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Using of Sodium-Glucose Cotransporter-2 (SGLT-2)  
Inhibitors in Cardiac Diseases

Diabetes mellitus (DM) is a common health problem characterized by chronic hyperglycemia with an increasing prevalence worldwide 
[1]. It is one of the leading causes of mortality and morbidity, primarily due to its cardiovascular complications [2]. Recent advances in 
the treatment of DM and some of the new oral antidiabetics have decreased the mortality caused by cardiovascular complications [3]. So-
dium-glucose cotransporter-2 (SGLT-2) inhibitors are a type of hypoglycemic agent that increases urinary glucose and sodium excretion 
by blocking glucose reabsorption proximal tubule of the kidney. Studies have shown that SGLT-2 inhibitors reduce hospitalizations and 
mortality due to heart failure and improve prognosis [4]. Other positive cardiovascular effects have been shown to include atherosclerotic 
plaque regression, blood pressure regulation, weight reduction, prevention of cardiac fibrosis, and improved lipid profiles [5-8].

Phlorizin isolated from apple trees in 1835 was the first natural SGLT inhibitor with a high affinity for both SGLT-1 and SGLT-2 [9]. In 
the following years, dapagliflozin was developed with more than 1200-fold higher potency for SGLT- 2 than SGLT-1 [10]. Canagliflozin is 
another phlorizin derivative with 400 folds higher inhibitory activity for SGLT-2 than SGLT-1. This group’s third agent is empagliflozin, 
which has the highest selectivity for SGLT-2 over SGLT-1 (about 2700 folds) [11]. EMPA-REG OUTCOME trial, the positive effects of empag-
liflozin in heart failure with reduced ejection fraction (HFrEF) has become a new beacon of hope for treatment. So it became debatable 
whether it was a diabetes drug or a heart failure drug.

As a result, we believe that SGLT-2 inhibitors are an essential part of the treatment, especially in diabetic patients with heart failure. It 
is seen that SGLT-2 inhibitors will be preferred more in the future, considering the other positive cardiovascular effects.

Bibliography

1. Cho NH., et al. “IDF Diabetes Atlas: Global estimates of diabetes prevalence for 2017 and projections for 2045”. Diabetes Research and 
Clinical Practice 138 (2018): 271-281.

2. Adams KF., et al. “Overweight, obesity, and mortality in a large prospective cohort of persons 50 to 71 years old”. The New England 
Journal of Medicine 355.8 (2006): 763-778.

3. Scheen AJ. “Cardiovascular Effects of New Oral Glucose-Lowering Agents: DPP-4 and SGLT-2 Inhibitors”. Circulation Research 122.10 
(2018): 1439-1459. 

4. Fitchett D., et al. “Empagliflozin Reduced Mortality and Hospitalization for Heart Failure Across the Spectrum of Cardiovascular Risk 
in the EMPA-REG OUTCOME Trial”. Circulation 139.11 (2019): 1384-1395. 

5. Sato T., et al. “The effect of dapagliflozin treatment on epicardial adipose tissue volume”. Cardiovascular Diabetology 17.1 (2018): 6. 

Citation: Isa Ardahanli. “Using of Sodium-Glucose Cotransporter-2 (SGLT-2) Inhibitors in Cardiac Diseases”. EC Cardiology 8.3 (2021): 
37-38.

https://pubmed.ncbi.nlm.nih.gov/29496507/
https://pubmed.ncbi.nlm.nih.gov/29496507/
https://pubmed.ncbi.nlm.nih.gov/16926275/
https://pubmed.ncbi.nlm.nih.gov/16926275/
https://pubmed.ncbi.nlm.nih.gov/29748368/
https://pubmed.ncbi.nlm.nih.gov/29748368/
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.118.037778
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.118.037778
https://pubmed.ncbi.nlm.nih.gov/29301516/


Citation: Isa Ardahanli. “Using of Sodium-Glucose Cotransporter-2 (SGLT-2) Inhibitors in Cardiac Diseases”. EC Cardiology 8.3 (2021): 
37-38.

6. Tentolouris A., et al. “SGLT2 Inhibitors: A Review of Their Antidiabetic and Cardioprotective Effects”. International Journal of Environ-
mental Research and Public Health 16.16 (2019): 2965. 

7. Aftab S., et al. “Sodium-Glucose Cotransporter-2 (SGLT-2) Inhibitors: Benefits in Diabetics With Cardiovascular Disease”. Cureus 12.10 
(2020): e10783. 

8. Kusaka H., et al. “Empagliflozin lessened cardiac injury and reduced visceral adipocyte hypertrophy in prediabetic rats with meta-
bolic syndrome”. Cardiovascular Diabetology 15.1 (2016): 157. 

9. Choi CI. “Sodium-Glucose Cotransporter 2 (SGLT2) Inhibitors from Natural Products: Discovery of Next-Generation Antihyperglyce-
mic Agents”. Molecules 21.9 (2016): 1136. 

10. Meng W., et al. “Discovery of dapagliflozin: A potent, selective renal sodium-dependent glucose cotransporter 2 (SGLT2) inhibitor for 
the treatment of type 2 diabetes”. Journal of Medicinal Chemistry 51 (2008): 1145-1149.

11. Grempler R., et al. “Empagliflozin, a novel selective sodium glucose cotransporter-2 (SGLT-2) inhibitor: Characterisation and com-
parison with other SGLT-2 inhibitors”. Diabetes, Obesity and Metabolism 14 (2012): 83-90.

Volume 8 Issue 3 March 2021
All rights reserved by Isa Ardahanli.

Using of Sodium-Glucose Cotransporter-2 (SGLT-2) Inhibitors in Cardiac Diseases

38

https://pubmed.ncbi.nlm.nih.gov/31426529/
https://pubmed.ncbi.nlm.nih.gov/31426529/
https://www.ahajournals.org/doi/10.1161/JAHA.119.014908
https://www.ahajournals.org/doi/10.1161/JAHA.119.014908
https://cardiab.biomedcentral.com/articles/10.1186/s12933-016-0473-7
https://cardiab.biomedcentral.com/articles/10.1186/s12933-016-0473-7
https://pubmed.ncbi.nlm.nih.gov/27618891/
https://pubmed.ncbi.nlm.nih.gov/27618891/
https://pubmed.ncbi.nlm.nih.gov/18260618/
https://pubmed.ncbi.nlm.nih.gov/18260618/
https://pubmed.ncbi.nlm.nih.gov/21985634/
https://pubmed.ncbi.nlm.nih.gov/21985634/

