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ABSTRACT

Background: Type 2 Diabetes Mellitus (T2DM) is associated with a markedly
increased risk of cardiovascular disease and chronic kidney disease, both of
which contribute substantially to morbidity, mortality, and healthcare
expenditure worldwide. Recent evidence suggests that sodium-glucose
cotransporter-2 (SGLT?2) inhibitors provide significant cardiovascular and renal
benefits beyond glycaemic control. However, real-world evidence evaluating
these outcomes in routine clinical practice remains limited. The aim is to
evaluate the cardiovascular and renal outcomes associated with SGLT2
inhibitor therapy in patients with Type 2 Diabetes Mellitus.

Materials and Methods: A prospective observational study was conducted
among 197 patients with T2DM receiving SGLT2 inhibitor therapy. Patients
were followed for six months after initiation of treatment. Empagliflozin (n=82),
dapagliflozin (n=64), and canagliflozin (n=51) were prescribed according to
standard treatment guidelines. Eight variables were evaluated, including
glycated haemoglobin (HbAlc), fasting blood glucose (FBG), systolic blood
pressure (SBP), body weight, estimated glomerular filtration rate (¢GFR), serum
creatinine, urinary albumin-to-creatinine ratio (UACR), and cardiovascular
events. Statistical analysis was performed using SPSS version 26.0.

Results: Significant improvements were observed in both cardiovascular and
renal parameters. Mean HbAlc decreased from 8.5 = 1.0% to 7.3 + 0.8%
(p<0.001), while fasting blood glucose decreased from 158 + 28 mg/dL to 122
+ 22 mg/dL (p<0.001). Systolic blood pressure declined significantly from 142
+ 12 mmHg to 134 = 10 mmHg (p<0.01). Mean body weight decreased by 3.8
kg during follow-up. Renal outcomes demonstrated stabilization of kidney
function, with eGFR improving from 68 £+ 14 to 70 £ 13 mL/min/1.73m?
(p<0.05). Urinary albumin-to-creatinine ratio decreased by approximately 32%
(p<0.01). Cardiovascular events were reduced by 28%, while progression of
renal disease was reduced by 30% compared with baseline risk estimates.
Conclusion: SGLT?2 inhibitors significantly improved glycaemic control while
providing substantial cardiovascular and renal protection. The observed
reductions in cardiovascular events, improvement in blood pressure,
stabilization of renal function, and reduction in albuminuria strongly support the
use of SGLT2 inhibitors as disease-modifying agents and an essential
component of modern diabetes management.

Keywords: Type 2 Diabetes Mellitus, SGLT2 Inhibitors, Cardiovascular
Outcomes, Renal Outcomes, Albuminuria, Chronic Kidney Disease, Heart
Failure, Cardio-renal Protection.
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INTRODUCTION

Type 2 Diabetes Mellitus (T2DM) is a chronic
metabolic  disorder characterized by insulin
resistance, progressive B-cell dysfunction, and
persistent hyperglycaemia. It has emerged as one of
the most significant public health challenges of the
twenty-first century. According to the International
Diabetes Federation, more than 537 million adults
were living with diabetes globally in 2021, and this
number is expected to exceed 780 million by 2045 if
current trends continue.l'! The increasing prevalence
of obesity, sedentary lifestyles, population aging, and
dietary transitions has contributed significantly to the
rapid expansion of diabetes worldwide.

The burden of T2DM extends beyond abnormal
glucose metabolism. Diabetes is associated with a
broad spectrum of complications that affect multiple
organ systems and significantly impair quality of life.
Among these complications, cardiovascular disease
and chronic kidney disease are the leading causes of
morbidity and mortality in diabetic populations.”!
Cardiovascular disease accounts for nearly two-
thirds of deaths among patients with T2DM, while
diabetic kidney disease remains the most common
cause of end-stage renal disease worldwide.!

The relationship between diabetes, cardiovascular
disease, and kidney disease is complex and
bidirectional. Chronic hyperglycaemia promotes
endothelial dysfunction, oxidative stress,
inflammation, and accelerated atherosclerosis,
thereby increasing the risk of coronary artery disease,
cerebrovascular disease, and heart failure.[*
Simultaneously, diabetic nephropathy develops
through mechanisms involving glomerular hyper-
filtration, increased intra-glomerular pressure,
inflammation, and fibrosis, eventually leading to
progressive renal dysfunction.?’ These
interconnected processes have led to the concept of
the "cardio-renal-metabolic continuum,"
emphasizing the need for therapeutic interventions
that address all three domains simultaneously.
Historically, diabetes management focused primarily
on glycaemic control. Traditional antidiabetic agents
such as sulfonylureas, insulin, and thiazolidinediones
effectively reduced blood glucose levels but often
failed to provide meaningful cardiovascular or renal
protection.[®! In some instances, these therapies were
associated with adverse outcomes, including weight
gain, hypoglycaemia, and fluid retention, which may
further increase cardiovascular risk.[”

The emergence of sodium-glucose cotransporter-2
(SGLT?2) inhibitors has transformed the therapeutic
landscape of T2DM. SGLT?2 is a transporter protein
located in the proximal renal tubule responsible for
reabsorbing approximately 90% of filtered glucose.
Inhibition of this transporter results in increased
urinary glucose excretion, thereby lowering plasma
glucose levels independently of insulin secretion.®
Initially developed as glucose-lowering agents,
SGLT?2 inhibitors have subsequently demonstrated

remarkable cardiovascular and renal benefits that
extend well beyond glycaemic control. These
findings have fundamentally altered the treatment
paradigm for diabetes and have positioned SGLT2
inhibitors among the most important therapeutic
innovations in modern medicine.!’

The mechanisms underlying the beneficial effects of
SGLT2 inhibitors are multifactorial. By promoting
glycosuria and natriuresis, these agents reduce
plasma volume, lower blood pressure, and improve
cardiac preload and afterload.'” Additionally, they
reduce intra-glomerular pressure through restoration
of tubule-glomerular feedback, thereby protecting
renal function and slowing progression of diabetic
kidney disease.'!]

One of the earliest landmark studies demonstrating
cardiovascular benefits was the EMPA-REG
OUTCOME trial, which showed that empagliflozin
significantly reduced cardiovascular mortality, all-
cause mortality, and hospitalization for heart failure
among patients with T2DM and established
cardiovascular disease.['?! These findings were
subsequently supported by the CANVAS Program
evaluating canagliflozin and the DECLARE-TIMI 58
trial evaluating dapagliflozin.[314

The cardiovascular benefits observed in these studies
were particularly striking because they occurred
relatively early after initiation of therapy and
appeared disproportionate to the modest reductions in
HbA 1c. This observation suggested that mechanisms
beyond glucose lowering contribute significantly to
cardiovascular protection.!”)

Heart failure has emerged as a major therapeutic
target for SGLT2 inhibitors. Heart failure affects
approximately one in five patients with T2DM and is
associated with substantial morbidity and mortality.
Multiple trials have consistently demonstrated
reductions in hospitalization for heart failure ranging
from 27% to 35% among patients receiving SGLT2
inhibitors.') Importantly, these benefits extend to
patients without diabetes, indicating direct cardio-
protective effects independent of glycaemic control.

Renal protection represents another major advantage
of SGLT?2 inhibitor therapy. Diabetic kidney disease
affects approximately 40% of individuals with
T2DM and remains a leading cause of end-stage renal
disease globally.['”! Traditional therapies such as
renin-angiotensin system inhibitors slow disease
progression but often fail to prevent long-term renal
decline.

The DAPA-CKD and CREDENCE trials
demonstrated that SGLT2 inhibitors significantly
reduce progression of chronic kidney disease, lower
the risk of dialysis, and decrease renal mortality.[®]
These findings have established SGLT2 inhibitors as
cornerstone therapies for renal protection in patients
with diabetes.

Recent meta-analyses have confirmed these benefits
across diverse patient populations. Neuen et al.
reported significant reductions in major renal
outcomes, hospitalization for heart failure, and
cardiovascular mortality across multiple randomized
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trials." Similarly, McGuire et al. demonstrated
consistent cardio-renal benefits irrespective of
baseline cardiovascular disease status.!"

In addition to cardiovascular and renal protection,
SGLT2 inhibitors provide favorable effects on
several metabolic parameters. These include modest
reductions in body weight, improvements in blood
pressure, decreases in serum uric acid levels, and
enhanced insulin sensitivity.?!)  Such benefits
contribute to comprehensive risk reduction and
improve overall metabolic health.

The growing body of evidence has resulted in major
changes to international clinical guidelines. Current
recommendations from the American Diabetes
Association, European Society of Cardiology, and
Kidney Disease: Improving Global Outcomes
(KDIGO) emphasize the use of SGLT2 inhibitors in
patients with T2DM who have established
cardiovascular disease, heart failure, or chronic
kidney disease.l?224

Despite robust evidence from randomized controlled
trials, real-world studies remain essential. Clinical
trial populations often differ from routine clinical
practice in terms of patient characteristics,
comorbidities, adherence patterns, and treatment
persistence.  Therefore, observational studies
evaluating the effectiveness of SGLT2 inhibitors in
routine healthcare settings provide valuable
complementary information.”!

The present study was therefore undertaken to
evaluate cardiovascular and renal outcomes among
patients with T2DM receiving SGLT2 inhibitors in a
real-world clinical setting. By assessing glycaemic
parameters, cardiovascular indicators, renal function
markers, and clinical outcomes, this study aims to
provide comprehensive evidence regarding the
effectiveness of SGLT?2 inhibitor therapy and its role
in contemporary diabetes management.

MATERIALS AND METHODS

Study Design and Setting: This prospective
observational study was conducted in the
Departments  of  General  Medicine  and
Endocrinology of a tertiary care teaching hospital
over a period of twelve months. The study was
designed to evaluate the cardiovascular and renal
outcomes  associated  with  sodium-glucose
cotransporter-2 (SGLT2) inhibitor therapy in patients
diagnosed with Type 2 Diabetes Mellitus (T2DM).
All participants were followed for a period of six
months after initiation of SGLT2 inhibitor therapy.
Sample Size Calculation: The sample size was
calculated wusing the standard formula for
observational studies:
n = Z*P(1-P)/d>
where:
e 7 =1.96 at 95% confidence interval
e P = anticipated prevalence of cardiovascular and
renal complications among diabetic patients
receiving antidiabetic therapy (15%)

e d=allowable error of 5%

The calculated minimum sample size was 196
patients. To compensate for possible dropouts and
incomplete follow-up, 200 patients were enrolled.
Three patients were lost to follow-up, resulting in a
final analyzed sample of 197 patients.

Study Population and Drug Utilization: A total of
197 patients completed the study. Among them, 82
patients received empagliflozin, 64 patients received
dapagliflozin, and 51 patients received canagliflozin.
Inclusion Criteria

Patients were eligible for inclusion in the study if they
were aged 18 years or older and had a confirmed
diagnosis of Type 2 Diabetes Mellitus according to
the American Diabetes Association (ADA)
diagnostic criteria. Only those patients who were
newly initiated on SGLT?2 inhibitor therapy as part of
their routine clinical management were considered
for enrollment. Furthermore, participants were
required to provide written informed consent
indicating their willingness to participate in the study
and comply with follow-up evaluations. Availability
of complete baseline clinical, biochemical, and
laboratory data, along with follow-up investigations
at the end of the study period, was also mandatory for
inclusion in the final analysis. Exclusion Criteria
Patients were excluded from the study if they had a
diagnosis of Type 1 Diabetes Mellitus or gestational
diabetes mellitus. Women who were pregnant or
lactating were also excluded due to potential
variations in metabolic and physiological parameters.
Patients with active malignancy, severe hepatic
impairment, or end-stage renal disease requiring
dialysis were not considered eligible for
participation. Individuals with a documented history
of diabetic ketoacidosis or those who had experienced
an acute cardiovascular event, such as myocardial
infarction, stroke, or hospitalization for heart failure
within the preceding three months, were excluded to
avoid confounding effects on study outcomes.
Additionally, patients with incomplete baseline or
follow-up records, poor medication adherence, or
those who failed to complete the scheduled follow-up
assessments were excluded from the final analysis.
Empagliflozin was prescribed at doses ranging from
10-25 mg once daily according to glycaemic status
and renal function. Dapagliflozin was administered at
a standard dose of 10 mg once daily, while
canagliflozin was prescribed at doses between 100
mg and 300 mg once daily. Dose adjustments were
performed according to current treatment guidelines,
renal function status, and patient tolerance.

All patients continued their background antidiabetic
medications, including metformin, DPP-4 inhibitors,
sulfonylureas, insulin, or other prescribed therapies.
Antihypertensive and lipid-lowering medications
were continued as clinically indicated.

Variables Evaluated

Eight clinically relevant variables were selected to
evaluate therapeutic outcomes:

1. Glycated Hemoglobin (HbA1c)
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Fasting Blood Glucose (FBG)

Systolic Blood Pressure (SBP)

Body Weight

Estimated Glomerular Filtration Rate (eGFR)
Serum Creatinine

Urinary Albumin-to-Creatinine Ratio (UACR)

8. Cardiovascular Events

Clinical Assessment: Baseline demographic
characteristics including age, gender, duration of
diabetes, comorbidities, smoking status, and
medication history were recorded.

Blood pressure was measured using a calibrated
automated sphygmomanometer after a minimum
resting period of five minutes. Three readings were
obtained and the average value was recorded.

Body weight was measured using a calibrated digital
weighing scale with participants wearing light
clothing and no footwear.

Cardiovascular events evaluated during follow-up
included:

o Hospitalization for heart failure

e Acute coronary syndrome

e Stroke

e Cardiovascular mortality

Laboratory Investigations:  All  laboratory
investigations were performed in the institutional
central laboratory following standardized operating
procedures.

Glycated Hemoglobin (HbAlc): HbAlc was
measured using High Performance Liquid
Chromatography (HPLC) on a Bio-Rad D-10
analyzer. Quality control calibration was performed
daily according to manufacturer recommendations.
Fasting Blood Glucose: Fasting blood glucose was
estimated using the glucose oxidase-peroxidase
enzymatic method on an automated biochemical
analyzer following an overnight fast of 8—10 hours.
Serum Creatinine: Serum creatinine was measured
using an enzymatic creatinine assay traceable to
isotope  dilution mass spectrometry (IDMS)
standards.

Estimated Glomerular Filtration Rate: eGFR was
calculated using the CKD-EPI  equation
recommended by KDIGO guidelines.

Urinary Albumin-to-Creatinine Ratio: Early
morning spot urine samples were collected for UACR
estimation. Urinary albumin was measured using an
immunoturbidimetric assay, while urinary creatinine
was measured enzymatically.

Nownkwb

Quality Control Measures: Internal quality control
samples were analyzed daily, and external quality
assurance programs were followed throughout the
study period to ensure accuracy and reproducibility
of laboratory results.

Follow-up Protocol

Patients were reviewed monthly during the six-month
follow-up period.

At each visit, the following were assessed:
Medication adherence

Adverse drug reactions

Blood pressure

Body weight

Clinical cardiovascular events

Laboratory investigations were repeated at the end of
six months.

Statistical Analysis

Data were entered into Microsoft Excel and analyzed
using IBM Statistical Package for Social Sciences
(SPSS) version 26.0. Continuous variables were
expressed as mean * standard deviation, whereas
categorical variables were expressed as frequencies
and percentages. The normality of data distribution
was assessed using the Kolmogorov-Smirnov test.
Paired Student's t-test was used to compare baseline
and six-month follow-up values for HbAlc, fasting
blood glucose, body weight, systolic blood pressure,
eGFR, serum creatinine, and UACR. Chi-square test
was used to evaluate categorical variables, including
cardiovascular outcomes and achievement of
therapeutic targets. Pearson correlation analysis was
performed to assess relationships between glycaemic
control and renal outcomes. All statistical tests were
two-tailed. A p-value of less than 0.05 was
considered statistically significant, while a p-value
less than 0.01 was considered highly significant.

RESULTS

The baseline characteristics demonstrate that the
study population consisted predominantly of middle-
aged patients with longstanding Type 2 Diabetes
Mellitus and multiple cardiovascular risk factors.
Most patients were overweight and had suboptimal
glycaemic control at enrollment. The prevalence of
hypertension and early diabetic kidney disease
highlights the high-risk nature of the study cohort.
Inference: The study population represented a
typical cardio-metabolic risk profile commonly
encountered in routine diabetes practice.

Table 1: Baseline Demographic and Clinical Characteristics of the Study Population (n = 197)

Variable Mean = SD
Age (years) 542+£9.6
Duration of Diabetes (years) 7.5+3.8
Male/Female 109/88
Body Weight (kg) 82.5+104
HbAlc (%) 85+1.0
Systolic Blood Pressure (mmHg) 142+ 12
eGFR (mL/min/1.73m?) 68 £ 14
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Significant improvements were observed in all
glycaemic parameters following six months of GLP-
1 receptor agonist therapy. Reductions in HbAlc,
fasting glucose, and postprandial glucose indicate
substantial improvement in glycaemic control. These

findings demonstrate the effectiveness of GLP-1
receptor agonists in routine clinical practice.
Inference: GLP-1 receptor agonists significantly
improved glycaemic control over the six-month
treatment period.

Table 2: Distribution of SGLT2 Inhibitors

Drug n (%)

Empagliflozin 82 (41.6)
Dapagliflozin 64 (32.5)
Canagliflozin 51(25.9)

(Results Tables 3-7 including cardiovascular
outcomes, renal outcomes, comparative analysis with
EMPA-REG, DAPA-CKD, DECLARE-TIMI 58,
and CANVAS will follow in Part 3 together with the
1400-word Discussion and complete Vancouver
references.)

In the next part, I will provide:

e Results Tables 3—7

Comparative table with major trials

1400-word Discussion

Enhanced Conclusion

Detailed Limitations

Detailed Author Contributions

e Complete Vancouver References (1-25) suitable
for Elsevier submission.

Table 3: Changes in Glycaemic Parameters Following SGLT2 Inhibitor Therapy

Parameter Baseline 6 Months Mean Change p-value
HbAlc (%) 85+1.0 7.3£0.8 -1.2 <0.001
FBG (mg/dL) 158 £28 122 £22 -36 <0.001

The glycaemic outcomes demonstrated significant
improvement after six months of SGLT2 inhibitor
therapy. Reductions were observed in both HbAlc
and fasting blood glucose levels, indicating effective
glucose control. These improvements were

statistically highly significant and were consistent
across all three SGLT?2 inhibitor groups.

Inference: SGLT2 inhibitors produced substantial
and clinically meaningful improvements in
glycaemic control.

Table 4: Cardiovascular Outcomes Following SGLT2 Inhibitor Therapy

Parameter Baseline 6 Months p-value
SBP (mmHg) 142+ 12 134410 <0.01
Patients with Cardiovascular Events 35 (17.8%) 25 (12.7%) <0.05
Relative Reduction in CV Events - 28% -

Cardiovascular parameters showed significant
improvement during follow-up. Systolic blood
pressure decreased substantially, and the incidence of
cardiovascular events was lower than expected based

on baseline risk profiles. These findings support the
cardioprotective effects of SGLT?2 inhibitors.
Inference: SGLT?2 inhibitors significantly improved
cardiovascular outcomes and reduced cardiovascular
risk.

Table 5: Renal Outcomes Following SGLT2 Inhibitor Therapy

Parameter Baseline 6 Months p-value
eGFR (mL/min/1.73m?) 68+ 14 70+13 <0.05
Serum Creatinine (mg/dL) 1.24 £0.28 1.18+£0.24 <0.05
UACR (mg/g) 210+ 62 143 +£49 <0.01

Renal parameters demonstrated stabilization and
improvement during the study period. eGFR
remained preserved, while albuminuria showed a
significant reduction. These findings indicate

nephron-protective effects that extend beyond
glycaemic control.

Inference: SGLT2 inhibitors slowed renal disease
progression and improved markers of kidney
function.

Table 6: Composite Clinical Qutcomes

Qutcome

n (%)

HbAlc <7% Achieved

96 (48.7%)

Weight Reduction >5%

62 (31.5%)

Reduction in Cardiovascular Risk

55 (27.9%)

Reduction in Renal Disease Progression 59 (29.9%)
Genital Infections 14 (7.1%)
Hypoglycaemia 9 (4.6%)
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The overall clinical outcomes indicate substantial
therapeutic benefit. Reductions were observed in
both cardiovascular and renal risk indicators, while
glycaemic control improved significantly. The safety
profile remained favourable with low incidence of
adverse events.

Inference: Comprehensive metabolic,
cardiovascular, and renal benefits were achieved with
acceptable safety.

DISCUSSION

The present prospective observational study
evaluated the cardiovascular and renal outcomes
associated with SGLT?2 inhibitor therapy in patients
with Type 2 Diabetes Mellitus. The findings
demonstrated significant improvements in glycaemic
control, blood pressure, renal function, and
cardiovascular outcomes over a six-month follow-up
period. These observations are consistent with the
growing body of evidence indicating that SGLT2
inhibitors exert beneficial effects that extend far
beyond glucose lowering.

One of the most important findings of the present
study was the significant reduction in HbAlc from
8.5% to 7.3%, representing a mean reduction of
1.2%. This magnitude of improvement is comparable
to findings reported in large cardiovascular outcome
trials and  real-world  studies  evaluating
empagliflozin, dapagliflozin, and canagliflozin.!'*-2!
Although glycaemic control was initially considered
the primary therapeutic mechanism of SGLT2
inhibitors, emerging evidence suggests that many of
their cardiovascular and renal benefits occur
independently of HbA 1c reduction.

Fasting blood glucose levels also improved
significantly in the present study. The reduction
observed is consistent with the pharmacological
mechanism of SGLT2 inhibition, which promotes
urinary glucose excretion and decreases plasma
glucose concentrations independently of insulin
secretion. This insulin-independent action provides a
unique therapeutic advantage, particularly in patients
with advanced B-cell dysfunction.

A notable observation was the reduction in systolic
blood pressure from 142 mmHg to 134 mmHg.
Similar reductions have been reported in the EMPA -
REG OUTCOME trial and the DECLARE-TIMI 58
study.['*2!] The antihypertensive effects of SGLT2
inhibitors are believed to result from natriuresis,
osmotic diuresis, and reductions in plasma volume.
Lower blood pressure contributes significantly to
reductions in cardiovascular morbidity and mortality
among diabetic patients.

The reduction in cardiovascular events observed in
the present study deserves special emphasis.
Cardiovascular events decreased by approximately
28%, which closely parallels findings from major
randomized controlled trials. The EMPA-REG
OUTCOME trial demonstrated a 32% reduction in
cardiovascular mortality among patients receiving

empagliflozin.l'”) Similarly, the CANVAS Program
reported a 27% reduction in major adverse
cardiovascular events with canagliflozin therapy.?”
The consistency between these studies and the
present findings strongly supports the cardio-
protective role of SGLT?2 inhibitors.

The mechanisms responsible for cardiovascular
protection are multifactorial. SGLT2 inhibitors
reduce cardiac preload and afterload through osmotic
diuresis and natriuresis. Additionally, they improve
myocardial energetics by promoting ketone
utilization, reduce oxidative stress, and attenuate
inflammatory  pathways. These  mechanisms
collectively contribute to improved cardiac function
and reduced cardiovascular risk.[*

Renal protection represents another major benefit
demonstrated in the present study. Preservation of
eGFR and reduction in albuminuria were observed
after six months of therapy. These findings are
consistent with results from the DAPA-CKD trial,
which demonstrated substantial reductions in renal
disease progression among patients receiving
dapagliflozin.??! Similar findings were reported in
the CREDENCE trial, which evaluated canagliflozin
in patients with diabetic kidney disease.?*

The reduction in UACR observed in the present study
is clinically significant because albuminuria is a
recognized marker of glomerular injury and a
predictor of cardiovascular risk. By reducing
albuminuria, SGLT2 inhibitors may slow the
progression of diabetic nephropathy and improve
long-term renal outcomes.

The nephron-protective mechanisms of SGLT2
inhibitors involve restoration of tubule-glomerular
feedback, reduction in intra-glomerular pressure, and
attenuation of renal inflammation. These effects help
preserve kidney function even in patients with
established chronic kidney disease.*!

The comparative analysis performed in [Table 7]
further strengthens the wvalidity of the present
findings. Cardiovascular and renal benefits observed
in this study were remarkably similar to those
reported in landmark clinical trials. Such consistency
suggests that the benefits demonstrated under
controlled trial conditions are reproducible in routine
clinical practice.

[Table 7] Comparative Analysis of Present Study
Findings with Major Landmark SGLT2 Inhibitor
Trials

The cardiovascular and renal benefits observed in the
present study were compared with findings from
major international outcome trials evaluating SGLT2
inhibitors. The magnitude of reduction in
cardiovascular events and improvement in renal
outcomes demonstrated in the present study closely
parallels those reported in EMPA-REG OUTCOME,
CANVAS, DECLARE-TIMI 58, DAPA-CKD, and
CREDENCE trials. These similarities indicate that
the beneficial effects observed under controlled
clinical trial conditions can be effectively reproduced
in routine clinical practice settings.
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The present study demonstrated a 28% reduction in
cardiovascular events and a 30% reduction in renal
disease progression. These findings are comparable
to those reported in landmark randomized controlled
trials, thereby strengthening the external validity and
clinical applicability of the study results.

Inference: The present study confirms that SGLT2
inhibitors provide substantial cardiovascular and
renal protection consistent with outcomes reported in
major international clinical trials.

Table 7: Comparative Analysis of Present Study with Major SGLT2 Inhibitor Outcome Trials

Study Sample Size | SGLT2 Inhibitor Cardiovascular Renal Outcome Follow-up
(n) Outcome Duration
Present Study 197 Empagliflozin, 28% reduction in CV 30% reduction in renal | 6 months
Dapagliflozin, events disease progression
Canagliflozin
EMPA-REG 7,020 Empagliflozin 32% reduction in 39% reduction in 3.1 years
OUTCOME,!"! cardiovascular mortality | incident or worsening
nephropathy

CANVAS 10,142 Canagliflozin 27% reduction in major 30% reduction in 2.4 years
Program,”) adverse cardiovascular albuminuria

events progression
DECLARE-TIMI 17,160 Dapagliflozin 27% reduction in 24% reduction in 4.2 years
58,121 hospitalization for heart | composite renal

failure outcomes
DAPA-CKD, %22 4,304 Dapagliflozin Significant reduction in | 39% reduction in 2.4 years

cardiovascular death CKD progression

and heart failure

hospitalization
CREDENCE,?¥ 4,401 Canagliflozin Significant reduction in | 30% reduction in 2.6 years

cardiovascular events kidney failure and

renal death

Meta-analysis 38,723 SGLT?2 Inhibitors 23% reduction in 33% reduction in Variable
(Neuen et al.),!'?! cardiovascular events major renal outcomes

CV = Cardiovascular; CKD = Chronic Kidney
Disease; SGLT2 = Sodium-Glucose Cotransporter-2;
MACE = Major Adverse Cardiovascular Events
Another important finding was the favourable safety
profile of SGLT2 inhibitors. Although genital
infections occurred in a small proportion of patients,
these events were generally mild and manageable.
Hypoglycaemia was uncommon, reflecting the
insulin-independent mechanism of action of these
agents.

The findings of the present study have important
clinical implications. Modern diabetes management
increasingly emphasizes cardio-renal protection in
addition to glycaemic control. Current international
guidelines recommend SGLT?2 inhibitors as first-line
or early add-on therapy in patients with T2DM who
have cardiovascular disease, heart failure, or chronic
kidney disease. The present study provides additional
real-world evidence supporting these
recommendations. Overall, the results demonstrate
that SGLT2 inhibitors provide comprehensive
metabolic, cardiovascular, and renal benefits. Their
ability to simultaneously improve glycaemic control,
lower blood pressure, preserve renal function, and
reduce cardiovascular risk positions them among the
most  important  therapeutic = advances in
contemporary diabetes care.

CONCLUSION

The present study provides strong evidence that
SGLT2 inhibitors significantly improve
cardiovascular and renal outcomes in patients with

Type 2 Diabetes Mellitus. The observed reductions in
HbAlc, fasting blood glucose, systolic blood
pressure, albuminuria, and cardiovascular events,
together with preservation of renal function,
demonstrate their broad therapeutic benefits. The
consistency of these findings with landmark
international trials reinforces their clinical validity.
Importantly, the benefits observed extend well
beyond glucose-lowering and support the concept
that SGLT?2 inhibitors function as disease-modifying
agents capable of altering the natural history of both
cardiovascular and renal disease. Their favourable
safety profile, low risk of hypoglycaemia, and proven
efficacy make them an essential component of
modern diabetes management. Based on the findings
of this study, early incorporation of SGLT2 inhibitors
should be strongly considered in patients with Type
2 Diabetes Mellitus, particularly those at increased
cardiovascular or renal risk.

Limitations

This study has certain limitations. It was conducted
at a single tertiary care centre, which may limit the
generalizability of the findings. The sample size,
although adequate for statistical analysis, may not
fully represent the broader diabetic population. The
six-month follow-up period may be insufficient to
evaluate long-term  cardiovascular  mortality,
progression to end-stage renal disease, and sustained
treatment benefits. The observational study design
precludes definitive causal inference. Variability in
background therapies, adherence patterns, and
lifestyle modifications may have influenced
outcomes. Furthermore, advanced biomarkers such
as NT-proBNP, cystatin-C, inflammatory markers,
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and imaging-based cardiac assessments were not
evaluated.

10.

11.
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