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In these studies, Dapagliflozin action was seen in different disease conditions like 

Diabetes mellitus, Heart failure, and Renal failure. The class of Dapagliflozin is sodium-

glucose cotransporter 2 inhibitors, it shows major action in the kidneys. it blocks the 

reabsorption of filtered glucose in the kidney, increases urinary glucose excretion, and 

reduces blood glucose levels. by this mechanism, it maintains the blood glucose level 

and excretes the excess amount of water through urine. Dapagliflozin is used in the 

treatment of reduced ejection fraction in heart failure patients for better improvement in 

the condition. In renal failure also these drugs are used for the improvement in the 

excretion of urine. 
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INTRODUCTION

Diabetes mellitus is a collection of metabolic 

illnesses characterized by chronic hyperglycemia 

caused by deficiencies in insulin secretion, action, 

or both. The relevance of insulin as an anabolic 

hormone causes metabolic irregularities in 

carbohydrates, lipids, and proteins. Low levels of 

insulin to achieve adequate response and/or insulin 

resistance of target tissues, primarily skeletal 

muscles, adipose tissue, and, to a lesser extent, the 

liver, are responsible for these metabolic 

abnormalities at the level of insulin receptors, 

signal transduction system, and/or effector 

enzymes or genes(1) 

It has many subclassifications 

• Type 1 diabetes. 

• Type 2 diabetes,  

• Maturity-onset diabetes of the young 

(MODY), 

• Gestational diabetes, 

• Neonatal diabetes,  

• Steroid-induced diabetes is all subtypes.  

https://www.ijpsjournal.com/
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The two most common kinds of diabetes are type 

1 and type 2. 

T1DM is defined by the loss of beta cells in the 

pancreas, which is usually the result of an 

autoimmune disease. As a result, beta cells are 

destroyed, and insulin is either absent or extremely 

low. 

T2DM has a more gradual start, with an imbalance 

between insulin levels and insulin sensitivity 

resulting in an insulin functional deficit. Insulin 

resistance is complex, however, it is most typically 

caused by fat and aging.(2) 

T2DM is characterized by a more intricate 

combination of genetics and lifestyle. There is 

compelling evidence that T2DM has a greater 

genetic profile than T1DM. The majority of 

patients with T2DM have at least one parent who 

has the illness.(3) 

Systemic arterial hypertension (also known as 

hypertension) is defined by persistently high blood 

pressure (BP) in the systemic arteries. The ratio of 

systolic BP (the pressure that the blood exerts on 

the artery walls when the heart contracts) to 

diastolic BP (the pressure when the heart relaxes) 

is widely used to express blood pressure. (4) 

Renal failure is defined as the kidneys' inability to 

conduct excretory functions, resulting in the 

retention of nitrogenous waste products in the 

blood. The two types of kidney failure are acute 

and chronic renal failure(5) 

Acute Renal Failure (ARF) 

ARF is a reversible syndrome in which glomerular 

filtration drops abruptly (hours to days). AKI can 

be diagnosed using any of the following criteria, 

according to the KDIGO criteria in 2012: 

(1) a 0.3 mg/dL increase in 48 hours  

(2) a 1.5 times baseline increase in the last 7 days 

 (3) a urine volume less than 0.5 mL/kg per hour 

for 6 hours. 

chronic Renal Failure (CRF) 

CRF, also known as chronic kidney disease 

(CKD), is defined as a chronic impairment of 

kidney function, characterized by excessively 

increased serum creatinine for more than 3 months 

or a calculated glomerular filtration rate (GFR) of 

less than 60 ml per minute / 1.73m2. It is 

frequently characterized by a progressive decrease 

in kidney function that necessitates renal 

replacement therapy (dialysis or transplantation). 

End-stage renal disease (ESRD) is a condition in 

which a patient requires renal replacement 

therapy.  

CKD classified based on grade: 

• Grade 1: GFR greater than 90 

• Grade 2: 60 to 89 

• Grade 3a: 45 to 59 

• Grade 3b: 30 to 44 

• Grade 4: 15 to 29 

• Grade 5: Less than 15(6) 

DAPAGLIFLOZIN ACTION IN DIABETES 

Dapagliflozin is a sodium-glucose cotransporter-2 

inhibitor that is extremely effective, reversible, 

and selective in the treatment of type 2 diabetes 

(T2D). In the European Union, oral dapagliflozin 

is approved as monotherapy (in patients who are 

intolerant of metformin) and as add-on 

combination therapy (with additional glucose-

lowering medicines, including insulin) for T2D 

when diet and exercise alone do not offer 

acceptable glycemic control.(8) 

PHARMACODYNAMICS 

1. Dapagliflozin is a selective and reversible 

SGLT2 transporter inhibitor. SGLT2 proteins 

are found in the kidney's proximal convoluted 

tubule (PCT), where they are important for 

glucose and salt reabsorption from the 

glomerular filtrate. Approximately 180 g of 

glucose is filtered and subsequently 

reabsorbed daily, the majority via SGLT2 and 

the balance by SGLT1. As a result, no glucose 

is excreted in healthy people's urine. During 

hyperglycemia (as in type 2 diabetes) 

Upregulation of SGLT2 leads to increased 

glucose reabsorption, adding to 
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hyperglycemia, although the capacity is 

finally exhausted, resulting in glycosuria. 

SGLT2 inhibitors prevent glucose 

reabsorption, resulting in glycosuria of 

around 80 g per day, which directly lowers 

glucose in an insulin-independent manner.(8)       

2. Dapagliflozin is a selective and reversible 

SGLT2 inhibitor that reduces glucose 

reabsorption and blood glucose 

concentrations in an insulin-independent 

manner.(9) 

3. Dapagliflozin increases insulin sensitivity 

while increasing endogenous glucose 

production in T2DM patients. Dapagliflozin's 

reduction in glucose reabsorption has been 

linked to a loss of body weight, presumably 

due to a reduction in body calories.(10) 

DAPAGLIFLOZIN ACTION ON HEART 

FAILURE  

SGLT2 inhibitors, which were initially developed 

as glucose-lowering agents for the treatment of 

type 2 diabetes mellitus, reduce the risk of death 

and other adverse outcomes in patients with 

chronic heart failure and a reduced ejection 

fraction (i.e., a left ventricular ejection fraction of 

40%) and in those with chronic kidney disease, 

regardless of the presence or absence of type 2 

diabetes mellitus. SGLT2 inhibitors are strongly 

recommended by current clinical guidelines in 

patients with persistent heart failure and a 

decreased ejection fraction. In individuals with 

heart failure and a modestly reduced or retained 

ejection fraction, dapagliflozin reduced the 

combined risk of worsening heart failure or 

cardiovascular death.(11) Molecular Mechanisms 

of Dapagliflozin in heart failure Reduction in 

preload and afterload (leading to improved 

ventricular loading), improvement in myocardial 

metabolism, and changes in cardiac fibrosis are 

among these. SGLT2 inhibitors have been 

demonstrated to inhibit the sodium proton channel 

(NHE) in cardiac myocytes, resulting in a decrease 

in intracellular calcium and mitochondria-induced 

cellular damage, which is at the heart of 

myocardial remodeling.(12) 

DAPAGLIFLOZIN ACTION ON RENAL 

FAILURE 

In extensive clinical trials involving type 2 

diabetes patients, sodium-glucose cotransporter 2 

(SGLT2) inhibitors reduced glycated hemoglobin 

levels and improved renal and cardiovascular 

outcomes. 

The CREDENCE (Canagliflozin and Renal Events 

in Diabetes with Established Nephropathy Clinical 

Evaluation) experiment found that long-term 

canagliflozin medication provided renal and 

cardiovascular protection in type 2 diabetes 

patients with chronic kidney disease.  The 

advantages of SGLT2 inhibitors appear to be 

independent of their blood glucose-lowering 

effects and may be mediated through natriuresis 

and glucose-induced osmotic diuresis, resulting in 

a decrease in intraglomerular pressure.   

This beneficial hemodynamic effect may also 

preserve renal function in people who have kidney 

disease from sources other than type 2 

diabetes.(13) Dapagliflozin reduced the risk of 

kidney failure, death from cardiovascular causes 

or hospitalization for heart failure, and prolonged 

survival in people with chronic kidney disease, 

with or without type 2 diabetes, independently of 

the presence of concomitant cardiovascular 

disease.(14) The combination of dapagliflozin and 

metformin is used to treat type 2 diabetes, along 

with a healthy diet and exercise. It is also used to 

reduce the risk of heart failure hospitalization in 

individuals with type 2 diabetes and 

cardiovascular disease (heart or blood vessel 

disease) or multiple cardiovascular risk factors. 

This medication is also used to reduce the risk of 

cardiovascular death and hospitalization in people 

who have heart failure with a poor ejection fraction 

(the heart is weak and cannot pump enough blood 

to the rest of the body). In patients with chronic 
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kidney disease, the combination of dapagliflozin 

and metformin is also used to reduce the risk of 

kidney disease deteriorating, end-stage kidney 

disease, cardiovascular death, and hospitalization 

for heart failure. Dapagliflozin works in the 

kidneys to prevent glucose (blood sugar) 

absorption. This aids in the reduction of blood 

sugar levels. Metformin inhibits sugar absorption 

from the stomach, decreases the release of stored 

sugar from the liver, and improves the utilization 

of sugar(15) 

DAPAGLIFLOZIN DRUG 

Class of Dapagliflozin Drug 

Sodium-glucose co-transporter 2 (SGLT2) 

inhibitors. (7) 

Dosage Forms & Strengths of Dapagliflozin . 

• 5mg 

• 10mg 

Type 2 Diabetes Mellitus 

➢ Improve glycemic control 

Used in conjunction with diet and exercise to 

improve glycemic control in people with type 2 

diabetes mellitus (T2DM). 

• Start with 5 mg PO Day in the morning. 

• May be increased to 10 mg Day in patients 

who tolerate 5 mg/day but more glycemic 

control. 

➢ Reduce the risk of hospitalization for heart 

failure 

Indicated to lower the risk of heart failure 

hospitalization in individuals with T2DM and 

existing cardiovascular disease (CVD) or multiple 

CV risk factors. 

• 10 mg PO Day in the morning 

Heart Failure 

Indicated to lower the risk of heart failure 

hospitalization in individuals with T2DM and 

existing cardiovascular disease (CVD) or multiple 

CV risk factors. 

• 10 mg PO Day in the morning 

Chronic Kidney Disease 

Indicated to minimize the risk of long-term eGFR 

decline, end-stage kidney disease (ESKD), 

cardiovascular death, and HF hospitalization in 

people with chronic kidney disease (CKD) at risk 

of progression. 

• 10 mg PO once a day(16) 

PHARMACOLOGY 

Mechanism of Action 

 SGLT-2 inhibitors reduce glucose reabsorption 

and lower the renal threshold for glucose, resulting 

in increased urinary glucose excretion. SGLT-2, 

which is expressed in the proximal renal tubules, 

is responsible for the majority of reabsorption of 

filtered glucose from the tubular lumen; SGLT2 

inhibitors reduce glucose reabsorption and lower 

the renal threshold for glucose, resulting in 

increased urinary glucose excretion. 

Reduces sodium reabsorption while boosting 

sodium availability to the distal tubule; this may 

affect a variety of physiological activities, 

including decreasing cardiac pre- and afterload 

and downregulating sympathetic activity. 

Absorption 

• 78% bioavailability 

• Peak plasma time: 2 hours (fasting); 3 hours 

(high-fat meal). 

• Peak plasma concentration can be reduced by 

up to 50% after consuming a high-fat meal. 

Distribution 

• 91%protein bound 

Metabolism 

In humans, metabolism mediated predominantly 

by UGT1A9 CYP-mediated metabolism is a minor 

clearance mechanism. Dapagliflozin 3-O-

glucuronide (inactive metabolite) is extensively 

metabolized. 

Elimination 

• The half-life is 12.9 hours. 

• 75% urine; 21% faeces excretion(16) 

  Side Effect 

 Dapagliflozin may have unwanted side effects. 

Symptoms are strong or persistant                                                                                                                
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•  frequent urination, even during the night 

•  increased thirst 

Some of the negative effects can be severe.  

•  frequent, urgent, burning, or painful 

urination 

•  cloudy, red, pink, or brown urine  

•  strong-smelling urine  

•  decrease in urine amount  

•  pelvic or rectal pain  

•  vaginal odor, white or yellowish vaginal 

discharge (may be lumpy or look like 

cottage cheese), or vaginal itching  

•  (in men) penis redness, itching, or 

swelling; rash 

• on the penis or pain in the skin around the 

penis 

•  fatigue, weakness, or discomfort, as well 

as a temperature and pain, soreness, 

redness, or swelling of the genitals or the 

area between the genitals and the rectum   

• edema of the legs or feet(19) 

WARNINGS 

Dapagliflozin should not be given in these disease 

conditions 

• severe renal illness (requiring dialysis) 

• diabetic ketoacidosis  

• polycystic kidney disease 

• liver disease 

• bladder infections or other urinary 

difficulties 

• pancreas disorders, including surgery 

• alcoholism or current heavy alcohol 

consumption 

• on a low-salt diet.(18) 

CONCLUSION 

Dapagliflozin reduced the risk of kidney failure, 

death from cardiovascular causes or 

hospitalization for heart failure, and prolonged 

survival in people with chronic kidney disease, 

with or without type 2 diabetes. Nowadays 

dapagliflozin is used as a drug of choice in 

uncontrolled diabetes mellitus. And it is also used 

in reduced ejection fraction in heart failure patients 

for better improvement in their condition. 

Dapagliflozin shows positive effects in Heart 

failure, Diabetes Mellitus, and Renal failure. 

REFERENCES 

1. Kharroubi AT, Darwish HM. Diabetes 

mellitus: The epidemic of the century. World J 

Diabetes. 2015 Jun 25;6(6):850-67. doi: 

10.4239/wjd.v6.i6.850. PMID: 26131326; 

PMCID: PMC4478580 

2. Sapra A, Bhandari P. Diabetes. [Updated 2023 

May 29]. In: StatPearls [Internet]. Treasure 

Island (FL): StatPearls Publishing; 2023 Jan 

3. Klein BE, Klein R, Moss SE, Cruickshanks 

KJ. Parental history of diabetes in a 

population-based study. Diabetes Care. 1996 

Aug;19(8):827-30 

4. Oparil S, Acelajado MC, Bakris GL, Berlowitz 

DR, Cífkova R, Dominiczak AF, Grassi G, 

Jordan J, Poulter NR, Rodgers A, Whelton PK. 

Hypertension. Nat Rev Dis Primers. 2018 Mar 

22;4:18014. doi: 10.1038/nrdp.2018.14. 

PMID: 29565029; PMCID: PMC6477925. 

5. Bindroo S, Quintanilla Rodriguez BS, Challa 

HJ. Renal Failure. [Updated 2022 Aug 8]. In: 

StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2023 Jan 

6. Chertow GM, Burdick E, Honour M, 

Bonventre JV, Bates DW. Acute kidney injury, 

mortality, length of stay, and costs in 

hospitalized patients. J Am Soc Nephrol. 2005 

Nov;16(11):3365-70  

7. Dapagliflozin Tablet -Uses, Interaction, 

Mechanism of Action , DRUGBANK  Online 

,by drugbank.com 

8. Dhillon S. Dapagliflozin: A Review in Type 2 

Diabetes. Drugs. 2019 Jul;79(10):1135-1146. 

doi 10.1007/s40265-019-01148-3. Erratum in: 

Drugs. 2019 Dec;79(18):2013. PMID: 

31236801; PMCID: PMC6879440. 

9.  Martha K Nicholson, Randa Ghazal Asswad 

& John PH Wilding .(2021) Dapagliflozin for 



P. Shaheera, Int. J. in Pharm. Sci., 2023, Vol 1, Issue 9, 71-76 | Review 

                 
              INTERNATIONAL JOURNAL IN PHARMACEUTICAL SCIENCES                                                                                    76 | P a g e  

HOW TO CITE: P. Shaheera, G. Anjani Tejaswi, A. 

Navyasree, M. Bala Tripur Sundari, P. Seetharamaiah, A 

Review of Dapagliflozin Effect On Disease Conditions 

Like Diabetes Mellitus, Heart Failure, Renal Failure, Int. 

J. in Pharm. Sci., 2023, Vol 1, Issue 9, 71-76. 

https://doi.org/10.5281/zenodo.8322377       

the treatment of type 2 diabetes mellitus – an 

update, Expert Opinion on pharmacotherapy, 

22:17, 2303-2310, 

DOI:10.1080/14656566.2021.1953471  

10. Balakumar P, Sundram K, Dhanaraj S.(2014) 

Dapagliflozin: glucuretic action and beyond. 

Pharmacol Res 82: 34–39. 

11.  Mudaliar S, Henry R, Boden G, Smith S, 

Chalamandaris A, Duchesne D, et al. (2014) 

Changes in insulin sensitivity and insulin 

secretion with the sodiumglucose 

cotransporter 2 inhibitor dapagliflozin. 

Diabetes Technol Ther 16: 137–144  

12.  Solomon, Scott D , McMurray, John J.V, 

Claggett, Brian de Boer, Rudolf A, DeMets, 

David, Hernandez, Adrian F, Inzucchi, Silvio 

E, Kosiborod, Mikhail N,  Lam, Carolyn S.P, 

Martinez, Felipe ,Shah, Sanjiv J, Desai, 

Akshay S, Jhund, Pardeep S, Belohlavek, Jan 

Chiang, Chern-En , Borleffs, C,Jan Willem,  

Comin-Colet, Josep , Dobreanu, Dan, Drozdz, 

Jaroslaw, Fang, James C,  Alcocer-Gamba, 

Marco Antonio, Al Habeeb, Waleed , Han, 

Yaling ,Cabrera Honorio, Jose Walter and 

Janssens, Stefan P. and Katova, Tzvetana and 

Kitakaze, Masafumi and Merkely,Meara, 

Eileen, Saraiva, Jose Francisco Kerr, 

Tereshchenko, Sergey N, Thierer, Jorge 

,Vaduganathan, Muthiah , Vardeny, Orly, 

Verma, Subodh ,Pham, Vinh Nguyen, Wilder, 

Ulrica, Zaozerska, Natalia ,Bachus, Erasmus 

,Lindholm, Daniel and Petersson, Magnus and 

Langkilde, Anna Maria,Dapagliflozin in Heart 

Failure with Mildly Reduced or Preserved 

Ejection Fraction,New England Journal of 

Medicine,387,12,1089-1098,2022,doi 

:10.1056/NEJMoa2206286, PMID: 36027570 

13. Gupta M, Rao S, Manek G, Fonarow GC, 

Ghosh RK. The Role of Dapagliflozin in the 

Management of Heart Failure: An Update on 

the Emerging Evidence. Ther Clin Risk 

Manag. 2021;17:823-830 

14. Heerspink, Hiddo J.L. and Stefnsson, Bergur 

V. and Correa-Rotter, Ricardo and Chertow, 

Glenn M. Greene, Tom, Hou, Fan-Fan, Mann, 

Johannes F.E. McMurray, John J.V, Lindberg, 

Magnus, Rossing, Peter, C. David ,Toto, 

Roberto D. Langkilde, Anna-Maria, Wheeler, 

David C. Dapagliflozin in Patients with 

Chronic Kidney Disease, New England 

Journal of Medicine,383,15,1436-

1446,2020,doi = {10.1056/NEJMoa2024816} 

note ={PMID: 32970396} 

15. McMurray JJV, Wheeler DC, Stefansson BV, 

Jongs N, Postmus D, Correa-Rotter R, 

Chertow GM, Greene T, Held C, Hou FF, 

Mann JFE, Rossing P, Sjostrom CD, Toto RD, 

Langkilde AM, Heerspink HJL; DAPA-CKD 

Trial Committees and Investigators. Effect of 

Dapagliflozin on Clinical Outcomes in 

Patients With Chronic Kidney Disease, With 

and Without Cardiovascular Disease. 

Circulation. 2021 Feb 2;143(5):438-448. doi: 

10.1161/CIRCULATIONAHA.120.051675. 

Epub 2020 Nov 13. PMID: 33186054. 

16. Dapagliflozin and metformin (oral route), 

drugs and supplements, MAYO CLINIC, by 

drug information provided by Meratives, 

Micromedex  

17. Dapagliflozin (Rx), Drugs and Diseases,by 

Medscape.com  

18. Dapagliflozin (Farmiga), DRUGS AND 

SUPPLEMENTS, by EVERYDAY HEALTH, 

everyday .com 

19. Dapagliflozin, Medline Plus Trusted Health 

Information For You,NIH, National Library of 

Medicine by Medline plus.com 

 

 

 


