs. 227 + 63.3 g). Similarly, the LVMI was
equal between the two groups (128 £27.6 vs. 127.8 £30.4 g/m?).
Other parameters, including LV RWT, LV septal and posterior
wall thickness, LV end-systolic dimension and LV end-diastolic
dimension, LVEDV and LVEDVI, and LVESV and LVESVI,
and E/e’, were similar between the two groups at baseline. The
LA volume and the LA volume index were higher in the control
group (p = 0.020 and 0.021, respectively). At follow-up, the LV
mass and LVMI were significantly lower in the patients (190.8
and 110.9 g/m? respectively) than in the controls (220.8 and
127.1 g/m*>respectively) (p = 0.045 and 0.05, respectively). The
LV RWT was also significantly lower in the patient group than
in the control group (p = 0.038). The LV septal and posterior
wall thickness were significantly lower among cases compared
to the control group (p = 0.009 and 0.045, respectively). The

cases versus controls.

Cases Controls (N =22) P3 P4
(N=50)
Pre Post treat- Pre treat- Post tre )4 Value p value Mean p value Mean p value
ment ment difference difference
treat-ment . .
Parameter from baseline from baseline
Mean £SD  Mean +SD ean =SD
LV mass (g) 222.0+484 190.8 220.8+74.7  0.72 0.036 -31.22 0.0003 —6.13 0.725
LV mass index (LVMI) 128.7+27.6 11 .8+£304 127.1+39.8 0.904 0.036 -17.76 0.0004 —0.70 0.945
(g/m?)
LVEF % 42.6+52 463+79 45.1+6.0 51.1£8.8 0.084 0.025 3.66 0.002 6.0 0.002
ALEF % 41.6+4.8 45.0+£72 44.1+5.1 51.1+7.5 0.044 0.002 3.46 0.002 7.0 0.0003
LVEDV (ml) 973+30.2 99.8+248 972+285 87.9+26.8 0.994 0.070 2.54 0.566 -9.36 0.082
LVEDVI (ml/m?) 56.2+169 584+144 56.1+156 50.7+14.7 0.982 0.042 2.13 0.422 —5.45 0.074
LVESV (ml) 56.9+192 56.7+21.0 527+179 464+18.6 0383 0.051 0.26 0.932 —6.31 0.093
LVESVI (ml/m?) 329+10.8 328+12.0 30.4+10.3 26.8+10.5 0.374 0.046 0.07 0.932 3.65 0.091
E/e’ 12.2+3.9 11.5+54 13.5+3.9 11.3+£42 0.195 0.719 —0.67 0.292 —2.4 0.090
LA volume: four 322+103 325+10.8 384+158 356+17.2  0.053 0.446 0.29 0.855 —2.77 0.066
chambers (ml)
LA volume: two 342+104 33.6+9.8 41.5+153 38.8+18.8  0.021 0.233 0.59 0.720 2.72 0.137
chambers (ml)
LAVI (ml/m?) 38.0+11.3 384+11.8 462+173 42.0+19.9 0.020 0.428 -0.32 0.846 3.39 0.080
LV RWT 042+0.08 038+0.18 0.4+0.07 0.43+0.06  0.546 0.038 0.97 0.307 —0.03 0.145
LA AP dimension (cm) 32+04 33+0.5 32+04 3.1+04 0.655 0.050 —0.09 0.154 —0.09 0.329
LV septum thickness (cm) 12+0.2 1.0+£0.2 1.8+2.7 1.2+0.2 0.312 0.009 —0.14 0.0001 —0.6136 0.296
LV posterior wall 1.1+£0.2 1.0+£0.2 1.6+£2.6 1.1+0.2 0.364 0.045 —0.08 0.006 —0.51 0.356
thickness (cm)
LV ESD (cm) 4.0+£0.6 39+0.6 39+0.5 3.6+£0.6 0.578 0.173 -0.17 0.057 —-0.30 0.065

ALEF = area length ejection fraction; AP = anteroposterior; EDD = end-diastolic dimension; ESD = end-systolic dimension; LA =
left ventricular end-diastolic volume; LVEDVI = indexed LV end diastolic volume; LVEF =
left ventricular end-systolic volume; LVESVI = indexed LV end systolic volume; P1

volume index; LV = left ventricular; LVEDV =

fraction; LVESV =

left atrium; LAVI = left atrium
left ventricular ejection
= pre-cases versus control; P2 = post-cases versus control;

P3 = cases baseline versus follow-up; P4 = controls baseline versus follow-up; RWT = relative wall thickness.
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EF and ALEF were higher in the control group (51.1% and
51.1%, respectively) than in the case group (46.3% and 45%,
respectively) (p = 0.025 and 0.002, respectively). The LVEDV
and LVESV were comparable between the two groups; however,
the indexed LVEDV and LVESV were lower in the control
group than in the cases (p = 0.042 and 0.046, respectively).
E/E’, LA volumes (four chambers, two chambers), LA volume
index, and LV end-diastolic and systolic dimensions did not
show significant changes at follow-up.

Changes in LV mass

The mean LV mass among cases showed a significant
decrease from pre-treatment values of 222-190.8 g (-31.22 +
56.19 g) (p = 0.0003). Similar changes were reflected in the
LVMI, which decreased from 128.67 g/m?> at baseline to
110.9 g/m? at follow-up (—=17.76 + 32.94 g/m?) (p = 0.0004).
The LVEF increased from the baseline mean of 42.64% to
46.3% (3.66 £ 7.74%) (p = 0.002). The ALEF increased from
41.56% to 45.02% (3.46% =+ 7.54%) (p = 0.002). The LV septal
thickness significantly reduced by —0.14 (»p = 0.0001) from
the baseline value. Similarly, a mean reduction in posterior
wall thickness of —0.08 (p = 0.0006) from the baseline value
was noted. Other parameters, including LVEDV and LVESV,
the indexed LVEDV and LVESV, the end-systolic dimension,
the end-diastolic dimension, the LA (four chambers and two
chambers), the LA volume index, and the LA AP dimension, did
not show significant changes from baseline to follow-up. The

mean LV mass in the control group decreased from pretreatme
t
S

statistically significant (—6.13 g; p = 0.72). Sisil

C
were detected in the LVMI, which decreased fromW§l 2 /m?

at baseline to 127.1 g/m? at follow-up (7070
The EF improved from 45.1% to 51 @ baseli . ;
p =0.002), and the ALEF improved from,44.1% at baseline to

51.1% at follow-up (7%; p = 0.0003). The E/E’ in the control
group did not significantly change from baseline (—2.4; p =
0.092). LVEDV and LVESYV, the indexed LVEDV and LVESY,
the end-systolic dimension, the end-diastolic dimension, the LA
(four chambers and two chambers), the LA volume index, and
the LA AP dimension did not significantly change from baseline
to follow-up.

values of 227-220.8 g at follow-up, but the difference @

DISCUSSION

SGLT?2 inhibitors as class I recommendations

The role of SGLT2 inhibitors in CV disease has
been well established. The 2022 American Heart Association
guidelines classify SGLT?2 inhibitors as class [ recommendations
for HF with reduced ejection fraction (HFrEF) and class Ila for
HF with mid-range ejection fraction, both to reduce the risk of
CV death and hospitalization, regardless of diabetes status [13].
Similarly, the 2021 European Society of Cardiology guidelines
recommend SGLT?2 inhibitors for preventing CV events in type
2 diabetes patients and reducing HF hospitalizations in those
with HFrEF and type 2 diabetes [14]. Evidence from meta-
analyses of major trials also supports benefits for HF with
preserved ejection fraction (HFpEF) in reducing CV death and
hospitalization [15]. Given these beneficial effects, there is a

rationale for using SGLT2 inhibitors in treating LV dysfunction
after acute MI. Animal studies have shown that SGLT2
inhibitors positively affect cardiac remodeling during the early
post-MI period by reducing inflammation and oxidative stress,
enhancing cardiac myocyte metabolism, improving vascular
function, and dampening sympathetic activation [16]. Our
study specifically examined the effects of SGLT?2 inhibitors in
patients with acute MI and LV dysfunction [ejection fraction
(EF) <50%].

Baseline characteristics of patients

Fifty diabetic patients with acute MI and LV
dysfunction were enrolled in the case group, and 22 controls
were included. All participants underwent revascularization
through primary percutaneous coronary intervention (PCI), with
no residual significant coronary artery disease. The baseline
characteristics of both groups were largely similar, except for
differences in age, as the control group had an older average
age. Other factors, such as gender, BMI, and hypertension, were
equally distributed between the groups. The average duration
of diabetes was also similar in both groups, and there was no
significant difference in the follow-up period. Previous studies,
such as one by Soga et al. [9] focused on patients with diabetes
and HF. T %Ddy excluded patients older than 75, those with
uneon 1% etes, and those with extreme HbAlc levels.

n le%;u y by Matsutani et al. [17] excluded those with acute
orHF, unlike our study, which included both controlled and
lin-dependent diabetic patients, and those above 75 years
of age. Additionally, our study included a comparison group of
patients receiving guideline-directed medical therapy (GDMT)
but not dapagliflozin, which sets our research apart from
earlier studies. Most of the patients in both the case and control
groups had AWMI as the cause of LV dysfunction, with other
types of MI being similarly distributed between the groups.
Both groups received GDMT, including beta-blockers, ACE
inhibitors (or ARBs for those intolerant to ACE inhibitors),
diuretics, aldosterone antagonists, and dual antiplatelet therapy
with aspirin and ticagrelor. However, a greater proportion of
the case group was on metformin, while the control group
had more patients on DPP-4 inhibitors. A meta-analysis of the
effects of oral hypoglycemic agents on LV function showed that
GLP-1 agonists most effectively improved LVEF, while other
drugs, including metformin and DPP-4 inhibitors, showed no
significant effect on LVEF [18]. Importantly, insulin-dependent
diabetes was equally distributed between the groups in our
study, which previous studies had excluded due to insulin’s
potential impact on LV mass.

LV mass and volume

Our study found no significant baseline differences in
LV mass between the groups, but the control group had higher
LVEF and LA volumes. At follow-up, patients on dapaglifiozin
(the case group) showed a significant reduction in LV mass and
LVMI compared to the control group. Specifically, LV mass
decreased by 31.2 g (14%) from baseline in the case group, a
larger reduction than seen in previous studies, such as the DAPA-
LVH trial and the EMPAHEART-Cardiolink-6 trial [19,20].
Although no significant changes in LVEDV or LVESV were
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observed, which aligns with findings from other studies where
EF was preserved, the reduction in LV mass was an indicator
of positive LV remodeling. This reduction could not be solely
attributed to dapaglifiozin since PCI and GDMT, including ACE
inhibitors and beta-blockers, also contribute to LV remodeling.
The interventricular septal thickness and posterior wall thickness
were lower in the case group compared to the control group,
along with a significant reduction in RWT. These changes point
to beneficial LV remodeling. However, while the case group had a
smaller increase in LVEF (3.66%) compared to the control group
(6%, this could be due to the control group’s higher baseline
EF and the timing of revascularization. Interestingly, studies such
as the EMPAHEART-Cardiolink-6 trial and DAPA-LVH trial
also reported positive changes in LV mass and dimensions with
SGLT2 inhibitors [19,20], although our study found a greater
reduction in LV mass. The exact mechanisms behind these
differences remain unclear and warrant further investigation.

LV diastolic function

The E/e’ ratio, an indicator of diastolic dysfunction,
did not show significant changes from baseline to follow-up in
either group. Other studies, such as those by Soga et al. [9] found
that dapagliflozin significantly reduced E/e’, while studies by
Matsutani et al. [17] and Sakai et al. [21] found improvements
in diastolic function without changes in LV mass. These studies,
however, involved patients who were more stable, having
received long-term GDMT, which might explain the more

pronounced effects on diastolic function observed in those stu(‘l'%
t

these echocardiographic studies were performed ofa p i
stable HFpEF and HFTEF who previously receiye a& with
e

ACE inhibitors/ARBs or beta-blockers,/a é @ ents were
on diuretics. SGLT?2 inhibitors were % anyadd-on therapy.
ARB/ARNI//ACE inhibitors have beéen_shown to improve

diastolic function in echocardiographic studies [25,26]. SGLT2
inhibitors exert pleiotropic effects beyond glycemic control,
influencing myocardial energetics, reducing cardiac workload,
and promoting reverse cardiac remodeling [27].

compared to our research [22-24]. Yet, it is importan,to @‘

Limitations

Limitations of our study include the small sample
size, which could lead to potential biases, and the short follow-
up period (mean of 5.8 months). Additionally, our study was
conducted at a single center, which introduces selection bias, and
the impact of timing and outcomes of revascularization after M1
was not considered. The differences in baseline characteristics,
such as age and medication use, further complicate the analysis,
although GDMT was matched across groups. Larger-scale
studies with longer follow-up and more consistent data on the
timing of revascularization and biochemical markers such as
NT-proBNP and troponin are necessary to fully understand
the effects of SGLT2 inhibitors on LV remodeling and clinical
outcomes in patients with acute MI and LV dysfunction.

CONCLUSION

In patients with acute MI and LV dysfunction, SGLT2
inhibitors have improved LV remodeling by reducing LV mass
and LVMI with concomitant reductions in the interventricular
septum, posterior wall, and RWT. The diastolic parameters did

not significantly differ between pre- and post-treatment values
in either cohort. Larger studies with longer follow-up periods
are required to determine the cumulative effect of SGLT2
inhibitors on diastolic function. This is the first study in humans
to investigate the effect of SGLT inhibitors on acute MI with
LV dysfunction.
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