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Abstract

Background: Sodium-glucose co-transporter 2 inhibitors, usually developed for glycemic control in type 2 diabetes
mellitus, have illustrated remarkable cardiovascular benefits in specific clinical trials. Their mechanism of action
broadened beyond glucose lowering, purposing the pleiotropic effects that may give to reduced cardio-vascular risk.
Objective: To find out the effectiveness of SGLT2 inhibitors in reduction of cardiovascular events between patients
with T2DM and highlight patterns at different cardiovascular results. Methods: A Backdated group analysis of
published randomized controlled trials and real-world studies was held. Patients with T2DM receiving SGLT2
inhibitors were linked for changes in cardio-vascular results including major adverse cardio-vascular events, heart
failure hospitalization, and cardio-vascular mortality. Results: SGLT2 inhibitors remarkably reduced the risk of HFH
less than 30% and CV mortality at 20% contrasting to placebo. The effect on MACE was more modest but statistically
remarkable. Subgroup analyses highlight consistent benefits across age, sex, and comorbidities. Conclusion: SGLT2
inhibitors consult robust cardio-vascular protection in patients with T2DM, specifically in reducing HFH and CV death.
These findings give strength to their broader use in T2DM management with cardio-vascular risk. Keywords:
Cardiovascular risk, heart strokes, mortality rate, inhibitors., SGLT2 inhibitors, cardio-vascular, patients, T2DM

management.
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Introduction

Type 2 diabetes mellitus is a worldwide health
challenge distinguish by chronic hyperglycemia
resulting from insulin resistance and pair up with
insulin secretion [1]. On the other side of glycemic
control, a major concern in the management of T2DM
is the heightened risk of cardio-vascular disease,
which remains the major cause of morbidity and

mortality in this population [2].

SGLT2 Inhibitors

In spite of advancements in glycemic therapies,
traditional glucose-lowering agents have clearly
highlight the limited impact on cardio-vascular
outcomes, highlighting the need for therapeutic
approaches that concurrently address both glycemic
and cardiovascular risks [3]. Sodium-glucose co-
transporter 2 inhibitors are a major class of oral
antidiabetic agents that act separately of insulin by
promoting urinary glucose excretion through the
inhibition of SGLT2 proteins in the renal proximal
tubule [4]. Additionally, to lowering blood glucose,
SGLT2 inhibitors result in modest weight loss and
blood pressure reduction. These effects, along with
potential diuretic and natriuretic actions, have led
researchers to explore their impact on cardiovascular
outcomes [5]. Latest landmark trials such as EMPA-
REG OUTCOME, CANVAS, and DECLARE-TIMI 58 have
reported cardio-vascular benefits associated with the
use of SGLT2 inhibitors, beyond their glucose-

lowering effect.
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These trials have consistently illustrated reductions in
heart failure hospitalizations and cardio-vascular
death, prompting a paradigm shift in diabetes
management guidelines [6]. However, SGLT2
inhibitors are now recommended not only for
glycemic control but also for patients with existing
atherosclerotic cardiovascular disease or high CV risk
[7]. Given the rapid accumulation of evidence and
growing clinical use, this study aims to synthesize
data on the cardiovascular outcomes associated with
SGLT2 inhibitor use in T2DM patients. By analyzing
key clinical trials and observational studies, we
measure the magnitude and consistency of these
benefits across different patient populations [8]. The
objective is to clear out the role of SGLT2 inhibitors in
cardio-vascular risk reduction and inform clinical
decision-making in the holistic management of T2DM.
Methodology

A broad literature study and data extraction were
performed from major irregular controlled trials and
real-world cohort studies published between 2015
and 2024. Databases including PubMed, Embase, and
ClinicalTrials.gov were searched using the keywords
“SGLT2 inhibitors,” “cardiovascular outcomes,” and
“type 2 diabetes.” Inclusion criteria were studies
involving adults with T2DM assessing cardio-vascular
endpoints such as MACE, heart failure hospitalization,

and cardiovascular mortality. Data were extracted on



study design, population characteristics, duration of
follow-up, and primary outcomes. Meta-analytical
techniques were not employed; instead, aggregated
data from key studies were tabulated and
qualitatively assessed for trends and significance.
Results

The analysis included data from five pivotal trials
(EMPA-REG, CANVAS, DECLARE-TIMI 58, DAPA-HF,
and VERTIS-CV) involving over 45,500 patients with
T2DM. Across these trials, SGLT2 inhibitors
consistently reduced heart failure hospitalizations
and cardiovascular mortality. The impact on MACE
was observed primarily in patients with established
atherosclerotic cardiovascular disease.

Table 1: Summary of Cardiovascular Outcomes in

Major SGLT2i Trials

Patie ||MACE |HFH Ccv
Trial Drug nts Reducti||Reducti||Mortal

(n) on on ity

EMPA- |[Empaglifl
7,050 ||16% | ||36% 1 ||39%
REG ozin

CANVA ||Canagliflo||10,15
15% 4 {|34% L |[14% {

S zin 2
DECLA
Dapagliflo||17,17
RE- NS 28% | ||18% |
zin 0
TIMIS8
DAPA- ||Dapagliflo Not
4,745 33% U [|19% |
HF zin primary

VERTIS ||Ertuglifloz
8,248 ||NS 31% { [|NS
-CV in

Table 2: Subgroup Cardiovascular Risk Reduction

with SGLT2i Use

MACE  |[HFH
(%) (%) ||(%)

CV  Death
Subgroup

T2DM with ASCVD |4 16% || 34%||d 26%

T2DM without

NS 4 28% ||\ 13%
ASCVD
Age > 65 b 14% ||\ 33% (|4 23%
Women b 13% |4 29% || 18%
Discussion

The data from different large-scale trials indicate that
SGLT2 inhibitors provide significant cardiovascular
protection, particularly in reducing heart failure-
related events and cardio-vascular death in patients
with T2DM [9]. Unlike previous classes of anti-
diabetic drugs, the benefits of SGLT2 inhibitors
appear to extend beyond glucose control,
underscoring their unique therapeutic profile [10].
Heart failure hospitalization emerged as the most
consistently improved endpoint across all major
trials. This highlights a class effect likely mediated by
the diuretic and natriuretic properties of SGLT2
inhibitors, which improve volume status, reduce
preload and afterload, and enhance cardiac function
[11]. This benefit is observed even in patients without
established heart failure or ASCVD, reinforcing their
role in primary prevention in high-risk individuals. The
effect on major adverse cardiovascular events was

more variable, with greater benefit observed in



patients with established ASCVD [12]. This suggests
that while SGLT2 inhibitors are effective in clearing
cardiovascular risk, their benefit is amplified in those
with pre-existing vascular disease. For patients
without such history, the focus may shift more
toward heart failure prevention and renal protection
[13]. Interestingly, subgroup analyses revealed
consistent benefits across different age groups and
genders, indicating broad applicability in diverse
clinical settings. The relative reduction in
cardiovascular mortality, although not uniformly
significant across all trials, remains a critical
observation that further supports the integration of
SGLT2 inhibitors into standard cardiovascular risk
management strategies for T2DM [14]. Real-world
data further reinforce these findings, indicating that
the cardiovascular benefits seen in clinical trials are
translatable to routine practice [15]. Additionally,
emerging evidence suggests potential benefits in
patients with heart failure with preserved ejection
fraction and chronic kidney disease, which may
expand their indications in the near future. However,
some concerns persist regarding the safety profile,
including increased risk of genitourinary infections
and diabetic ketoacidosis [16]. These side effects
necessitate careful patient selection and monitoring.
Moreover, long-term data on cardiovascular
outcomes are still maturing, particularly for newer
agents in the class [17]. Overall, the robust
cardiovascular benefits observed with SGLT2
inhibitors mark a significant advancement in the

holistic management of T2DM, aligning metabolic and

cardiovascular goals under a unified therapeutic
strategy.

Conclusion

SGLT2 inhibitors represent a paradigm shift in the
management of type 2 diabetes, offers a substantial
cardiovascular protection alongside glycemic control.
The consistent reduction in heart failure
hospitalization and cardiovascular mortality positions
them as critical agents in reducing the world wide
burden of cardio-vascular complications in T2DM.
Their broad effectivenesss across patient subgroups
further underscores their value. Future research
should aim to refine patient selection and optimize
long-term results, but current evidence strongly
supports the expanded use of SGLT2 inhibitors in
clinical practice.
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