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ABSTRACT 
Objectives: Type 2 diabetes (T2D) is a prevalent and growing global health concern, characterized by chronic 
hyperglycemia and associated with numerous long-term complications, including cardiovascular disease (CVD). The main 
objective of the study is to find the cardioprotective effects of SGLT2 inhibitors in type 2 diabetic patients.  
Method: This prospective observational study was conducted at Services hospital Lahore during 1st Jan 2023 to 30th june 
2023. Data involved 235 participants diagnosed with T2D and at high risk for cardiovascular disease (CVD). Complete 
medical histories were taken, and the basic assessment where the status of the patients was assessed through physical 
examination. Blood tests were carried out and various parameters such as random blood glucose, glycated haemoglobin 
HbA1c, fasting blood glucose, lipid profile and renal examinations were done.  
Results: A total of 235 participants were randomized into the SGLT2 inhibitor group (117 patients) and the placebo group 
(118 patients). Both groups were well-matched at baseline with no significant differences in age, sex, duration of diabetes, 
HbA1c levels, blood pressure, or cardiovascular disease (CVD) risk factors. The average age of participants was 62 years, 
with 55% male and 45% female distribution. This corresponds to a relative risk reduction of 49.6% in the SGLT2 inhibitor 
group (p < 0.01).  
Conclusion: It is concluded that SGLT2 inhibitors provide significant cardioprotective benefits for patients with Type 2 
Diabetes, notably reducing the incidence of major adverse cardiovascular events, hospitalizations for heart failure, and all-
cause mortality. 
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INTRODUCTION 
Type 2 diabetes (T2D) is a prevalent and growing global 
health concern, characterized by chronic hyperglycemia 
and associated with numerous long-term complications, 
including cardiovascular disease (CVD). Cardiovascular 
complications are the leading cause of morbidity and 
mortality among individuals with T2D, highlighting the 
urgent need for effective therapeutic strategies that can 
mitigate these risks. 1 In recent years, Sodium-Glucose 
Cotransporter-2 (SGLT2) inhibitors have emerged as a 
promising class of medications not only for glycemic 
control but also for their potential cardioprotective 
benefits. A shift in the style of T2DM management has 
occurred within the past decade in terms of prevention of 
cardiovascular as well as renal diabetic complications. 2 
Out of all classes of drugs prescribed for the management 
of diabetes, two have received recent attention in as far as 

cardio-renal protection is concerned, namely GLP-1 
receptor agonists (GLP-1 RAs) and SGLT-2 inhibitors. 3-4 
Being injectable peptidomimetics of the incretin hormone 
glucagon-like peptide-1, they increase insulin release in 
proportion to glucose concentrations and suppress 
glucagon secretion and gastric emptying. As for the 
currents, SGLT-2 inhibitors exert positive effects by 
blocking sodium-glucose co-transporter in the proximal 
renal tubules, giving rise to osmotic diuresis and 
natriuresis. 5 The individual effects of these two classes of 
drugs have recently been shown in randomized controlled 
trials and also in epidemiological studies in patients, There 
is a growing literature on the potential of adding GLP-1 
RAs and SGLT-2 inhibitors to the . treatment of T2DM in 
relation to the decrease in cardiovascular events and the 
slowing down of renal disease. 6 However, there is a 
growing literature on the potential of adding GLP-1 RAs 
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and SGLT-2 inhibitors to the management of T2DM. This 
strategy might potentially be less nephrotoxic drugs. 
ardiotoxic in the case of cardiovascular options and renal 
incidents due to the individual molecular effects of the two 
drugs. 7 Depending on individual treatment options unable 
to maintain the glycemic targets, both GLP-1 receptor 
agonists and SGLT-2 inhibitors are being used together in 
clinical practice results. e, since the drugs have different 
actions, combined usage will have supplementary effects 
on the clinical results. 8 Further, meta-aninhibitors the 
patient of type 2 diabetes across hemoglobin A1c andudies 
comparing GLP-1 receptor agonist and SGLT-2 inhibitor 
show that combined treatment enhances the hemoglobin 
A1c the blood pressure while the body weight decreases 
with the combined therapy compared to the particular 
treatments. 9 These, however, define surrogate end points, 
and there is no information that this combination reduces 
the incidence of macrovascular and microvascular 
complications. 10-11 Until now, there is still no well-done 
archival observational study that is sufficiently powered to 
compare cardiovascular efficacy with adjustment for the 
immortal time bias on low-dose aspirin with a P2Y12 
receptor antagonist in the real-world population. 12 Fewer 
did not contrast the mixture with either course of drug or 
its monotherapy or looked into significant renal 
occurrences, which are important end points within that 
population of patients. New clinical trials and 
observational studies have demonstrated how these drug 
classes preserve individual macrovascular events and 
microvascular disease in patients with T2DM. But there 
has been a rise in interest in the interaction between GLP-1 
RAs and SGLT-2 since the resultant effect of the two is 
enhancement of glucose excretion, postprandial and fasting 
blood glucose levels suppression, and weight loss in the 
individual using the two drugs. 13 This combination 
therapy would have theoretical advantages over each of 
these individual drugs as it could reduce cardiovascular 
and renal events, presumably through additive mechanisms 
of action. Metformin and sulfonylureas are the major 
classical oral antidiabetic drugs that mainly exert glycemic 
effects but have relatively small beneficial effects on 
cardiovascular and renal end points. Contemporary drugs 
that have been released have proved to be more effective 
in providing a comprehensive advantage.14 SGLT2 
inhibitors, initially developed to improve blood glucose 
levels by promoting the excretion of glucose in the urine, 
have demonstrated significant cardiovascular benefits in 
various clinical trials. These benefits include reductions in 
major adverse cardiovascular events (MACE), heart failure 
hospitalizations, and overall cardiovascular mortality. The 
mechanisms underlying these cardioprotective effects are 
multifaceted and extend beyond glucose lowering, 
involving factors such as improved hemodynamics, 
reduced blood pressure, weight loss, and favorable effects 
on cardiac metabolism and function. 15 The main objective 

of the study is to find the cardioprotective effects of 
SGLT2 inhibitors in type 2 diabetic patients. 
 
MATERIAL AND METHOD 
This prospective observational study was conducted at 
Services hospital, Lahore, from 1st January 2023 to 30th 
June 2023. Data involved 235 participants diagnosed with 
T2D and at high risk for cardiovascular disease (CVD). 
The inclusion criteria are adults aged 40-75 years, 
diagnosed with T2D for at least one year, HbA1c levels 
between 7.0% and 10.0%, established CVD, or high risk 
for CVD. Exclusion criteria is Type 1 diabetes with severe 
renal impairment (eGFR < 30 mL/min/1.73 m²). Complete 
medical histories were taken, and the basic assessment 
where the status of the patients was assessed through 
physical examination. Blood tests were carried out, and 
various parameters such as random blood glucose, 
glycated hemoglobin HbA1c, fasting blood glucose, lipid 
profile, and renal examinations were done. Moreover, 
cardiovascular functions were assessed by the basic 
recordings through ECG and echocardiographic 
examinations to obtain the initial data on the heart’s 
performance and morphology. Over the 2-year follow-up 
period, the subjects came for quarterly clinic reviews, 
which enabled assessment of their general health and 
compliance with the medication schedule. At these visits, 
surveys for laboratory data were conducted, and, HbA1c 
and fasting glucose, lipid profile, and renal function tests 
were done afresh at 6, 12, 18, and 24 months. Such 
abstinence ensured that the metabolic and renal status were 
closely monitored at these intervals. Follow up ECGs and 
echocardiography were done annually to capture any 
evolution in the patients’ cardiac status. Also, the 
participants’ blood pressure and weight were taken during 
each clinic visit so as to assess such physical changes as 
may have occurred. Self-administered quality of life 
questionnaires were also required for the evaluation of 
quality of life and independent assessment of health-
related quality of life of patients during the time of the 
study. Data were analyzed using SPSS v29.0. 
 
RESULTS 
A total of 235 participants were randomized into the 
SGLT2 inhibitor group (117 patients) and the placebo 
group (118 patients). Both groups were well-matched at 
baseline with no significant differences in age, sex, 
duration of diabetes, HbA1c levels, blood pressure, or 
cardiovascular disease (CVD) risk factors. The average 
age of participants was 62 years, with 55% male and 45% 
female distribution. 
Primary Outcome: The incidence of major adverse 
cardiovascular events (MACE), including cardiovascular 
death, non-fatal myocardial infarction, and non-fatal 
stroke, was significantly lower in the SGLT2 inhibitor 
group compared to the placebo group. Over the 24-month 
period: 



Cardioprotective Effects of Sglt2 Inhibitors in Type 2 Diabetic Patients 

24   2025; Vol: 01, Issue 1  Annal of Pakistan Medical & Allied Professionals 

 SGLT2 Inhibitor Group: 15 MACE events (12.8%) 
 Placebo Group: 30 MACE events (25.4%) 
 This corresponds to a relative risk reduction of 49.6% 
in the SGLT2 inhibitor group (p < 0.01). 
Secondary Outcomes: The SGLT2 inhibitor group had 8 
hospitalizations (6.8%) compared to 20 in the placebo 
group (16.9%), indicating a relative risk reduction of 
59.8% (p < 0.05). There were 10 deaths (8.5%) in the 
SGLT2 inhibitor group and 18 deaths (15.3%) in the 
placebo group, demonstrating a 44.4% relative risk 
reduction (p < 0.05). 

Metabolic and Renal Parameters: The SGLT2 inhibitor 
group showed a significant reduction in HbA1c levels 
from baseline (mean reduction of 1.2%), whereas the 
placebo group had a mean reduction of 0.4% (p < 0.01). 
The estimated glomerular filtration rate (eGFR) remained 
stable in the SGLT2 inhibitor group (mean change of -1.2 
mL/min/1.73 m²) compared to a decline in the placebo 
group (mean change of -5.4 mL/min/1.73 m²) (p < 0.01). 
Quality of life assessments revealed improvements in the 
SGLT2 inhibitor group, with significant positive changes 
in physical and emotional well-being scores compared to 
the placebo group (p < 0.05). 

Table 1: Baseline Characteristics of Participants 
Characteristic SGLT2 Inhibitor Group (n=117) Placebo Group (n=118) 

Age (years) 62.1 ± 6.5 61.8 ± 6.3 
Male (%) 54.7 55.1 

Duration of Diabetes (years) 10.2 ± 3.4 10.5 ± 3.6 
HbA1c (%) 8.3 ± 0.6 8.4 ± 0.7 

Systolic Blood Pressure (mmHg) 135.2 ± 12.3 134.8 ± 12.5 
Diastolic Blood Pressure (mmHg) 78.4 ± 8.7 78.6 ± 8.9 

LDL Cholesterol (mg/dL) 104.5 ± 22.8 105.1 ± 22.3 
Established CVD (%) 42.7 43.2 

 
Table 2: Primary and Secondary Outcomes 

Outcome SGLT2 Inhibitor Group (n=117) Placebo Group (n=118) p-value 
MACE Events (%) 15 (12.8%) 30 (25.4%) < 0.01 

Hospitalization for Heart Failure (%) 8 (6.8%) 20 (16.9%) < 0.05 
All-Cause Mortality (%) 10 (8.5%) 18 (15.3%) < 0.05 

 
Table 3: Changes in Metabolic and Renal Parameters 

Parameter SGLT2 Inhibitor Group (n=117) Placebo Group (n=118) p-value 
HbA1c (%) -1.2 ± 0.4 -0.4 ± 0.3 < 0.01 

eGFR (mL/min/1.73 m²) -1.2 ± 2.1 -5.4 ± 2.4 < 0.01 
Systolic Blood Pressure (mmHg) -5.8 ± 3.2 -1.2 ± 2.8 < 0.01 

Weight (kg) -3.5 ± 1.5 -0.5 ± 1.3 < 0.01 
 
Table 4: Quality of Life Scores 

Quality of Life Measure SGLT2 Inhibitor Group (n=117) Placebo Group (n=118) p-value 
Physical Well-being Score +12.3 ± 5.4 +4.2 ± 3.8 < 0.05 

Emotional Well-being Score +10.7 ± 4.8 +3.9 ± 3.5 < 0.05 
 
Table 5: Adverse Events 

Adverse Event SGLT2 Inhibitor Group (n=117) Placebo Group (n=118) p-value 
Genital Infections (%) 15 (12.8%) 5 (4.2%) < 0.05 

Urinary Tract Infections (%) 10 (8.5%) 7 (5.9%) 0.45 
Hypoglycemia (%) 8 (6.8%) 12 (10.2%) 0.30 

Diabetic Ketoacidosis (%) 2 (1.7%) 0 (0%) 0.25 
Fractures (%) 3 (2.6%) 4 (3.4%) 0.70 

 
DISCUSSION 
The findings of this study underscore the significant 
cardioprotective benefits of SGLT2 inhibitors in patients 
with type 2 diabetes (T2D). As the following have been 
shown to exert managing cardiovascular risks in T2D 
patients: Thus, SGLT2 inhibitors are proved to be an 
additional tool for a therapeutic regimen that reduces the 
incidence of MACE, heart failure hospitalization, and all-
cause mortality in T2D patients. 15 The decrease in the 

occurrence of MACE events in the SGLT2 inhibitor group 
corresponds to the outcomes of large-scale randomized 
controlled clinical trials. Consequently, summary measures 
of the frequency of the illness were expressed as the 
relative risk reduction of 49.6% to describe the 
unprecedented effects of SGLT2 inhibitors concerning 
cardiovascular risk factors, which could be argued to be 
due to several pathways. 16 These are such as enhanced 
flow characteristics, decreased arterial rigidity, and 
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beneficial impact on the cardiac substrate. Moreover, the 
decrease of the heart failure hospitalizations adds value to 
the cardiac function and volume of the patients, especially 
for the patients with heart failure or, at least, the patients 
with increased risk of heart failure. Besides enhancing the 
cardio renal outcomes, another major benefit of the SGLT2 
inhibitors was evidenced by the substantial decline in 
HbA1c level. 17 This improvement is important towards 
the amelioration of the long-term problems related to the 
complications of chronic hyperglycemia. Furthermore, a 
slight decline in eGFR proves the renoprotective effect of 
SGLT2 inhibitors as compared to the other groups. 18 This 
is because, more unfortunately, the diabetic kidney disease 
is common amongst T2D patients and enhances 
cardiovascular risk. The results regarding the safety of 
SGLT2 inhibitors aligned with prior research; however, 
there were some significant incidents, such as genital 
infections, that occurred more often in the SGLT2 inhibitor 
group. However, such occurrences were generally tractable 
and did not offset the positives that came with the 
horizontal integration. 19 The rate of UTI and 
hypoglycemia did not significantly differ between the 
treatment groups, yet DKA remained a concern. Higher 
quality of life scores also indicate the beneficial effects of 
SGLT2 inhibition on the patients’ health related quality of 
life. 20 The improvement in the physical and emotional 
well-being of the patients indicates that in addition to 
improving the clinical factors in patients with T2D, 
SGLT2 inhibitors have the potential of making patients’ 
lives better in other ways. Specifically, the subgroup 
analysis showed the sig was significantly more effective 
for patients of different ages and both sexes, as well as in 
cardiovascular patients and high-risk patients. 
 
CONCLUSION 
It is concluded that SGLT2 inhibitors provide significant 
cardioprotective benefits for patients with Type 2 
Diabetes, notably reducing the incidence of major adverse 
cardiovascular events, hospitalizations for heart failure, 
and all-cause mortality. Additionally, these inhibitors 
improve glycemic control, stabilize renal function, and 
enhance overall quality of life. Integrating SGLT2 
inhibitors into the treatment regimen for T2D patients can 
substantially improve cardiovascular and metabolic 
outcomes. 
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