
E-ISSN 2250-0944  

ISSN 2250-1150  

doi: 10.31838/ijprt/16.01.787 

5834| International Journal of Pharmacy Research & Technology | Jan - June 2026 | Vol 16 | Issue 1 

Research Article 

Effectiveness of Empagliflozin in Patients with Heart 
Failure Having Type-2 Diabetes 
Dr. Aqsa Saeed1, Dr. Arslan Naeem2, Dr. Raja Sheraz Ullah Khan3, Dr. Zunaira Zeeshan4, 
Dr. Alishba Tariq5, Dr. Iqra Ejaz6  
1Consultant Medical Specialist, Medicine Department, Social Security Hospital Sialkot. 
2Medical Officer, Medicine Department, Allama Iqbal Memorial Teaching Hospital Sialkot. 
3Assistant Professor Medicine, Imran Idrees Teaching Hospital Sialkot. 
4General Physician, Dr Arif's Clinic shahbpura Sialkot. 
5PGR, Nephrology Department, Allama Iqbal Memorial Teaching Hospital Sialkot. 
6PGR Cardiology Department, Allama Iqbal Memorial Teaching Hospital Sialkot. 

Email: 1aqsaeed99@gmail.com, 2arslan_naeem47@yahoo.com, 3Sherazjarral@hotmail.com, 
4zunaira.Iftikhar@gmail.com, 5alishtariq0301@gmail.com, 6driqraijaz1@gmail.com 
Received: 15.03.26, Revised: 10.05.26, Accepted: 25.05.26 

 
ABSTRACT 
Introduction: Heart failure with reduced ejection fraction (HFrEF) is a significant cause of 
morbidity and mortality in patients with diabetes mellitus type 2 (T2DM). Although international 
trials have shown the cardiovascular benefits of empagliflozin, there is limited local data for the 
effectiveness of empagliflozin in Pakistani patients. This research intended to compare the 
effectiveness of empagliflozin versus placebo, as well as standard medical therapy, in patients with 
T2DM and HFrEF. 
Methods: This randomized, double-blind, placebo-controlled trial was conducted at Allama Iqbal 
Memorial Teaching Hospital, Sialkot, from June to December 2025. A total of 170 patients aged 20–
75 years with T2DM and LVEF <50% were enrolled and randomized (1:1) to receive empagliflozin 10 
mg/day or matching placebo along with guideline-directed medical therapy. Echocardiographic 
assessment was performed at baseline and after 3 months. Effectiveness was defined as 
improvement in left ventricular ejection fraction (LVEF) to ≥50%. Data were analyzed using SPSS 
v27.0, with p ≤0.05 considered significant. 
Results: Baseline characteristics were comparable between groups. Treatment efficacy was 
achieved in 78.8% of patients receiving empagliflozin versus 54.1% in the placebo group (p=0.001). 
Conclusion: In addition, empagliflozin significantly improved left ventricular function when 
compared to placebo in patients with T2DM and HFrEF when added to standard therapy. These 
findings support its usefulness in improving cardiac outcomes in this high-risk population. 
 
Keywords: Empagliflozin, Type 2 Diabetes Mellitus, Heart Failure, Reduced Ejection Fraction, Left 
Ventricular Ejection Fraction. 
 
INTRODUCTION 

Heart failure (HF) is a complex clinical 

syndrome that is characterised by the inability 

of the heart to pump enough blood to meet 
the metabolic demands of the body. It 

represents a significant burden of global public 
health, with over 64 million individuals 

worldwide affected, contributing to a 

substantial burden of morbidity, mortality and 
healthcare spending.1 The prevalence of HF is 

continuing to increase as a result of aging 
populations and enhanced survival after acute 

cardiovascular events. In South Asia including 

Pakistan, HF is becoming more and more 
common, with an earlier age of onset and 

poorer prognosis than Western populations 
and is mainly due to high rates of ischemic 

heart disease, hypertension and diabetes 
mellitus.2-3 

Type 2 diabetes mellitus (T2DM) has been 
identified as one of the most important risk 

factors for developing HF as it confers a two- 
to fourfold higher risk through mechanisms 

including diabetic cardiomyopathy, accelerated 

atherosclerosis, endothelial dysfunction and 
renal impairment.4 Coexistence of HF and 

T2DM is linked to a poorer prognosis, 
increased hospitalization rates, and 

cardiovascular mortality.5 Management 

includes an integrated approach to both 
glycemic control and cardiovascular risk 

reduction through GDMT using ACEIs, ARBs, 
ARNIs, beta-blockers, MRAs and diuretics.6 

In patients with T2DM metformin remains the 
first line medication unless contraindicated, 

but concerns of fluid retention have restricted 

the use of certain glucose-lowering 
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medications like thiazidinedines, in patients 

with HF.7 Recent cardiovascular outcome trials 
have modified treatment paradigms by 

showing that sodium-glucose cotransporter-2 
(SGLT2) inhibitors not only improve glycemic 

control, but also significantly reduce HF 

hospitalisations and cardiovascular death, even 
in patients without diabetes. This dual 

cardiometabolic benefit has empowered SGLT2 
inhibitors as cornerstone therapy in HF 

management guidelines.8-9 
Among the SGLT2 inhibitors, empagliflozin has 

had especially-strong evidence in those with 

T2DM with established cardiovascular disease. 
The EMPA-REG OUTCOME trial first 

demonstrated a significant reduction of 
cardiovascular mortality and of hospitalisation 

for HF with empagliflozin in patients with 

T2DM with high cardiovascular risk.10 
Subsequent trials with EMPEROR-Reduced and 

EMPEROR-Preserved confirmed the efficacy of 
empagliflozin in decreasing HF hospitalizations 

and improving clinical outcomes across the 
spectrum of EF, regardless of diabetic status.8-

9 

Despite robust international data for 
empagliflozin's use in heart failure with 

reduced ejection fraction (HFrEF) the lack of 
systematic clinical trials investigating use of 

empagliflozin in Pakistan. Local research is 

generally limited to small observational studies 
only looking at glycemic, rather than cardiac, 

outcomes. Given how common type 2 diabetes 
and HFrEF are in Pakistan, there are regional 

factors that could affect treatment response 

and safety. Thus, global data may not 
accurately represent outcomes for a locality. 

This study aims to evaluate the efficacy of 
empagliflozin in patients with type 2 diabetes 

and HFrEF in Pakistan, bridging the knowledge 
gap and also ensuring better evidence-based 

cardiometabolic care for the region. 

 
METHODS 

This randomized, double-blind, placebo-

controlled, was performed in the Outpatient 
Department of Internal Medicine at Allama 

Iqbal Memorial Teaching Hospital, Sialkot, 
from June 10, 2025 to December 9, 2025. A 

total of 170 patients were recruited using non-

probability consecutive sampling method with 
85 patients assigned to each group. The 

sample size was based on a 95% confidence 
level, with a 80% statistical power, an efficacy 

rate of 78% for the empagliflozin and 58% for 
the placebo group.11 

Eligible for study were adults from 20 to 75 

years with type 2 diabetes mellitus on at least 
one anti-diabetic medication other than an 

SGLT2 inhibitor for more than six months and 
with heart failure, ejection fraction less than 

50%. Patients were excluded if they had 

insulin-dependent type 2 diabetes, severe 
renal impairment or renal transplantation, 

hypotension, metabolic acidosis or diabetic 
ketoacidosis, active malignancy or 

chemotherapy use in the past 5 years, or were 
pregnant or lactating. 

After obtaining informed consent, study 

participants were allocated in a 1:1 ratio by 
the lottery by allocation schedule to receive 

either empagliflozin 10 mg once daily or 
matching placebo, plus standard heart failure 

therapy. Baseline evaluations included physical 

examination, echocardiography, complete 
blood count, and lipid profile, which were 

repeated after 3 months of treatment. Clinical 
parameters: weight, heart rate and blood 

pressure were recorded. 
Echocardiographic assessment was performed 

in accordance with the guidelines of the 

American Society of Echocardiography, and 
comprised measurement of LVEF, left 

ventricular mass index (LVMI), left ventricular 
end-systolic and end-diastolic volumes, left 

atrial volume index (LAVI), and the ratio of 

mitral peak E-wave velocity to early diastolic 
tissue Doppler velocity (E/e'). 

Effectiveness was considered defined as 
improvement in left ventricular systolic 

function measured by echocardiography. After 

a 3-month treatment period, left ventricular 
ejection fraction (LVEF) [?]50% was 

considered an indicator of effective treatment. 
Treatment efficacy was determined by change 

in LVEF from baseline to 3 months according 
to the predefined operational definition. 

All the data collected were processed and 

analysed using the version 27.0 of the 
statistical analysis software package, the 

Statistical Package for Social Sciences (SPSS). 
Continuous variables (like age) were 

summarised with mean and standard deviation 

and categorical variables like gender and 
treatment efficacy values were converted to 

frequency and percentage. The difference in 
efficacy between the two groups over the 

three months period was assessed using the 
chi-square test. Data were further stratified 

according to age, gender, and baseline LVEF, 

and analysis in post stratum was accomplished 
by the chi-square test, with a cut-off for 

statistical significance set at <0.05. 
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RESULTS 

A total of 85 patients were included in each 
group. The gender distribution was 

comparable, with males comprising 58.8% in 

the empagliflozin group and 57.6% in the 
placebo group. The majority of participants in 

both groups were aged 51–75 years (54.1% 
vs. 58.8%), and the mean age was similar 

(52.42 ± 12.80 years in Group A vs. 53.64 ± 

11.54 years in Group B). 
Baseline LVEF was nearly identical between 

groups (33.33 ± 2.69% vs. 33.04 ± 2.72%). 
After three months, mean LVEF improved to 

56.01 ± 6.21% in the empagliflozin group 
compared to 50.31 ± 6.59% in the placebo 

group. The mean change in LVEF was greater 

in Group A (22.68 ± 7.03%) than in Group B 
(17.27 ± 7.04%). Most patients had baseline 

LVEF ≤35% (71.8% in Group A and 74.1% in 

Group B), indicating comparable severity of 

systolic dysfunction at baseline. 
Treatment efficacy between the two groups is 

compared in table 2. A significantly higher 
proportion of patients with in the empagliflozin 

group achieved effective treatment (LVEF 

>50% at 3 months) as compared to the 
placebo group (78.8% vs. 54.1%) and 

difference was statistically significant (p = 
0.001), demonstrating superior efficacy of 

empagliflozin when added to standard medical 
therapy. 

Stratified analysis revealed that empagliflozin 

was significantly superior to placebo 
regardless of gender, age groups, and baseline 

LVEF categories (p <0.05). The superiority of 
empagliflozin was consistent in all subgroups 

including patients with lower baseline LVEF 

(>35%). 
 

Table-1: Comparison of distribution of different variables between groups 

  Groups 

Group-A (Empagliflozin) Group-B (Placebo) 

Gender Male 50(58.8%) 49(57.6%) 

Female 35(41.2%) 36(42.4%) 

Age groups 20-30 years 9(10.6%) 5(5.9%) 

31-50 years 30(35.3%) 30(35.3%) 

51-75 years 46(54.1%) 50(58.8%) 

Mean age (years) 52.42±12.80 53.64±11.54 

Baseline LVEF (%) 33.33±2.69 33.04±2.72 

LVEF after 3 months (%) 56.01±6.21 50.31±6.59 

Change in LVEF (%) 22.68±7.03 17.27±7.04 

Baseline LVEF (%) LVEF ≤35% 61(71.8%) 63(74.1%) 

LVEF >35% 24(28.2%) 22(25.9%) 

 
Table-2: Comparison of efficacy between groups 

Efficacy 
Groups 

P-Value 
Group-A (Empagliflozin) Group-B (Placebo) 

Yes 67(78.8%) 46(54.1%) 

0.001 
No 18(21.2%) 39(45.9%) 

 
Table-3: Stratification of efficacy between groups with respect to different variables 

Variables Efficacy 
Groups 

P-Value 
Group-A (Empagliflozin) Group-B (Placebo) 

Gender 

  Male 
Yes 40(80.0%) 22(44.9%) 

0.001 
No 10(20.0%) 27(55.1%) 

  Female 
Yes 27(77.1%) 24(66.7%) 

0.032 
No 8(22.9%) 12(33.3%) 

Age groups 

  20-30 years 
Yes 8(88.9%) 3(60.0%) 

0.050 
No 1(11.1%) 2(40.0%) 

  31-50 years 
Yes 19(63.3%) 13(43.3%) 

0.021 
No 11(36.7%) 17(56.7%) 

  51-75 years Yes 40(87.0%) 30(60.0%) 0.003 
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No 6(13.0%) 20(40.0%) 

Baseline LVEF 

  LVEF ≤35% 
Yes 49(80.3%) 32(50.8%) 

0.001 
No 12(19.7%) 31(49.2%) 

  LVEF >35% 
Yes 18(75.0%) 14(63.6%) 

0.040 
No 6(25.0%) 8(36.4%) 

 
DISCUSSION 

The current randomised, double-blind, 

placebo-controlled trial established that 

empagliflozin when added to guideline-
directed medical therapy led to significantly 

greater treatment efficacy compared to 
placebo in patients with type 2 diabetes 

mellitus (T2DM) and heart failure with reduced 
ejection fraction (HFrEF). In our study, 78.8% 

of patients in the empagliflozin group achieved 

effective improvement in left ventricular 
ejection fraction (LVEF >50%) compared to 

54.1% among the placebo group (p=0.001). 
This statistically significant difference shows 

the additive benefit of empagliflozin over 

standard therapy with ACE inhibitors/ARNIs, 
beta-blockers, and diuretics. These findings 

are in keeping with a landmark trial, known as 
EMPEROR-Reduced, which showed 

empagliflozin reduced significantly the 
composite endpoints of cardiovascular death 

or hospitalization for heart failure in patients 

with HFrEF regardless of whether they had 
diabetes.8,12 

While the main endpoints in EMPEROR-
Reduced were clinical endpoints, not 

echocardiographic endpoints, the extent of the 

benefit observed in our study is consistent 
with the significant protection against 

cardiovascular events seen in earlier studies. 
Subsequent analyses of the EMPEROR 

program have added support for the beneficial 

effects of empagliflozin on cardiac structure 
and function. Ferreira et al (2025) 

demonstrated favourable biomarker changes 
and mechanistic signal implying reverse 

cardiac remodeling with empagliflozin 
therapy.13 Similarly, Doehner et al (2022) 

demonstrated that empagliflozin improved 

metabolic and biochemical profile, which 
contributed to the occurrence of less 

unfavourable cardiovascular events in HFrEF 
patients.1414 

Contemporary reviews and updates between 

2024 and 2026 have continued to consider 
SGLT2 inhibitors as foundational therapy in 

HFrEF because of their sustained benefit in 
decreasing hospitalisation and cardiovascular 

mortality.15-16 Alfieri et al. (2024) detailed 
SGLT2 inhibitors as part of the core 

pharmacotherapy of contemporary heart 
failure, notably for their pleiotropic impacts in 

HFrEF, including natriuresis, optimal heart 
myocardial energetics, decreased preload and 

afterload and attenuation of maladaptive 
ventricular hypertrophy.15 

Furthermore, Lauretti et al. (2024) showed 

that empagliflozin could improve the stability 
of the electrical signals in the ventricles of the 

heart and help reduce the risk of arrhythmias, 
providing more mechanistic note for the 

improved outcomes.17 

Systematic reviews performed in recent years 
have confirmed these results. Ansar et al. 

(2025), in a systematic overview and meta-
analysis of randomised controlled trials, 

identified that empagliflozin significantly slows 
the progression of HF and cardiovascular 

events in both diabetic and non-diabetic 

populations.18 Recent updated guideline 
statements from major cardiology societies 

between 2023 and 2025 have taken on board 
these results and suggest the use of SGL2 

inhibitors, including empagliflozin, as Class I 

therapy in patients with HFrEF.16,19 
These recommendations are based on the 

consistency and strength of accumulated 
evidence. Importantly, while most 

international trials assessed hard clinical 

endpoints such as cardiovascular death and 
hospitalisation, our study presents supportive 

evidence at the echocardiographic level, 
showing noteworthy improvement in systolic 

function within quite a short time, three 
months. This early improvement in LVEF 

indicates possible reverse remodeling that is 

consistent with mechanistic analyses from the 
EMPEROR-Reduced trial in terms of structural 

and functional benefits to the heart.20 
Our results thus not only corroborate the 

findings from other parts of the world but also 

add important local evidence from a Pakistani 
population, where large scale randomised 

evidence has been limited. Considering 
regional variations in demographics, comorbid 

burden, and access to healthcare, the 
demonstration of significant efficacy in our 

cohort adds to the robust external validity of 

the benefits of empagliflozin in South Asian 
patients with diabetes Mellitus (T2DM) and 
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Heart Failure with Reduced Ejection Fraction 

(HFrEF). 
Despite these promising findings, there are 

some limitations to note. This study was done 
at one tertiary care centre and may limit the 

generalizability of findings to more general 

populations. The follow-up duration of 3 
months was relatively short and failed to allow 

for assessment of the long-term adverse 
outcomes such as cardiovascular mortality, 

recurrent hospitalization, or long-term 
remodeling effects. Larger, multicenter trials 

with longer follow-up periods are needed to 

validate these results and evaluate long-term 
safety and cardiovascular outcome. 

 
CONCLUSION 

In addition, empagliflozin significantly 

improved left ventricular function when 
compared to placebo in patients with T2DM 

and HFrEF when added to standard therapy. 

These findings support its usefulness in 
improving cardiac outcomes in this high-risk 

population. 
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