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ABSTRACT 

 

In 2010, around 4 million people worldwide lost their lives to diabetes-related causes. Inhibitors of 

SGLT2 are effective at controlling type 2 diabetes mellitus. By weakening the kidney's tubular 

barrier, empagliflozin lowers the amount of glucose excreted in urine. Empagliflozin was not related 

to increase in episodes of hypoglycemia as compared to placebo, with the exception of those taking a 

baseline sulfonylurea or insulin. The most common side effects of empagliflozin combinations were 

mild to moderate such as UTI, genital infection, and dysuria. Similar to the placebo, there was an 

equivalent rate of volume depletion in most cases. It is not suggested to be used during pregnancy or 

while lactating. It lowers cardiovascular disease mortality and heart failure hospitalizations in persons 

with type 2 diabetes. 
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INTRODUCTION 

Diabetes mellitus is characterized by 

anomalies in the secretion of various islet 

hormones, reduced function of the 

pancreatic b-cell which leads to inadequate 

insulin levels and additionally, peripheral 

tissues become resistant towards insulin. 

Around 4 million people died from diabetes-

related causes worldwide in 2010, and 

millions more suffer from the disease's 

severe complications such as heart attack, 

cerebrovascular accident, renal failure, 

complete vision loss, and lower limb 

amputations.[1] A wide range of therapy 

alternatives are available for type 2 diabetes 

glycemic management, which is a subject of 

rising complexity. Current anti diabetic 

medication works to lower blood sugar level 

by either enhancing insulin sensitivity or its 

production.[2]  Each 1% raise in glycated 

haemoglobin (HbA1c) is associated with  

mortality risk that is up to 38% higher for 

people with elevated level of hyperglycemia 

which is connected to a greater probability 

for vascular complications.[3] The SGLT2, is 

in charge of drawing glucose back into the 

body from glomerular filtrate which 

presents in the proximal convoluted tubule 

of the nephron. Although it moves against 

its own concentration gradient, the 

movement of sodium along its gradient of 

concentration makes it easier for glucose to 

pass through the membrane.[4] One class of 

anti-diabetic drugs (ADAs) with a strong 
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track record for controlling the type 2 

diabetes mellitus (T2DM) is SGLT2 

inhibitors, sometimes referred as glifozins.  

Jardiance®, an SGLT2 inhibitor, has 

received approval for treating people with 

T2 DM in various countries globally 

including the EU, USA, and Japan.[5] 

 

CHEMISTRY: 

 

 
Fig 1., STRUCTURE OF EMPAGLIFLOZIN 

 

Chemically, empagliflozin is known as D-

Glucitol,1,5-anhydro-1-C-[4-chloro-3-[[4-

[[(3S)-tetrahydro-

3furanyl]oxy]phenyl]methyl]phenyl]-, 

(1S).The molecular weight of the chemical 

compound is 450.91 g/mol, and its chemical 

formula is C23H27ClO7.In comparison 

with dapagliflozin (more than 1,200 fold) 

and canagliflozin (more than 250 fold), 

empagliflozin demonstrated the most 

preference for SGLT2 over SGLT1 (more 

than 2,500-fold).[6] 

 

MECHANISM OF ACTION: 

The neuroendocrine system, liver, muscles, 

adipocytes, and pancreas all contribute to 

maintain normal glucose homeostasis. 

Furthermore, investigations revealed that by 

reabsorbing the filtered glucose, the kidneys 

ensure the supply of enough energy 

throughout times of fasting and play an 

essential function in the regulation of 

glucose homeostasis. Because of the 

increase in SGLT2 expression and activity 

brought on by hyperglycemia in the 

kidney’s proximal tubule of diabetes 

patients, thereby this route becomes 

inappropriate. The gradient generated by the 

movement of sodium ions passing over the 

lumen membrane, facilitates the passive 

entry of glucose to the cell through SGLT2 

process. Afterwards, sodium-potassium 

pump, which is driven by adenosine 

triphoshatase, returns the sodium to blood, 

whereas GLUT2 promotes the diffusion of 

glucose to the circulation. [7] Empagliflozin 

improves the glucose urinary excretion by 

significantly lowering kidney's tubular 

barrier for glycosuria. The lessened 

hypoglycemic effect occurs with effective 

glucose management by causing a daily loss 

of 240–400 kcal in urine, which is linked to 

weight reduction and 60–100 g/day of 

glucose excretion. Reduction in blood 

pressure occurred as a result of major 

sodium loss in urine and glucose osmotic 

diuresis. [8] Empagliflozin decreased the 

probability of cardiovascular events in high-

risk patients with type 2 diabetes mellitus.[9] 

Plasma volume is decreased by 

empagliflozin, which appears to be its 

primary action for significantly reducing 

blood pressure with measurements of 3 to 4 

mmHg after 12 weeks. [10] 

 

PHARMACOKINETICS: 

After oral dosing, empagliflozin was 

quickly absorbed and reached its highest 

levels between 1.5 and 3 hours later. 

Following that, a faster phase of distribution 

and a less rapid phase of elimination 

characterise the biphasic decline in plasma 
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levels. Over the 25 to 100 mg dosage range, 

both AUC and Cmax increased almost 

proportionately with dose.[11] The main 

mechanism for empagliflozin metabolism in 

pre-clinical species was oxidative 

metabolism. “Empagliflozin undergoes 

glucuronidation by specific UGT isoforms 

(UGT1A3, UGT1A8, UGT1A9, and 

UGT2B7) in humans, resulting in the 

production of three main conjugates of 

glucuronides (2-0-, 3-0- and 6-0-)”. [12] Each 

make up less than 10% of overall drug 

consumption in human plasma, and they are 

perceived to be less efficient [12]. With 

empagliflozin 10 mg and 25 mg, t12 value 

at steady state ranged 13.9 hours (52.9%) 

and 12.1 hours (24.1%) respectively. At 

steady state, empagliflozin accumulated by 

up to 17%, which is consistent with its half-

life. The average proportion of 

empagliflozin dose was eliminated in 

unaltered form in urine at steady state with 

dose of 10 mg and 25 mg, respectively. [13] 

 

PHARMACODYNAMICS: 

Empagliflozin 25 mg QD was administered 

in single or multiple doses, and both quickly 

increased urine glucose excretion, resulting 

in 506 mmol/d mean urine glucose excretion 

on the first day and a 642 mmol/d mean 

excretion on day 5. With single and several 

doses of empagliflozin, significant 

reductions of blood glucose levels from 

baseline were observed. Urinary excretions 

of sodium raised by a mean of 45.3 mmol/d 

following an individual dosage of 

Empagliflozin in comparison to baseline, 

but after receiving numerous doses, it 

recovered to baseline values. Single and 

several dosages of empagliflozin produced 

insignificant drops in the pH of urine and 

capillary blood. [14] By lowering the 

reabsorption of filtered glucose, inhibiting 

renal SGLT2 reduces the renal glycemic 

barrier and increases the kidneys' ability to 

excrete glucose in urine. An insulin-

independent decline in aberrant blood sugar 

levels is brought on by increased urinary 

glucose outflow (70-100 g/day) in people 

with type 2 diabetes patients using 

gliflozins. [15] 

 

POTENTIAL DRUG INTERACTIONS: 

When used concurrently with other glucose-

lowering medications or with cardiovascular 

medications frequently prescribed to type 2 

diabetic patients, empagliflozin was not 

linked to any negative drug-drug 

interactions. Based on in vitro 

investigations. UGT1A1 or CYP450 

(CYP450) enzymes are not inhibited, 

inactivated, or stimulated by empagliflozin. 

Due to the potential risk of decreased 

efficacy, empagliflozin treatment in 

conjunction with known UGT enzyme 

inducers (such as phenytoin, 

carbamazepine) should be avoided. [1] 

 

THERAPEUTIC EFFICACY: 

When compared to sitagliptin or the placebo 

at week 76, Fasting Plasma Glucose 

reductions were larger with both dosages of 

empagliflozin. At week 76, empagliflozin at 

both dosages resulted in larger HbA1c 

reductions such as below 7% than placebo 

and also weight loss was reported with 10 

mg and 25 mg of empagliflozin. In the 

initial evaluation, empagliflozin reduced 

systolic blood pressure (SBP) compared to 

the control group, however this effect was 

not observed in sensitivity tests. [16] In 

comparison to those who received placebo 

(8.6%), a higher percentage of patients 

(32.6%) who had macroalbuminuria at 

baseline had an improvement to 

microalbuminuria with empagliflozin.  The 

substantial reduction in A1C is observed 

with empagliflozin of 0.53% from baseline 

is the greatest drop in A1C. A decrease in 

UACR from baseline was one of 

empagliflozin's documented positive renal 

effects.[17] Hospitalisations for HF and death 

in T2DM patients have been considerably 

decreased by SGLT2 inhibitors. Kidney 

disease, a disorder that is usually related to 

diabetes, is progressed more slowly by 

SGLT2 inhibitor. The group treated with 

empagliflozin experienced a substantial 

decrease in the risk of receiving renal 
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replacement therapy, with a reduction of 

55% and showed a 44% drop in probability 

for doubling serum creatinine levels 

compared to placebo. [18] 

 

MONOTHERAPY: 

The main goal of monotherapy studies was 

to assess how glycemic control was affected 

by various therapeutic doses of 

empagliflozin according via decreases in 

fasting blood glucose and hemoglobin A1C, 

as well as to provide further information on 

body mass index and blood pressure. All 

empagliflozin groups experienced a major 

decrease in HbA1c, with variations from 

placebo differing between 0.7% with an 

intake of 5 mg to 0.9% dose of 50 mg. 

Along with Fasting plasma glucose 

decreased to 1.5 to 2 mmol/L, average 

weight reduction of 1.6 to 2.2 kg occurred, 

and systolic blood pressure dropped from 

1.5 to 4 mmHg for all doses. [19] 

In people with type 2 diabetes mellitus. 

Except for patients using a baseline 

sulfonylurea or insulin, empagliflozin wasn't 

related to increased episodes of 

hypoglycemia compared to placebo. Most of 

the adverse events of empagliflozin 

combinations were UTI, genital infection 

aWith an excellent tolerability profile, 

Glycated hemoglobin and Fasting plasma 

glucose was clinically improved with 5–50 

mg once daily dose of empagliflozin as 

monotherapy compared to control group. 

With empagliflozin, non-glycemic 

advantages, such as a considerable decrease 

in body weight and waist circumference 

were attained and enabling more patients to 

lose 5% of their body weight. When 

administered as a monotherapy, it results in 

enhanced glycemic management, body 

weight reduction, SBP in Japanese patients 

and also reported a favourable safety 

profile. The most suitable doses of 

empagliflozin are 10 and 25 mg, according 

to benefit-risk analysis. [20] Empagliflozin 

monotherapy was shown to be linked with 

changes in the concentration of glycated 

haemoglobin, with average declines of up to 

-0.78%, at 10 and 25 mg are the two 

dosages of empagliflozin that are permitted. 
[21] 

 

COMBINATION THERAPY: 

Empagliflozin And Metformin: 

Patients with T2DM are advised to use 

metformin as their first-line glucose-

lowering medication so it is a clear 

possibility of empagliflozin combo therapy. 

Treatment with 10 and 25 mg of 

empagliflozin combination significantly 

reduced HbA1c, systolic and diastolic blood 

pressure and body mass in comparison to 

placebo plus metformin. [21] Regardless of a 

patient's ability to deal with the highest dose 

of metformin, the initial dosage of 

empagliflozin - metformin combination 

could serve as helpful therapy option for 

people with recently uncovered type 2 

diabetes, especially those with glycated 

hemoglobin level more than 8.5%. 

Empagliflozin + metformin twice-daily 

regimens drastically decreased the level of 

HbA1c more than the dose of once daily 

empagliflozin and metformin twice per day 

programme. [22] 

 

Empagliflozin And Linagliptin: 

“Both empagliflozin 25mg/linagliptin 5mg 

and empagliflozin 10mg/linagliptin 

5mg showed larger adjusted mean 

reductions in HbA1c from baseline against 

empagliflozin or linagliptin as monotherapy 

as an adjunct to metformin”.[23] Those who 

are reluctant to comply with metformin or 

alternative oral hypoglycemic medication 

might benefit from combination regimen 

using empagliflozin+linagliptin. Numerous 

studies have shown that this combination 

therapy is more effective in lowering 

HbA1c and FPG levels compared to 

employing each drug individually. The risk 

of hypoglycemia and tolerability was not 

affected by the once per day oral dose 

combination of Empagliflozin-linagliptin. 
[24] 

 

SAFETY AND TOLERABILITY: 

Patients taking monotherapy of 

empagliflozin witnessed a decreased overall 
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incidence of ADRs at baseline compared to 

those undergoing dual therapy. Patients on 

empagliflozin or dual treatment 

experienced hypoglycemia in 0.05% and 

0.57%  of cases. The most common side 

effects such as polyuria (1.50% and 0.65%) 

infections of the urinary tract (1.14% and 

0.82%) and vaginitis (0.79% and 0.22%) 

were seen in combination therapy than 

monotherapy. Volume depletion in both 

groups such as monotherapy or combination 

therapy occurred similarly. [25] With an 

exception of a greater frequency with 

empagliflozin 25 mg versus control group, 

occurrence of diminished volume shared 

similarities with both treatments among age 

groups. Both the placebo and empagliflozin 

groups had identical rates of malignancies 

with onset of 6 months after the 

commencement of treatment. In contrast to 

a slight increase in the placebo group, those 

receiving empagliflozin reported a decrease 

in serum uric acid. [26] 

 

CONCLUSION 

Overall in regular clinical setting, 

empagliflozin exhibited an improved 

glycemic control and appeared to be 

tolerated effectively as a mono therapy and 

in conjunction with other glucose lowering 

oral medications. 10 and 25 mg of 

empagliflozin had positive effects and 

dysuria which were found to be mild to 

moderate. Volume depletion occurred at a 

similar rate to placebo. It is not advised to 

be used while lactating or in pregnancy 

conditions. In people with type 2 diabetes, it 

decreases mortality from cardiovascular 

disease and hospitalizations for heart failure. 
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