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Background 

• Despite current standard-of-care 

therapies, a high burden of 

cardiovascular disease and ESKD 

exists in this population leading to: 

 

High morbidity, mortality, healthcare 

resource use 

Poor health-related quality of life. 
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Background  

 

Chronic kidney disease (CKD) in 

patients with type 2 diabetes is a 

major public health problem, 

resulting in significant 

cardiovascular and kidney adverse 

outcomes and  endstage kidney 

disease  worldwide. 



New Strategies  

• Here we describe the current evidence 

for the cardiorenal protective 

effects of the newer classes of 

antidiabetic agents, including SGLT2 

(sodium glucose cotransporter 2) 

inhibitors 
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MECHANISMS OF CARDIORENAL 

PROTECTION WITH SGLT2i 
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Cardiovascular Outcomes Trials of 

SGLT2is 

Janani Rangaswami,et al. Circulation.2020;142. 

Stopped early 



Janani Rangaswami,et al. Circulation.2020;142 







Cardiovascular Death 

Janani Rangaswami,et al. Circulation.2020;142 



Kidney Composite Outcome 

Janani Rangaswami,et al. Circulation.2020;142 



Composite cardiovascular outcome in 

patients with type 2 diabetes with either 

CVD or CV risk factors. 

NNT=167 

Kevin Bryan Lo, et al. Cardiorenal Med 2020;10:1–10  



All-cause mortality in patients with type 2 

diabetes with either established CVD or CV 

risk factors  

NNT = 143 

Kevin Bryan Lo, et al. Cardiorenal Med 2020;10:1–10  



Death from cardiovascular causes 

alone in patients with type 2 diabetes with 

either established CVD or CV risk factors  

NNT = 250 

Kevin Bryan Lo, et al. Cardiorenal Med 2020;10:1–10  



Heart failure hospitalization in 

patients with type 2 diabetes with either 

established CVD or CV risk factors  

NNT = 91 

Kevin Bryan Lo, et al. Cardiorenal Med 2020;10:1–10  



Circulation. 2019;139:2537–2541. DOI: 10.1161/CIRCULATIONAHA.119.040514 
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Renal Outcomes 

 



Renal Outcome in CREDENCE 

 

Perkovic V, et al. N Engl J Med.2019;380(24):2295-2306. 



Composite renal outcome with either 

established cardiovascular disease or 

cardiovascular risk factors. 

 NNT = 67 

Kevin Bryan Lo, et al. Cardiorenal Med 2020;10:1–10  



Composite renal outcome in patients with 

type 2 DM and eGFR <60 

 NNT = 37 

Kevin Bryan Lo, et al. Cardiorenal Med 2020;10:1–10  



Progression of albuminuria in patients with type 2 

diabetes with either established CVD or CV risk 

factors 

NNT = 27 

Kevin Bryan Lo, et al. Cardiorenal Med 2020;10:1–10  



Non-alcoholic fatty liver disease 

• Randomised controlled trials with SGLT2 

inhibitors and GLP-1 receptor agonists have 

shown improved liver enzymes and 

reductions in liver fat in patients with type 2 

diabetes,  

• But only GLP-1 receptor agonists (liraglutide 

and semaglutide) have shown reversal 

or improvements of the histological features of 

NAFLD 



Combination therapy  

• Overall, the evidence supports 

combination therapy with a GLP-1 

receptor agonist and SGLT2 inhibitor 

with the additive benefits of glycaemic 

improvement and weight loss reflecting 

distinct and complementary 

mechanisms of action.  

 

 Emily Brown , et al. Lancet 2021; 398: 262–76  



SGLT2 inhibitors as treatment adjunct 

in type 1 diabetes 

• In Europe, dapagliflozin and 

sotagliflozin have been approved for 

patients with a suboptimal control of 

insulin and a BMI of more than 27 kg/m² 

Yamada T, et al. Diabetes Obes Metab 2018; 

20: 1755–61  



SGLT2 inhibitors as treatment adjunct 

in type 1 diabetes 

• SGLT2 inhibitors should be avoided in 

patients who are poorly compliant or 

those with recurrent diabetic 

ketoacidosis and should be 

discontinued during acute illness or 

surgical intervention 



Clinical use of SGLT2 inhibitors in 

patients without diabetes  

• DAPA-CKD examined the effects of 

dapagliflozin on CKD in patients with 

and without type 2 diabetes. The effects 

of dapagliflozin were similar in 

participants with type 2 diabetes and in 

those without type 2 diabetes. 

• EMPA-KIDNEY (NCT03594110), has 

been initiated in people with and without 

type 2 diabetes  

Hiddo J.L. Heerspink,et al. N Engl J Med 2020; 383:1436-1446 



Clinical use of SGLT2 inhibitors in 

patients without diabetes  

• The results of the DAPA-HF and 

EMPEROR-reduced trials strongly 

support the use of an SGLT2 inhibitor in 

the treatment of patients wit established 

HFrEF with reductions in worsening 

HFrEF or cardiovascular deaths with or 

without type 2 diabetes 

 

McMurray JJV ,et al. N Engl J Med 2019; 381: 1995–2008. 

 Packer M,et al. N Engl J Med 2020; 383: 1413–24.  



Clinical use of SGLT2 inhibitors in 

patients without diabetes  

• FDA and European regulators have 

approved the use of dapagliflozin to 

reduce the risk of cardiovascular death 

or worsening heart failure in patients 

with HFrEF, with and without type 2 

diabetes.  



• Dapagliflozin also reduced the risk of 

new onset of type 2 diabetes by 32% 

(hazard ratio [HR] 0·68; 95% CI 0·50–

0·94) compared with those receiving 

placebo among at risk patients with 

prediabetes and HFrEF;  

• a similar effect size to that seen with 

metformin in diabetes prevention 

studies (approximately 31%).  

Silvio E Inzucchi,et al. DiabetesCare. 2021Feb;44(2):586-594 



ADVERSE EVENTS AND RISK/BENEFIT 

PROFILE WITH SGLT2i 

Genital mycotic infections 

Urinary tract infections 

Euglycemic diabetic ketoacidosis 

Increased risk of amputation (CANVAS trial) 

Fournier gangrene: ≈1 case per 10,000 men 

treated with SGLT2is 

Fracture risk 

AKI: The initial decrease in eGFR when 

SGLT2is are initiated is consistent with these 

hemodynamic effects. 



Genital mycotic infections: 

 

• The most common adverse event of 

SGLT2is. 

• Advice given for daily hygienic 

measures such as rinsing the genital 

area after voiding and before bedtime 

significantly lessened the risk for genital 

  mycotic infections (6 of 125 versus 51 of 

125; P=0.015) and improved compliance 

with SGLT2i treatment 

 



Urinary tract infections 

 

• Urinary tract infections also have been 

reported with SGLT2is, but the risk of     

urinary tract infections has not been 

higher compared with placebo in clinical 

trials. 

 



Euglycemic diabetic ketoacidosis 

 

• Patients with signs or symptoms of 

ketoacidosis such as nausea, vomiting, 

and abdominal pain should be 

discontinue SGLT2is and evaluate for 

ketoacidosis. 

 

• Holding SGLT2i during periods of low 

oral intake or before elective surgeries 



Euglycemic diabetic ketoacidosis 

 



Increased risk of amputation 

It is unknown whether amputation risk is 

causally related to canagliflozin or 

extends to other drugs in this class.  

Frequent foot care along with self-

examination should be promoted.  

Therapy should be stopped in patients 

  with active ulceration or foot lesions 



Risk of Fournier gangrene 

• A slightly higher (but not statistically 

significant) risk of Fournier gangrene of 

≈1 case per 10 000 men treated with 

SGLT2is compared with men treated with 

other antihyperglycemic agents. 

 

Dave CV, et al. JAMA Intern Med. 2019 



 

Risk of AKI 

• Decrease in eGFR when SGLT2is are 

initiated is consistent with these 

hemodynamic effects. 



Effect of SGLT2 inhibitors on acute 

kidney injury 

Brendon L Neuen, et al. Lancet Diabetes Endocrinol 2019 



 

Janani Rangaswami,et al. Circulation.2020;142 





Current position in treatment algorithms 

• SGLT2 inhibitors and GLP-1 receptor 

agonists were positioned as first-line 

treatment for naive patients with existing CVD 

or at a high risk of this, irrespective of HbA1c. 

 

• GLP-1 receptor agonists should be 

considered in patients with type 2 diabetes 

and those at a high risk or with established 

CVD,  

• SGLT2 inhibitors considered for patients with 

HFrEF or CKD (with or without established 

CVD) 
European Society for Cardiology in collaboration with 

the European Association for the Study of Diabetes  
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Thank you  


