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Abstract:

SLGT?2 inhibitors are antihyperglycemic drugs that block sodium-glucose cotransporter 2 and increase glucosuria by
inhibiting renal glucose reabsorption. The fact that they were first identified as useful in diabetes mellitus for this reason,
i.e., reduced glucose reuptake by the proximal tubule of the kidney in preventing hyperglycemia is disappointing. A recent
research study also suggested these agents may be relevant to depression treatments. Decreased mortality rates and shorter
hospital stays have been reported upon administration of these drugs. Moreover, SGLT2 inhibitors take a toll on the renal
system, thus warranting more scrutiny over their effect on it.

The management of diabetes has seen these drugs coming up as an important class of antihyperglycemic agents.
Additionally, scientific studies have recently demonstrated that SGLT2 are effective in the management of heart failure
and can considerably reduce both death risk and durations of hospitalization for heart failure patients. Through this
discovery, new researches and clinical trials can be done.

Nevertheless, they don’t affect kidney diseases because they only change renal glucose reabsorption. Hence, more research
is necessary to understand better how much effects on kidney function and related physiological changes that may occur.
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Introduction

Heart failure is when the heart fails to support systemic circulation
effectively. It is a syndrome due to either of two cardiac issues; structural
or functional that impede blood ejection into the systemic circulation or
limit ventricular filling. Heart failure remains a common condition
globally, with significant morbidity and mortality rates [1]. As of now,
there are sixty-four million people in the world who have heart failure. As
aresult, healthcare has been forced to develop measures aimed at reducing
the social and economic burden occasioned by heart failure [2].
Cardiorenal syndrome occurs when patients develop renal dysfunction as
a result of cardiac diseases. The forward-failure hypothesis and
backward-failure hypothesis are two main theories explaining this
situation. The former focuses on left ventricular dysfunction causing
edema while the latter explains how venous congestion causes edema and
reduced GFR levels among other factors which contribute towards
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cardiorenal syndrome [3]. The SGLT2i drugs inhibit glucose reabsorption
in an insulin-independent manner in the renal proximal tubule, which is
important for controlling blood sugar in diabetes [4].

After positive clinical results of several randomized controlled trials, they
emerged as a new treatment option for patients with heart failure [5].
Irrespective of the condition of diabetes, SGLT2i markedly decreases the
chance of death from heart disease or worsening heart failure [6].
Moreover, they reduce cardiovascular mortality among diabetics by
diminishing the glucose and salt reabsorption capacity of proximal
tubules, reducing insulin resistance, and enhancing natriuresis levels.
Incidentally, through this, they have demonstrated reno-protective action
via a decrease in pre- and post-glomerular vascular tone modulation
leading to a reduction in intra-glomerular hypertension. [7]. With this
mechanism, hypertension is alleviated while glomerular capillary
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hyperfiltration is reduced thereby lessening the oxygen load on
albuminuria and the filtration barrier required for tubular reabsorption.
Improved cortical oxygenation could thus preserve tubular function and
GFR over time by reducing tubular glucotoxicity [8].

Furthermore, SGLT2 inhibitors have other clinical benefits. In addition to
the correction of inflammation and oxidative stress, they also have
antifibrotic effects through such modalities as mitochondria function
modulation and autophagy. Modifications of treatment guidelines were
made due to these potential advantages and new scientific interest came
up on what has been causing them [4]. Therefore, more research is
required to fully understand the exact actions that SGLT2i has on the heart
and kidneys among others. This review will examine all the merits of
using SGLT2i in the management of heart failure, their part in reducing
morbidity, mortality, and hospitalizations caused by heart failure, and
their nephron-protecting qualities. Finally, SGLT2i will be juxtaposed
with other diabetes drugs in terms of cardio-renal protection.

Outcomes of SGLT-2 Inhibitors on Heart Failure

Extensive trials in clinical practice were undertaken to evaluate heart and
kidney protection among individuals suffering from heart failure or
chronic kidney diseases. Both clinical investigations and thorough meta-
analyses consistently show benefits across various patient subgroups,
including people who have T2DM, non-diabetic individuals, and those at
different stages of CKD. This extends to HF patients with both preserved
and decreased ejection fraction. SGLT2 inhibitors are generally well-
received, particularly with no observed evidence of heightened
hypoglycemia risk in individuals with CKD or heart failure. Additionally,
there is no apparent increase in the likelihood of acute kidney injury [9].
The two separate studies, DAPA-HF investigating dapagliflozin and
EMPEROR-Reduced assessing empagliflozin, found that the two drugs
reduced heart failure-related hospitalizations, improved kidney outcomes,
and lowered mortality as well as cardiovascular deaths [10].

In a double-blind clinical trial, individuals suffering from Class Two,
Three, or Four heart failure with an ejection fraction of 40% or less were
randomly assigned to receive either empagliflozin (10 mg once daily) or
placebo. Trrespective of patients’ diabetic condition, the treatment with
empagliflozin showed a decreased risk of death or hospitalization due to
cardiovascular disease [11]. The Optimal Medical Therapies for type 2
diabetes include SGLT2 inhibitors that may have a positive impact on
cardiovascular risk factors. Particularly, empagliflozin can correct these
hazards and accomplish ordinary goals as well as lose weight from 1 to 5
kg, especially in individuals who have long-term diabetes and higher base
weight. On the other hand, it has also been linked with a significant fall
in systolic blood pressure and diastolic one, whereby the average drop in
systolic blood pressure was 3-5 mmHg. Empagliflozin led to most
patients achieving HbA1c levels of 7% compared to placebo. Moreover,
it also functions as insulin sparing agent thus helping manage
hyperinsulinemia and microalbuminuria while having potential
nephroprotective effects \ Therefore, SGLT2 inhibitors are capable of
significantly reducing negative cardiovascular outcomes as well as
improving heart failure outcomes among patients suffering from T2DM
along with coronary artery disease (CAD). Empagliflozin ought to be
included in OMT for patients with T2DM and pre-existing cardiovascular
disease. This is one way of bridging the gap between revascularization
alone and OMT in T2DM patients with multi-vessel disease [12].

Individuals with metabolic syndrome and cardiovascular disease are
affected by SGLT2 inhibitors to a large extent on the function of
mitochondria through reduction of oxidative stress, increment of sirtuin
activity, reduction in inflammation, and diminishing interstitial fibrosis
resulting in improved cardiac functions. The multifaceted effects of
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SGLT2 inhibitors also cover volume regulation, cardiorenal mechanisms,
metabolic impacts, improved cardiac remodeling, direct effects on cardiac
contractility and ion homeostasis; as well as effects on autophagy and
adipokines potentially promote heart failure status improvements [13-14].
Patients on gliflozin drugs undergo a condition that resembles starvation
due to lack of nutrients and oxygen, which induces cellular autophagy and
maintains the stability of the cells in various degradative methods. As
such, SGLT2 inhibitors are no longer considered mere glycosuric agents
lowering glucose levels but also enhancing erythropoiesis and stimulating
ketogenesis but compounds that reduce intracellular sodium since their
inception into clinical practice [15].

In heart disease patients, taking SGLT2 inhibitors has been associated
with decreased mortality rates, major adverse cardiovascular events
(MACE), and cardiovascular readmissions. With regard to risks versus
benefits, there are more advantages than harm in using SGLT2 inhibitors
[16]. In a cohort of patients hospitalized for acute heart failure, initiation
of empagliflozin resulted in statistically and clinically significant benefits
at 90 days post-randomization, including reductions in all-cause
mortality, fewer heart failure events, and improvements in symptoms and
quality of life. Benefits were observed across all heart failure conditions,
including those with reduced or preserved left ventricular ejection
fraction, acute de novo or decompensated chronic heart failure, and those
with and without diabetes [17].

In a prespecified sub-trial of EMPA-HEART CardioLink-6, SGLT2
inhibition was found to decrease left ventricular mass index at six months
in patients with T2DM. Canagliflozin is another SGLT2 inhibitor
previously shown to improve T2DM-associated arterial stiffness through
urate decrease. Canagliflozin improved blood flow restoration after
hindlimb ischemia and was associated with increased angiogenic
function. Added to this is the way empagliflozin improves central pulse
pressure, forward pressure wave amplitude, and backward pressure wave
amplitude in vascular function, which might contribute to improved
filling conditions and mitigate heart failure consequences. [8].

Empagliflozin decreased the rate of hospitalization for heart failure across
the full spectrum of severity, including hospitalization requiring only oral
or intravenous diuretics and those requiring intravenous vasopressors or
positive inotropic agents. The risk for heart failure requiring intensive
care unit admission was lowered by 35 percent. Specifically, the SGLT2
inhibitor reduced by 34% the chances of patients requiring intravenous
diuretics for urgent or emergency treatment due to worsening heart
failure. Moreover, dapagliflozin has been reported to lower the risk of
urgent outpatient heart failure events [18]. In the EMPULSE trial,
empagliflozin treatment significantly improved KCCQ-TSS, physical
limitations, quality of life, and clinical summary at 90 days. The positive
health status effects were observed as early as 15 days and throughout the
period under study [19]. Notably, SGLT2 inhibitors have recently been
included in the European Society of Cardiology's recommendations for
the treatment of HFrEF patients after the promising results from the
DAPA-HF and EMPEROR-Reduced studies [20].

Delaying initiation of guideline-recommended SGLT2 inhibitors to
outpatient care in the United States carries a >75% chance of not being
initiated within the following year. Lessons from the treatment of heart
failure with reduced ejection fraction demonstrate that 1 in 4 patients
hospitalized for worsening heart failure experience death or readmission
within 30 days. Therefore, it is invariably considered the best opportunity
during a hospital stay to initiate SGLT2 inhibitor medication and to treat
this population with appropriate urgency [21]. Besides, SGLT2 inhibitors
might modulate the prognosis and attenuate atherosclerosis processes
through their multiple beneficial cardiovascular effects beyond glucose-
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lowering action, including a reduction in blood pressure, body weight, and
epicardial fat volume. Apart from these described mechanisms, SGLT2
inhibitors decrease preload and afterload due to their natriuretic and
osmotic diuretic properties, which would be expected to further lower
blood pressure and slow the progress of atherosclerosis [22].

Outcomes of SGLT-2 Inhibitors on Renal Failure

SGLT2i targeted the treatment of diabetes mellitus. In addition to their
glucose-lowering action, they also exert reno-protective effects that
reduce the risk of renal impairment [23]. One of the benefits of SGLT2
inhibitors in patients with both preserved and impaired GFR is that the
mechanisms involve more than blood pressure, weight, and glucose
lowering. These effects have even been seen in lean normoglycemic,
normotensive, nondiabetic individuals. The primary mechanism
underlying this effect is tubule-glomerular feedback. SGLT2 inhibitors
increase the levels of sodium that travel along the nephron. This increased
sodium is sensed by the macula densa cells through adenosine and acts to
constrict afferent glomerular arterioles so that there is reduced glomerular
pressure; therefore, the glomeruli are preserved. SGLT2 inhibitors
downregulate renal inflammation and fibrosis, enhance tubular
oxygenation and metabolism, and increase glucagon levels. Clinical data
indicate that these medications may decrease the development of or
progression to albuminuria but do not increase the risk of acute renal
injury or urinary tract infection [24-25]. For instance, dapagliflozin
increases the itaconate metabolite of the mitochondrial tricarboxylacyclic
acid cycle, which inhibits activation of the inflammasome, NLRP3. This
perhaps opens up the potential for SGLT2 inhibition as an approach to
target an inflammatory response and abnormal metabolism occurring
during the initiation and progression of several renal diseases [26]. Real-
world data show that treatment with SGLT2 inhibitors decreases the risk
of serious kidney damage in a population already treated with RAAS
inhibitors, and there is no evidence of an increased risk for AKI when
RAAS blockers and SGLT2 inhibitors are combined in the absence of
hemodynamic instability [27].

It is in this regard that CKD presents a heavy burden to families and
society. Only RAS blockers have been shown to provide renoprotection
for the last two decades. Today, new opportunities are emerging for CKD
patients with the discovery of sodium-glucose cotransporter inhibitors.
The risk of major renal outcomes with SGLT2 inhibitors was significantly
low, and such an effect did not stop at any of the eGFR values [28]. In a
subset of T2DM-CKD patients treated with SGLT2 inhibitors during
routine clinical practice, renal outcomes were significantly better than
those observed in patients treated with other glucose-lowering
medications, without differences according to the presence of proteinuria
or the rate of eGFR decline before treatment [29]. DKD is a complex renal
disorder that, by remodeling the intrinsic cells of the kidneys, affects
adversely their structure, function, and phenotypic features, leading to
absolute fibrosis. SGLT2 inhibitors are Kkidney-protective and
significantly decrease the abnormal remodeling of intrinsic renal cells,
delaying the onset and progression of diabetes-induced renal disorders
[30]. A unique link exists between renal ketone body metabolism,
MTORC1 signaling, SGLT2 suppression, and the pathophysiology of
diabetic kidney disease. Targeting renal energy metabolism might prove
to be a tenable treatment strategy for protein-uric and nonprotein-uric
diabetic kidney diseases since multiple mechanisms may mediate the
reno-protective effects of SGLT2 inhibitors involving ketone bodies and
PTECs [31].

Fructose modulation of CKD may occur due to dietary excess or, in the
presence of intrarenal ischemia, as a result of enhanced glucose
trafficking and stimulation of endogenous fructose synthesis; inhibition
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of these pathways could explain in part the benefits of SGLT2 inhibitors
in CKD with and without diabetes [32]. SGLT2 inhibitors can stimulate
erythropoiesis and activate a systemic hypoxia-like response, increasing
oxygen delivery to tissues while having relatively minor effects on
HbA1C and nutrient-deprivation signaling. This might be an explanation
for their property of increasing erythropoiesis by activating HIF-20 and
suppressing HIF-1a. The body metabolically adapts to the forced urinary
glucose loss by reducing fat mass and increasing ketone bodies as fuel [8-
33]. It has been shown that both empagliflozin and benzbromarone
strongly reduce plasma uric acid levels and increase fractional uric acid
excretion [34]. In subjects with T2DM, SGLT2 inhibitors exert protection
against acute kidney injury and decrease the risk of dialysis,
transplantation, or death from Kkidney disease. Moreover, SGLT2
inhibitors may be safely used in diabetic KTRs and exert favorable effects
on graft function maintenance [35-36].

Discussion

This article presented a risk reduction of 14% in cardiovascular death
among 8474 patients, with a 25% reduction in the combined outcome of
cardiovascular death or recurrent hospitalization for heart failure,
depending on the meta-analysis method [9]. Within the empagliflozin
group, only 19.4% of heart failure hospitalizations were noted, against
24.7% in the placebo group. Moreover, heart failure hospitalization was
less frequent, and the estimated glomerular filtration rate decreased in the
empagliflozin group. All in all, the risks of heart failure were lower with
empagliflozin, irrespective of the diabetes status [10].

The SGLT2 inhibitors exhibited efficacy both in CKD and HF, whatever
the ejection fraction status and presence of diabetes. In the setting of CKD
patients, they were associated with a lower risk of hyperkalemia and
anemia [11]. They also reduced important cardiovascular adverse effects
in subjects with coronary artery disease and T2DM [12]. Comparative
studies between SGLT 2 inhibitors and placebos in high-risk heart failure
or heart disease patients revealed that there was a significant reduction in
acute kidney injury with SGLT 2 inhibitors. Their use is however
associated with a risk of DKA and volume depletion [13].

In another study, 530 patients with decompensated CHF and left
ventricular ejection fractions differed from one another. Patients were
randomized to receive either 10 mg of empagliflozin or a placebo for 90
days. Those who received the former latter opponent over-posting
revealed important clinical benefits, and the treatment was well tolerated
[15]. SGLT2 inhibitors have some protective mechanisms that involve
both glucose-dependent and independent actions, which include
prevention of hypo- and hyperglycemia, volume retention, and lowering
of blood pressure and possibly heart function. The exact mechanisms for
this are partly accomplished by mechanisms that overcome diuretic
resistance, inhibit Na-H exchangers, and reduce sympathetic tone [16].
Inhibitors of SGLT2 decrease heart failure events for both inpatients and
outpatients, with benefits evident early after treatment initiation [17].

There is extensive fundamental and clinical data that support the
continuous administration of SGLT2 inhibitors in heart failure. Among
the mechanisms of action, the enhancement of cardiorenal status,
improvement in volume regulation, enhanced cardiac remodeling,
metabolic actions, direct influence on cardiac contractility and ion-
homeostasis, decrease in inflammation and oxidative stress, and actions
on autophagy and adipokines explain how these inhibitors improve HF
status [8]. Indeed, in patients with chronic heart problems and poor health
status, quality of life is considerably reduced with increased symptoms
and physical disability. In a study of 530 patients treated with
empagliflozin, significant clinical benefits were observed from 15 to 90
days with improvements noted in symptoms, physical limitations, and
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quality of life [18]. The majority of medications used to treat heart failure,
including SGLT2 inhibitors, have focused on the relief of symptoms
rather than morbidity and mortality. SGLT2 inhibitors have, however,
demonstrated a benefit for heart failure with preserved ejection fraction.
[19].

SGLT2 inhibitors are known to exert some actions that lower the risk of
heart disease, especially in heart failure, through the reduction of
intracellular sodium levels and the activation of autophagy mechanisms.
This article defines the very early steps of the application of these
inhibitors in therapy, independent of other medications, and foresees their
integral role in heart failure treatment in the future [20]. Given that nearly
1 in 4 patients with heart failure are readmitted to the hospital within 30
days, the period is considered optimal for the initiation of SGLT2
treatment. It is immediate and reflects the need to focus on this population
[21]. Some benefits of SGLT2 inhibitors in atherosclerotic cardiovascular
disease may be involved in the suppression of atherosclerotic processes,
although perhaps improving the prognosis of patients with diabetes at
heightened risk from atherosclerotic cardiovascular disease [22].

Research has suggested that SGLT2 inhibitors can decrease the incidence
of AKI in patients with diabetes mellitus, which has remained consistent
across RCTs and observational cohort studies and without any
heterogeneity for different SGLT2 inhibitors [23]. Hyperfiltration is the
usual earliest glomerular damage, wherein the mechanism of this
debilitating condition relates to hyperinsulinemia and insulin resistance in
prediabetic and early type 2 diabetes; it affords profibrotic changes
leading to an accelerated decline in GFR and functional disturbances in
diabetic kidney disease. SGLT2 inhibitors have direct and indirect effects
on the kidney, which empower acute and chronic prophylactic benefits of
nephropathy, rendering it possible to slow progression and partially
reverse markers of diabetic kidney disease [24].

SGLT2 inhibitors represent a major breakthrough in the treatment of
T2DM, widen the therapeutic armamentarium, and probably lower the
risk for renal dysfunction. Clinically relevant information on whether
SGLT2 inhibitors protect the renal and cardiovascular functions of T2DM
patients is expected from already initiated or future clinical trials in the
coming years [25]. Dapagliflozin, an SGLT2 inhibitor, can reverse energy
metabolic and inflammatory disorders in adult fibrosing kidneys by
upregulating inflammatory pathways associated with increased
mitochondrial TCA cycle metabolites, suggesting a potential mechanism
by which SGLT2 inhibition could target dysregulated metabolism and
inflammation in a variety of kidney diseases [26].

Safety analyses from large cardiorenal trials showed a reduction in the
number of AKI events in T2DM patients treated with an SGLT2 inhibitor
compared to those on a placebo. This was observed despite most patients
being on baseline therapy with RAAS blockers. Confirming this, other
retrospective observational studies also found the risk of AKI to be lower
for SGLT2 inhibitors compared to other glucose-lowering drugs even in
patients on RAAS blockers. To date, none of the evidence supports the
point that the addition of an RAAS blocker to add-on SGLT2i might
augment risks for AKI without hemodynamic instability [27]. Other
studies also found that the SGLT2 inhibitor did not increase the risk of
kidney injury due to acute trauma, fracture, or amputation associated with
the use of these medications; rather, it lowered the risk for AKI in patients
with T2DM [28]. T2DM patients with CKD who were prescribed an
SGLT2 inhibitor showed significantly better kidney outcomes than those
who used other glucose-lowering drugs, regardless of the presence of
proteinuria or eGFR decline before treatment [29].

SGLT2 inhibitors exert renal protective effects and significantly inhibit
intrarenal cell pathological remodeling, which retards the progression of
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DKD [30]. The elevated ketone bodies will enhance this renoprotection
through the correction of mTORC1 hyperactivation in DKD [31].
According to one study, fructose coming from either dietary excess or
endogenous production may contribute to CKD. In this regard, SGLT2
inhibitors may be linked to the suppression of these pathways in diabetic
and nondiabetic CKD [32]. SGLT2 inhibitors decrease the risk of kidney
and cardiac failure in people with both preserved and reduced kidney
function and in both people with or without diabetes. It reduces the risk
of both hyper and hypoglycemia and enhances metabolic adaptations,
including increased lipolysis and elevated ketone bodies, to promote long-
term preservation of tubular function and GFR. These inhibitors prevent
cardiac failure not only in T2DM patients but also in non-T2DM ones
with heart failure [8].

In the diabetic kidney, this promotes more activation of HIF-1a and less
HIF-2a in response to renal hypoxia, oxidative stress, and diminished
sirtuinl/AMPK activity. Combined, these factors give rise to a
maladaptive environment contributing to glomerular and renal tubular
dysfunction, inflammation, fibrosis, and poor erythropoietin production
in diabetic CKD. The SGLT2 inhibitors reduce HIF-1a, but enhance HIF-
2 o signaling, which results in increased erythropoiesis, decreased
organelle dysfunction, and possibly reduces the proinflammatory and
profibrotic pathways, slowing the progression of diabetic kidney disease.
Up-regulation in the signaling of oxygen deprivation as a possible
mechanism through which SGLT2 inhibitors can exert reno-protective
benefits was thought to explain the [33]. However, it has yet to be clearly
defined if this is the mechanism by which the uricosuric work on diabetic
patients with normal kidney function; baseline excretion of uric acid was
similar among patients [34]

A meta-analysis and systematic review of randomized, controlled
cardiovascular or kidney outcome trials of SGLT2 inhibitors examined
the effect on major kidney outcomes in T2DM patients. The primary
outcome measured was a composite of renal disease-related death,
transplantation, or dialysis. Recent research has shown that protection
against AKI and a reduction in renal events of death and dialysis or
transplantation are exerted with SGLT2 inhibitors [35]. A multicenter
cohort study in kidney transplant recipients with diabetes suggested
improved outcomes of all-cause mortality, death-censored graft failure,
or serum creatinine doubling following the administration of SGLT2
inhibitors, showing the safe practice of this drug in maintaining graft
function [36].

SGLT?2 inhibitors have been developed for T2DM but offer promising
results in cardiovascular and renal outcomes, hence opening the way for
their application in other chronic kidney disease treatments, including AS
[37]. There has not been a specific indication for type 1 diabetes yet, but
studies suggest potential benefits of SGLT2is in TLDM when used in
conjunction with insulin without an increased risk for hypoglycemia. As
medications, they act on inhibiting SGLT2 in the early proximal tubules
within the kidney, resulting in reduced renal glucose reabsorption, thus
improving blood glucose control [38].

In clinical practice, T2DM patients with CKD treated with SGLT2
inhibitors showed significant improvement in kidney outcomes compared
with those taking any other glucose-lowering drugs, which was
independent of proteinuria and eGFR decline before treatment [39]. One
such hypothesis is that SGLT2 inhibitors inhibit the central sympathetic
nervous system directly or indirectly.

Abnormal activation of the SNS has long been considered a central
pathological component of heart failure and renal disease. Importantly,
SGLT2 inhibitors lower blood pressure in the absence of an attendant
increase in heart rate, suggesting a reflex inhibitory action on the SNS.
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Preliminary evidence suggests that this action may extend to include
reductions in SNS activity in models of obesity and diabetes [40].
Notably, both systolic and diastolic blood pressures have been steadily
reduced in patients with Type 2 diabetes and hypertension. This
corroborates SGLT2 inhibitors' efficiency, such as canagliflozin,
dapagliflozin, or empagliflozin. This outcome is reached by means of a
reduction in sympathetic activity and mild natriuresis. Clinical trials of
changes in blood pressure and body weight have recorded that people with
diabetes at high cardiovascular risk can also experience benefits including
a reduced rate of heart failure and slowing in the progression of kidney
disease [41]

Sodium-glucose cotransporter 2 inhibitors (SGLT2is) showcase various
effects that could potentially benefit outcomes in COVID-19 patients,
though this concept awaits confirmation from the ongoing well-designed
randomized controlled trial. Despite this, concerns about the potential
uprising problem with DKA should not be overlooked. In individuals that
had asymptomatic or mild COVID-19, it is advisable to continue SGLT2i
treatment for optimal glucose control and to potentially leverage its
additional positive effects beyond glucose regulation [42]. Multiple
studies support the notion that SGLT2is when used with substances that
decrease food intake, can be useful as adjuvant weight loss therapy,
making such combination treatments appealing. However, treatment with
SGLT?2 inhibitor alone is unlikely to offer adequate reduction in BMI to
treat obesity alone. Still, these drugs may provide additional advantages
for obese individuals who also have co-morbid conditions such as cardiac
failure, kidney failure, or atherosclerotic cardiovascular disease.
Moreover, research is needed to explore phenotypic and genotypic
features that may help identify individuals who respond well to weight-
loss therapies involving the usage of these drugs [43].

Recent reviews highlighted that SGLT2 inhibitors may possess
antioxidant properties in acute and general human ailments. Various
human illnesses, including DM, heart problems, kidney diseases, various
non-alcoholic fatty liver disease (NAFLD), neurodegenerative diseases,
or cancer are also caused by oxidative stress, which these inhibitors can
particularly mitigate. These inhibitors can effectively reduce oxidative
stress, by lowering glucose levels, directly scavenging free radicals, and
enhancing the body's natural antioxidant systems. The therapeutic
benefits of SGLT2 inhibitors are thus demonstrated through these
mechanisms. [44]. As proven by reduced inflammatory markers, SGLT2
inhibitors have anti-inflammatory properties. Therefore, this observation
may explain their favorable effects on cardiorenal outcomes.

[45]

To prevent the occurrence of any possible hazard during consumption of
sodium-glucose cotransporter 2 inhibitors, doctors should ensure patients
are hydrated adequately, their bone density is examined, their cardiac
status checked, and liver/kidney functions are assessed. The usage of
these drugs should be cautiously among people with a background of
T1DM, type 2 diabetes associated with ketosis, and subjects having an
average Glomerular Filtration Rate of less than 60 mL/min. Monitoring
blood glucose levels, and kidney function as well as voice control during
visits helps reduce risks while managing prescriptions for these new-class
drugs [46].

Conclusion

In addition to reducing blood sugar levels, SGLT2 inhibitors are crucial
in the management of both types of ejection fraction heart failure resulting
in a significant reduction in hospital admissions. Moreover, they act as
renal system protective agents which lowers the progression of kidney

Auctores Publishing LLC — Volume 19(3)-563 www.auctoresonline.org
ISSN: 2690-4861

Copy rights@ Abrar Bakry Malik, et al,

disease thereby reducing the risks associated with dialysis,
transplantation, and mortality from renal-related problems.
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