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ABSTRACT:

Background: Sodium-glucose co-transporter 2 inhibitors (SGLT-2 inhibitors or Gliflozins) have
emerged as a class of drugs with potential benefits in both diabetic and non-diabetic patients. The
impression of those agents on cardiorenal results in individuals with and without diabetes has been a
subject of increasing interest and research. This study aims to explore and compare impacts of
SGLT-2 inhibitors on cardiorenal health in these two distinct patient populations.

Aim: The main goal of our research is to explore cardiorenal outcomes in individuals having
diabetes who are treated with SGLT-2 inhibitors, also in non-diabetic individuals who are
prescribed these medications. The secondary aim is to discern potential differences in the
mechanisms of action and therapeutic responses between diabetic and non-diabetic cohorts.
Method: A comprehensive literature review was conducted at Nephrology division Khyber
Teaching Hospital (KTH) Peshawar from April 2022 to march 2023 in order to get existing research
on SGLT-2 inhibitors and their impact on cardiorenal health. In addition, a prospective cohort study
was carried out, including patients with and without diabetes, who were prescribed SGLT-2
inhibitors. Clinical, biochemical, and imaging data were collected, and cardiorenal endpoints such
as cardiovascular events, kidney function, and quality of life were assessed. Statistical studies were
achieved to compare outcomes between diabetic and non-diabetic groups.

Results: Subgroup studies were performed to investigate whether impact of SGLT-2 inhibitors on
cardiorenal outcomes varied based on specific patient characteristics such as age, gender, and
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baseline eGFR. The research involved the overall 200 respondents, divided into two sets: these
having diabetes (n=100) and those without diabetes (n=100).

Conclusion: SGLT-2 inhibitors, commonly known as Gliflozins, have shown promising results in
improving cardiorenal results in both diabetic and non-diabetic patients. Their use should be
considered as a therapeutic option beyond diabetes management, especially in patients at danger of
cardiovascular and renal problems. Additional research is required to clarify precise mechanisms
responsible for these effects and to optimize treatment strategies.

Keywords: SGLT-2 inhibitors, Gliflozins, cardiorenal outcomes, diabetes, cardiovascular health,
chronic kidney disease, literature review, prospective cohort study, therapeutic options.

INTRODUCTION:

In recent years, the landscape of cardiovascular and renal disease management has witnessed a
transformative shift with the introduction of a novel class of medications recognized as Sodium-
Glucose Cotransporter-2 (SGLT-2) inhibitors, often referred to as "gliflozins [1]." These innovative
pharmaceutical agents have garnered considerable attention for their profound impact on improving
cardiorenal results in individuals, both with and without diabetes. The emergence of SGLT-2
inhibitors represents a groundbreaking advancement in the realm of chronic disease management,
revolutionizing the approach to addressing cardiovascular and renal conditions [2]. This
introduction delves into the remarkable role that SGLT-2 inhibitors play in shaping the cardiorenal
landscape and underscores their significance in diverse patient populations [3].

SGLT-2 inhibitors are the class of antidiabetic medications initially established for therapy of type 2
diabetes mellitus. However, what sets them apart from conventional diabetes treatments is their
unique mechanism of action [4]. By selectively inhibiting the SGLT-2 receptors in the renal tubules,
these drugs hinder glucose reabsorption and promote its excretion through the urine [5]. This
mechanism ultimately leads to a reduction in blood glucose levels, making SGLT-2 inhibitors a
valuable therapeutic option for individuals with diabetes. Notably, their glucose-lowering properties
are achieved without inducing hypoglycemia, a common side effect associated with many other
antidiabetic agents [6].
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Beyond their primary antidiabetic effects, SGLT-2 inhibitors have demonstrated a remarkable array
of benefits that extend well beyond diabetes management. Research has unveiled their ability to
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decrease the danger of main hostile cardiovascular events (MACE), slow development of chronic
kidney illness (CKD), and alleviate heart failure symptoms [7]. Those findings have redefined part
of SGLT-2 inhibitors, turning them into multifaceted agents with the potential to benefit a wide
spectrum of patients, including those without diabetes [8].

One of the most significant areas where SGLT-2 inhibitors have made a profound impact is in
improving cardiorenal results. In individuals having type 2 diabetes, danger of developing
cardiovascular complications and renal dysfunction is significantly elevated [9]. The multifaceted
benefits of SGLT-2 inhibitors have the potential to address these intertwined health concerns
comprehensively. Moreover, studies have indicated that the cardioprotective and nephroprotective
effects of SGLT-2 inhibitors extend to individuals who do not have diabetes. This presents a
transformative shift in the treatment paradigm, offering an entirely new approach to cardiorenal risk
reduction [10].

The precise mechanisms underlying cardiorenal benefits of SGLT-2 inhibitors in individuals having
diabetes remain the subject of ongoing research. However, several factors appear to contribute to
these positive outcomes. SGLT-2 inhibitors are known to reduce blood pressure, decrease arterial
stiffness, and promote weight loss, all of which can mitigate cardiovascular risk factors [11].
Additionally, they were revealed to decrease inflammation and oxidative stress, that are implicated
in pathogenesis of heart disease and kidney dysfunction.

Image 2:
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SGLT-2 inhibitors have demonstrated a notable impact on heart failure outcomes as well. Heart
failure, with or without concurrent diabetes, is a condition associated with high morbidity and
mortality [12]. SGLT-2 inhibitors, through mechanisms not entirely understood, have shown the
ability to decrease danger of heart failure exacerbations and hospitalizations. This effect is not
limited to patients with diabetes, making these medications a groundbreaking intervention in
management of heart failure for a broader patient population [13].

Chronic kidney disease is another area where SGLT-2 inhibitors have shown immense promise. The
progression of kidney disease is a major concern for individuals with diabetes, but these medications
have been found to slow the decline in renal function significantly [14]. Furthermore, researches
have specified that SGLT-2 inhibitors can offer Reno protective benefits to patients without diabetes
who suffer from CKD. By reducing proteinuria, lowering glomerular filtration rate decline, and
lowering danger of end-stage renal illness, they provide a unique and vital therapeutic option for
managing renal health [15].

The introduction of SGLT-2 inhibitors, or gliflozins, has redefined the landscape of cardiorenal
management. These medications, originally designed for diabetes management, have demonstrated
unparalleled efficacy in reducing cardiovascular risk, improving heart failure outcomes, and slowing
the progression of chronic kidney disease [16]. Their multifaceted benefits extend to patients both
with and without diabetes, providing a remarkable new approach to comprehensive cardiorenal risk
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reduction. This review explores the evolving role of SGLT-2 inhibitors in reshaping field of
cardiorenal medicine and underscores their potential to revolutionize patient care, offering a new era
of hope and improved outcomes for individuals with complex cardiovascular and renal conditions
[17].

METHODOLOGY:

Sodium-glucose cotransporter-2 (SGLT-2) inhibitors, commonly known as Gliflozins, have
appeared as the novel class of medications with potential benefits in improving cardiorenal results in
individuals with and without diabetes. This methodology outlines approach to investigating role of
SGLT-2 inhibitors in cardiorenal results, encompassing individuals from diverse backgrounds. The
study's primary objective is to understand efficiency and safety of SGLT-2 inhibitors in preventing
cardiovascular and renal complications, offering vital insights for clinical practice and patient care.

Study Design:

1.1. Study Type:

A comprehensive systematic review and meta-analysis will be led to synthesize present indication
on SGLT-2 inhibitors' impact on cardiorenal outcomes. We will also include prospective
observational studies to evaluate real-world effectiveness and safety.

1.2. Inclusion Criteria:

Randomized controlled trials (RCTs)

Observational research

Studies published in English language

Studies reporting data on cardiorenal outcomes

1.3. Exclusion Criteria:

Studies with insufficient data or reporting bias

Studies not relevant to SGLT-2 inhibitors or cardiorenal outcomes

Studies without peer-reviewed publication

Data Sources:

2.1. Literature Search: A systematic search will be conducted in major databases, including
PubMed, Embase, Scopus, and Cochrane Library, using predefined search terms, such as "SGLT-2
inhibitors,” "Gliflozins," "cardiorenal outcomes,” and relevant synonyms.

2.2. Hand Searching: Reference lists of involved articles, systematic reviews, and clinical practice
guidelines will be examined for additional relevant studies.

Study Selection:

3.1. Screening: Two independent reviewers will screen titles and abstracts to recognize possibly
suitable researches.

3.2. Full-Text Review: Full-text articles of the selected researches will be reviewed for last
inclusion.

Data Extraction:

4.1. Data Variables: A standardized data extraction form will be used to collect applicable info,
with study characteristics, patient demographics, intervention details, and cardiorenal outcomes.

4.2. Data Validation: Data extraction will be cross-validated by two independent reviewers, and
differences will be determined through consensus or a third reviewer.

Quality Assessment:

5.1. RCTs: To evaluate the quality of the reported randomized controlled researches, the Cochrane
Risk of Bias tool will be utilized.

5.2. Observational Studies: The Newcastle-Ottawa Scale will be employed to measure quality of
observational studies.
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Data Synthesis and Analysis:

6.1. Meta-Analysis: For RCTs, a meta-study will be led to estimate overall impact of SGLT-2
inhibitors on cardiorenal outcomes using RevMan or a similar software.

6.2. Subgroup Analysis: Subgroup analyses will be performed to investigate impact of SGLT-2
inhibitors in different patient populations (having diabetes, without diabetes) and varying SGLT-2
inhibitors.

6.3. Sensitivity Analysis: Sensitivity study will be carried out to assess the robustness of the
findings through evaluating the impact of study quality and publication bias.

Assessment of Heterogeneity:

7.1. Statistical Heterogeneity: The I2 statistic will be used to assess statistical heterogeneity among
the included studies.

7.2. Clinical Heterogeneity: Medical heterogeneity will be evaluated by considering the variations
in study populations, intervention dosages, and outcomes.

Publication Bias:
8.1. Funnel Plot: Publication bias will be assessed using funnel plots.
8.2. Statistical Tests: Egger's and Begg's tests will be utilized to detect possible publication bias.

Reporting and Dissemination:

9.1. Manuscript: The results will be described in accordance with PRISMA strategies and
succumbed for publication in a peer-reviewed journal.

9.2. Presentation: The results will be presented at relevant scientific conferences to disseminate the
findings and engage with the scientific community.

Ethical Considerations:
10.1. Ethical Approval: As this study involves a review of existing literature, ethical approval is
not required.

Limitations:

11.1. The potential limitations of this study will be discussed, including biases, heterogeneity, and
data availability.

This comprehensive methodology outlines systematic review and meta-study approach to
investigate character of SGLT-2 inhibitors (Gliflozins) in enhancing cardiorenal results in
individuals with and without diabetes. The outcomes of our current research were to offer important
perceptions into efficacy and safety of SGLT-2 inhibitors, informing clinical practice and patient
care decisions.

RESULTS:

4.1 Participant Characteristics:

The research comprised the overall 200 participants, divided into two groups: these through diabetes
(n=100) and these without diabetes (n=100). Table 4.1 summarizes the baseline features of research
applicants in both groups.

Table 4.1: Baseline Characteristics of Study Participants:

Characteristic With Diabetes (n=100) Without Diabetes (n=100)
Age (years) 58.4+6.2 57.8+5.9

Gender (Male/Female) 55/45 48/52

Duration of Diabetes (years) 8.7+31 -

eGFR (mL/min/1.73m? 52.3+10.5 71.8+9.2

HbAlc (%) 7.8+£0.9 -

BMI (kg/m?) 30.2+45 27.9+3.6

Vol. 30 No. 18 (2023): JPTCP (1001-1009)

Page | 1005


https://jptcp.com/index.php/jptcp/issue/view/79

Role Of Sglt-2 Inhibitors (Gliflozins) And Cardiorenal Outcome In Patients With Or Without Diabetes

Effect of SGLT-2 Inhibitors on Cardiorenal Results

4.2.1 Cardiorenal Outcomes in Participants with Diabetes

In participants with diabetes, effect of SGLT-2 inhibitors on cardiorenal results was assessed over a
follow-up period of 12 months. The outcomes are presented in Table 4.2.

Table 4.2: Cardiorenal Outcomes in Participants with Diabetes:

Outcome Measure SGLT-2 Inhibitor Group (n=50) | Control Group (n=50)
Change in eGFR (mL/min/1.73m?) | -2.1 £ 4.3* -7.8+£3.9

Albuminuria Reduction (%) 42.6 £ 8.5* 18.9+5.2
Hospitalization for HF (%) 12* 28

Cardiovascular Events (%) 6* 17

4.2.2 Cardiorenal Outcomes in Participants without Diabetes
For participants without diabetes, effect of SGLT-2 inhibitors on cardiorenal outcomes was assessed
over the same 12-month follow-up period. The outcomes are presented in Table 4.3.

Table 4.3: Cardiorenal Outcomes in Participants without Diabetes:

Outcome Measure SGLT-2 Inhibitor Group (n=50) | Control Group (n=50)
Change in eGFR (mL/min/1.73m?) 25+3.1* -1.2+£29

Albuminuria Reduction (%) 34.7£7.4* 12.8+4.6
Hospitalization for HF (%) 5* 14

Cardiovascular Events (%) 3* 11

Note: * indicates statistically substantial difference (p < 0.05).

Subgroup studies were achieved to investigate whether effect of SGLT-2 inhibitors on cardiorenal
results varied based on specific patient characteristics such as age, gender, and baseline eGFR.

DISCUSSION:

Sodium-glucose co-transporter 2 (SGLT-2) inhibitors, commonly referred to as gliflozins, have
emerged as a groundbreaking class of drugs in therapy of diabetes. However, their impact extends
far beyond glycemic control. SGLT-2 inhibitors have shown significant potential in improving
cardiorenal results, not only in individuals through diabetes but also in those without the disease
[18]. This discussion will delve into role of SGLT-2 inhibitors in enhancing cardiorenal results and
implications for both diabetic and non-diabetic individuals.

SGLT-2 inhibitors primarily function by inhibiting the reabsorption of glucose in proximal tubules
of kidneys, leading to enhance urinary glucose excretion [19]. This mechanism not only reduces
blood glucose levels but also exerts beneficial effects on the cardiovascular and renal systems.
Several clinical trials have demonstrated the cardioprotective and Reno protective impacts of SGLT-
2 inhibitors, reshaping the way we approach the management of diabetes and cardiorenal diseases.

In individuals having diabetes, usage of SGLT-2 inhibitors has been related with a reduced risk of
cardiovascular events, such as heart failure hospitalization and cardiovascular death [21]. Trials like
the EMPA-REG OUTCOME and DECLARE-TIMI 58 have provided compelling evidence of these
benefits. Moreover, SGLT-2 inhibitors have shown a marked reduction in progression of diabetic
nephropathy and are believed to have Reno protective properties. This is particularly significant
since diabetic nephropathy is the main source of end-stage renal illness [22].

But what is most intriguing is that SGLT-2 inhibitors are not confined to diabetes management
alone. In recent years, their use in individuals without diabetes has garnered attention. The DAPA-
HF and EMPEROR-Reduced trials have shed light on the potential benefits of SGLT-2 inhibitors in
individuals with heart failure, with or without diabetes [23]. These researches were specified that
SGLT-2 inhibitors can substantially decrease danger of hospitalization for heart failure, slow
progression of kidney disease, and less cardiovascular death in non-diabetic patients through heart
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failure and reduced ejection fraction. These findings have broadened the therapeutic scope of
SGLT-2 inhibitors, suggesting that their use may extend beyond diabetes management to a broader
population of patients with cardiorenal conditions.

The multifaceted mechanisms through which SGLT-2 inhibitors advance cardiorenal results in both
diabetic and non-diabetic individuals are not yet fully elucidated, but several key factors come into
play [24]. The diuretic effect of these drugs leads to volume reduction, decreasing the preload on the
heart and alleviating the burden on the kidneys. Additionally, the decrease in systolic and diastolic
blood pressure (DBP) is thought to contribute to their cardioprotective effects. SGLT-2 inhibitors
also seem to alter the neurohormonal balance, with the decrease in plasma norepinephrine levels and
activation of renin-angiotensin-aldosterone system, resulting in decreased oxidative stress and
inflammation. These combined effects contribute to improved cardiac and renal function [25].
However, it is crucial to acknowledge that while SGLT-2 inhibitors have shown great promise in
improving cardiorenal outcomes, they are not without side effects and potential risks. One of the
most notable adverse effects is the risk of euglycemic diabetic ketoacidosis (DKA). This condition,
characterized by the presence of ketoacidosis without significantly elevated blood glucose levels, is
very infrequent but possibly serious side effect of SGLT-2 inhibitors. It is essential for healthcare
providers to be aware of this risk and educate patients on the signs and symptoms of DKA,
especially in those without diabetes who might not be as familiar with the condition.

Furthermore, long-term safety of SGLT-2 inhibitors in non-diabetic populations requires further
investigation. While the DAPA-HF and EMPEROR-Reduced trials have provided valuable insights,
more research is required to assess dangers and benefits of these drugs in individuals without
diabetes over extended periods.

The role of SGLT-2 inhibitors in improving cardiorenal results in individuals through or without
diabetes is an exciting development in the field of medicine. These drugs have shown remarkable
potential in reducing the risk of heart failure hospitalization, cardiovascular events, and the
progression of kidney illness. While initially developed for diabetes management, the benefits of
SGLT-2 inhibitors have extended beyond glycemic control, offering new treatment options for a
broader range of patients. However, the medical community must remain vigilant about potential
side effects, particularly the risk of euglycemic DKA, and continue to investigate the long-term
safety and effectiveness of these drugs. SGLT-2 inhibitors have certainly opened up new avenues
for cure of cardiorenal diseases, but careful consideration and ongoing research are essential to
maximize their potential benefits while minimizing risks.

CONCLUSION:

In conclusion, SGLT-2 inhibitors, commonly known as gliflozins, have appeared as the pivotal class
of medications with profound implications for cardiorenal results in both diabetic and non-diabetic
patients. Extensive clinical research has demonstrated their ability to decrease the risk of heart
failure, chronic kidney disease progression, and cardiovascular events. Their mechanism of action,
which primarily involves enhancing glucose excretion through the kidneys, offers unique benefits
beyond glycemic control. These drugs exhibit promising potential for improving the overall
cardiovascular and renal health of individuals, irrespective of their diabetic status. As we continue to
explore the multifaceted impacts of SGLT-2 inhibitors, they represent a significant advancement in
the management of cardiorenal diseases.
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