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INTRODUCTION
Globally, diabetes is the most serious health issue. This disorder arises from persistently high

blood glucose levels. Because they prevent the pancreas' beta cells from producing enough
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insulin or from producing insulin that is either inefficient or fails to work properly. Now, of
the several forms of diabetes, A family of oral medications known as SGLT2 inhibitors has
had limited success in its usage to treat type 2 diabetes. Enthusiastically belonging to the
sodium-glucose cotransporter-2 (SGLT2) family, ertugliflozin is a new pharmacological
approach to the management of type 2 diabetes patients. Its primary objective is to mitigate
the negative effects of diabetic mellitus (DM). on the cardiovascular system. Which is a rise
in blood glucose concentration and a common complication of uncontrolled diabetes.
Multiple studies have shown that diabetics are more likely to get infections of the lower
respiratory tract, pneumonia, urinary tract, and soft skin. Infection treatment results in
diabetic individuals are likely to be subpar, and the patient has an elevated chance of financial

hardship.

ERTUGLIFLOZIN

The sodium-glucose cotransporter-2 (SGLT2) family includes the innovative medicine
ertugliflozin, which is used to treat type 2 diabetes mellitus (T2DM). Reducing diabetic
complications affecting the cardiovascular, renal, microvascular, and macrovascular systems
is the main objective. On January 25, 2018, ertugliflozin, a medicine used orally to aid in the
management of blood glucose levels in patients with type 2 diabetes mellitus (T2DM), was
authorized or licensed by various regulatory agencies in Europe and Asia, including the
National Medical Product Administration and the European Medicines Agency.!*%

Diabetic complications, including coronary arteriosclerosis, diabetes acidosis, and
hypoglycemia, pose serious worldwide health risks; inhibiting SGLT2 can enhance glucose
excretion in the urine, and insulin independentlylowers or blocks plasma glucose levels.
Worldwide, type 2 diabetes is becoming an increasingly pressing health concern. One very
specific inhibitor of class SGLT2 is ertugliflozin, a medication for the treatment of type 2

diabetes that has been approved by the US Food and Drug Administration.!

To manage type 2 diabetes, a new class of oral drugs called SGLT2 inhibitors has emerged.
The canagliflozin, dapagliflozin, empagliflozin, and ertugliflozin classes of drugs are as
follows. Ertugliflozin is the most modern and widely used (SGLT2) inhibitor. The agencies

have also given their stamp of approval to the fixed dose of the medication ertugliflozin.!*>!

When taken orally, ertugliflozin has a bioavailability of about 100% and gets its maximum

concentration when the patient is fasting for at least two hours after taking it. The medicine
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reaches steady-state concentration in the body after an overdose during therapy, Additionally,

those who suffer from type 2 diabetes experience a half-life of 16.6 hours.™

There is known to be little cytochrome P450-mediated metabolism of ertugliflozin since it is
converted into two inert glucuronides by O-glucuronidation mediated by uridine diphosphate
glucuronosyltransferase (UGT)1A9 and UGT 2B7.1"!

MECHANISM OF ACTION OF ERTUGLIFLOZIN A DRUG OF CLASS SGLT?2
INHIBITORS
Selectively and effectively, SGLT2 inhibitors block SGLT2.!

Housed in the proximal convoluted renal tubule, the SGLT2 transporters possess a high
capacity but a low affinity. They are in charge of reabsorbing 90% of the glucose from
filtered plasma. Reducing hyperglycemia and promoting glucose excretion in urine, By
obstructing SGLT2, The kidneys' ability to reabsorb glucose and salt that has been filtered is
simply limited.!!

One drug, canagliflozin, has shown substantial cross-reactivity with SGLT1 in clinical trials;
the other drugs had 1C50 values of 4.4 nM for SGLT2 and 684 nM for SGLT1. Compared to
other SGLT?2 inhibitors, empagliflozin (1.6 mg), ertugliflozin (1,960 mg), and dapagliflozin
(803 mg) had lower SGLT1 half-maximal inhibitory concentrations. However, Sotagliflozin

inhibits not one but two SGLT enzymes, making it a dual SGLT inhibitor.™*”!

TThe SGLT2 inhibitors are a novel kind of medication that targets the kidneys directly. and
do not rely on insulin sensitivity for their activity. Pancreatic beta cell overstimulation is not a
concern, and hypoglycemia is just a small possibility.™

Inhibiting SGLT2 may have additional effects such as reduced albuminuria, reduced weight,
altered lipid metabolism, elevated hemoglobin levels, reduced oxygen consumption, and
reduced cellular glucotoxicity. Aside from enhancing mitochondrial activities. Pro-
inflammatory cytokines such as IL-6, TNF, IFN, NF-, TLR-4, and TGF- seem to have their
levels reduced by SGLT2 inhibitors.!*
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THE EFFECT AND SOME OUTCOMES OFTHE DRUG ERTUGLIFLOZIN ON:-
CARDIOVASCULAR

TThe management of diabetic consequences, including cardiovascular disease (CVD),
remains a major obstacle. Diabetes patients on SGLT-2 inhibitors have a reduced risk of
cardiovascular disease (CVD), according to scientific research. So, it's clear that drugs that

lower blood sugar levels represent a huge improvement.”

Glucosuria is an independent renal activity of SGLT-2 inhibitors that lower glucose levels;
this effect is independent of insulin. Therefore, they promote weight loss rather than
hypoglycemia. Glucotoxicity is reduced, which in turn improves insulin sensitivity and -cell
activity.!%

Patients on SGLT2 inhibitors were far less likely to experience atrial arrhythmias and end-
cardiac events than those in the control group. Neither group had a substantially different rate

of ventricular arrhythmias, sometimes known as the "cardiac arrest” component of SCD.M

Cardiac arrhythmias and failure were less common in patients on SGLT2 inhibitors for type 2
diabetes. If the antiarrhythmic effect of SGLT2 is medication- or class-specific, then more

research is required to establish it.l*%!

Regardless, type 2 diabetics had a decreased rate of fatal cardiovascular (CV) events

compared to controls, while still being at a much higher risk than non-diabetics.*?**!

Clinical research comparing the efficacy of ertugliflozin and empagliflozin to that of newer
kinds of SGLT-2 inhibitors has been shown to lower the risk of cardiovascular complications
in individuals with diabetes. Compared to linagliptin and saxagliptin. There has to be more

research into what causes heart failure and non-diabetic cardiac issues.**

Using type 2 diabetics as a population, four large-scale studies examined the cardiovascular
effects of ertugliflozin, dapagliflozin, empagliflozin, and canagliflozin. The examinations
Two studies looked into the effects of canagliflozin and empagliflozin on diabetes mellitus
type 2 (T2DM): the EMPA-REG OUTCOME study and the CANVAS PROGRAMME
(Canagliflozin Cardiovascular Assessment Study).™™*" Three major adverse cardiac events
(MACEs)—nonfatal myocardial infarction, cardiovascular mortality, and nonfatal stroke—
did not alter when ertugliflozin was statistically examined. A 30% reduction in HF-related

hospitalizations, however, was linked to it.!"*¥
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Ertugliflozin protects the heart using osmotic diuresis. Patients with heart failure may also
benefit from reduced oxygen consumption and an increase in cardiac preload and afterload
brought about by decreased plasma volume. The heart muscle receives more oxygen as the
hematocrit level rises. An increase in erythropoietin production or a reduction in plasma
volume could be responsible for this increase. SGLT?2 inhibitors have several positive effects

on the metabolism and heart, but they also lower weight and blood pressure.!*>€!

RENAL

Knowing how ertugliflozin affects the kidneys is crucial. The calorie deficit caused by less
glucotoxicity and more glucosuria appears to have initiated a cascade of metabolic changes.
The kidneys, arteries, retina, heart, and fat might all be protected from oxidative stress,
endothelial dysfunction, swelling, and fibrosis if this works. The reno-protective effects of
ertugliflozin are due to its ability torevive glomerular feedback in tubules. This, in turn,
hyperfiltration, albuminuria, shear force, intra-glomerular pressure, and glucose and salt
reabsorption from the proximal convoluted tubule are all decreased.™*"*®!

Additional physiological effects, such as natriuresis, are observed with SGLT2 inhibitors
outside of the effects on BP and kidney function. For people who have type 2 diabetes and
developed diabetic nephropathy, ertugliflozin lowers the albumin/creatinine ratio and
decreases the risk of renal failure. The kidneys fail, the patient undergoes renal replacement
treatment, and the patient's renal filtering ability significantly decreases (e.g., their blood
creatinine levels double or As time goes on, their eGFR (estimated glomerular filtration rate)
decreases by 40%.).119%!

Using 5 mg and 15 mg of ertugliflozin a cohort trial with a mixed-status ertugliflozin
population and a pre-determined exploratory composite renal endpoint analysis, David Z. 1.
Cherney et al. Changes in the treatment group's eGFR with time, as well as changes in
albuminuria and albuminuria status, are also documented. Both the whole population and
subgroups separated by renal function at baseline were analyzed in every way. Using two
subgroups of baseline eGFR and Using the Acute Renal Failure Standard Medical Dictionary
for Regulatory Activities Query (SMQ), researchers examined the prevalence of adverse
events associated with acute renal failure.The renoprotective effects of ertugliflozin have also

been discovered.?’
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A lower glomerular filtration rate (GFR), Chronic kidney disease (CKD), high blood
pressure, heart disease, persistent albuminuria, and hypertension are all outcomes of type 2
diabetes mellitus. When SGLT2 inhibitors are used alongside anti-hypertensive medicines,
blood pressure is successfully lowered. There is an increasing amount of research that shows
that renal endpoints have been incorporated in several cardiovascular outcomes trials
(CVOTs). and that these drugs may have reno-protective benefits in type 2 diabetes patients.
Many ongoing studies examining renal outcomes will provide light on whether or not SGLT2
inhibitors have a therapeutic impact in slowingkidney disease progression in individuals with
type 2 diabetes.[?2%*]

APPROVALS AND RECOMMENDATIONS

When used with other lifestyle changes, such as a balanced diet and frequent exercise,
ertugliflozin canhelp persons whose blood sugar levels are controlled by type 2 diabetes.
Both the FDA and the EMA gave their stamp of approval to the drug in 2017 and early 2018,
respectively. It is advised by the FDA to start with a higher dose than 5 mg once a day. to 15
mg once daily if more glycemic control is required, provided that the medication is well-
tolerated. Never start ertugliflozin medication if your eGFR falls between the range of 30-60

mL/min/1.73 m2 or is lower than 30 mL/min/1.73 m2, as mentioned in.?4

For people who have ASCVD, HF, and CKD simultaneously, SGLT2 inhibitors are offered as
a recommendation by the American Diabetes Association (ADA). A drug that blocks SGLT2,
such as empagliflozin or canagliflozin, with favorable CV outcome data, is recommended by
the ADA in cases where ASCVD is common.?® The American Diabetes Association suggests
canagliflozin, dapagliflozin, or empagliflozin, three SGLT2 inhibitors with good HF outcome
evidence if HF is present.!”® If chronic kidney disease is a big issue, Experts recommend
SGLT2 inhibitors like canagliflozin, dapagliflozin, or empagliflozin because of their positive
effects on the kidneys. as they all help postpone the course of CKD.[?! The most recent
treatment guidelines for type 2 diabetes, published in 2020 by the American Association of
Clinical Endocrinologists and the American College of Endocrinology (AACE/ACE),
strongly suggest the use of drugs that inhibit SGLT2.

People with certain health issues are more likely to suffer from heart failure (characterized by
a reduced ejection fraction) and cardiovascular disease (CVD): Advanced ischemic heart
disease (ASCVD), or stage 3 chronic kidney disease (CKD): (CKD) use SGLT2 inhibitors

because of their proven ability to prevent CV events.” Canagliflozin, dapagliflozin, and

www.wiprnet | Vol 13, Issue 3,2024. |  1SO 9001:2015 Certified Journal | 1536



Sinwal et al. World Journal of Pharmaceutical Research

empagliflozin are the SGLT2 inhibitors that have been recommended here due to their
effectiveness in reducing the risk of renal and cardiovascular events. Their policy is not to
recommend a particular SGLT2 inhibitor in situations where neither cardiovascular disease
nor these recognized co-morbidities provide an increased risk. When alternative SGLT2
inhibitors (such as ertugliflozin) have neutral results, it is recommended to utilize SGLT2
drugs with positive CV and renal outcomes instead. This recommendation is made in both

recommendations.

ADVERSE EFFECTS

Recently, phase Il trials assessing ertugliflozin's safety have been conducted for type 2
diabetes as either a monotherapy or combo treatment. The maximum number of cases of
symptomatic hypoglycemia reported in a single ertugliflozin study was 19.2% with
glimepiride starting dosage 1 mg, 7-10% with 5 mg of ertugliflozin and 15 mg of
ertugliflozin, respectively. Symptomatic hypoglycemia and GMIs in women (1.4 percent at 1
mg glimepiride, 7.7 percent at 5 mg ertugliflozin, and 10% at 15 mg ertugliflozin) and men
(zero percent at 1 mg glimepiride, 2.1 percent at 5 mg ertugliflozin, and 4.4 percent at 15 mg
ertugliflozin) were among the other adverse events.”?”! Clinical investigations have shown
that GMIs are the most prevalent side effect in both sexes. Patients using ertugliflozin should
be informed about this adverse effect and kept under close observation during therapy. In
most clinical trials, In contrast to the placebo group, the active treatment group saw a reduced
occurrence of symptomatic hypoglycemia, UTIs, and hypovolemia. Taking insulin or
sulfonylurea with an SGLT2 inhibitor can lower your risk of symptomatic hypoglycemia.
Inhibitors of SGLT2 do not raise the danger of symptomatic hypoglycemia when used with
other medications that reduce blood sugar. According to the available data. Rare cases of
hypovolemia can be treated by modifying the dosing of diuretics and antihypertensive
medications in high-risk individuals. Amputation was found in one canagliflozin study, but no
other SGLT2 inhibitor has demonstrated this risk beyond observational data. Acute kidney
damage was documented in several early observational studies; nevertheless, the Latest
research lends credence to the notion that SGLT2 inhibitors may save the kidneys from harm.
In rare cases, SGLT2 inhibitors may cause type 2 diabetics to have euglycemic diabetic
ketoacidosis (DKA). One study found a frequency of 0.16 to 0.76 cases of DKA per 1000
patient years.”®! This is at odds with the results of a canagliflozin trial, which indicated that
DKA occurred in 10% of type 1 diabetic individuals exposed to SGLT2 inhibitors.?® Clinical

studies have demonstrated that ertugliflozin and other Reduced blood pressure and weight
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reduction are side effects of SGLT2 inhibitors. It is important to thoroughly monitor patients
who have normal weight or blood pressure before beginning medication, as these additional

advantages may vary from patient to patient.

ERTUGLIFLOZIN IN CONJUNCTION WITH OTHER MEDICATIONS

Ertugliflozin can help type 2 diabetes patients when used with other drugs since it has a
synergistic effect. An example of such a drug is sitagliptin, which is sold under the brand
name STEGLUJAN together with ertugliflozin.

Both ertugliflozin and sitagliptin are considered to be class 1 medications by the
Biopharmaceutical Classification System. These two antihyperglycemic drugs are a
formidable combination due to their unique but complimentary modes of action and
exceptional safety profiles., which, when used together, reduce blood sugar levels more
effectively than either drug alone. This approach is anticipated to have positive clinical
effects for type 2 diabetics whose condition cannot be managed with metformin alone. People
with poorly controlled type 2 diabetes who used metformin with ertugliflozin saw

improvements in their glycemic control, hypertension, and weight loss.*!

Table 1: Advantages and disadvantages of ertugliflozin.

Advantages of ertugliflozin | Disadvantages of ertugliflozin
Reduced blood pressure Blood sugar in urine

No risk of hypoglycemia Enhanced low-density lipoprotein
Cardiac and renal protective | Increased risk of diabetic ketoacidosis

CONCLUSION

The FDA approved the new SGLT-2 inhibitor ertugliflozin in December 2017 for the
treatment of type 2 diabetes mellitus in adults. Glucose excretion in urine is enhanced by this
insulin-dependent process. Clinical research has shown that it is safe, and improves both A1C
and weight reduction. Reducing the risk of diabetes mellitus complications primarily protects
the heart and kidneys. Patients with cardiovascular disease and chronic renal illness have a
decreased risk of adverse events when they use ertugliflozin. You can use ertugliflozin
without worrying on top of existing health issues if you suffer from type 2 diabetic mellitus

like heart disease or kidney illness.
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