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Rawshani, A., et al. N Engl J Med 2017; 376: 1407-1418.

HF Hospitalization Risk Associated with T2DM: 
Swedish National Registry Data 1998-2013



Udell JA et al. Lancet Diab Endocrinol 2015; 3: 356-366.

Prevention of Heart Failure in Patients with Diabetes

Treating Hyperglycemia



Sodium–glucose Cotransporter-2 
Inhibitors (SGLT2i) 

Heerspink HJ, et al. Circulation 2016: 134: 752-772.



EMPA-REG OUTCOME: 
Hospitalization for heart failure

HR 0.65
(95% CI 0.50, 0.85)

p=0.0017

Zinman B et al. N Engl J Med 2015; 373: 2117-28



SGLT2i and CV Outcomes

• Three CVOTs and one 
renal outcome trial – all 
in patients with T2D at 
high ASCVD/HF risk –
showed benefits on 
MACE and HF-related 
outcomes

• Empagliflozin and 
canagliflozin have CV 
indications independent 
of glucose

– For T2DM with ASCVD



ACC Clinical Decision Pathway

Das SR et al, J Am Coll Cardiol 2018;  72: 3200-3223



2019 ACC/AHA
CV Disease Primary Prevention Guideline

Arnett DK et al. Circulation 2019; 140: e596-e646

“Three RCTs have shown a significant 
reduction in ASCVD events and HF with the 
use of an SGLT2 inhibitor. Although most 
patients studied had established ASCVD at 
baseline, the reduction in HF has been 

shown to extend to primary prevention 
populations.”



ESC Guidelines on Diabetes, pre-diabetes and cardiovascular diseases in collaboration

with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486)
www.escardio.org/guidelines

2019 ESC Guidelines for the Treatment of Type 2 Diabetes

DM treatment to reduce HF risk

SGLT2 inhibitor (empagliflozin, canagliflozin, and dapagliflozin) to lower risk of HF
hospitalization if eGFR >30 mL/min/1.73 m2

Metformin in patients with DM and HF if eGFR >30 mL/min/1.73 m2

GLP1-RAs and DPP4 inhibitors sitagliptin and linagliptin have a neutral effect on risk of HF

Insulin treatment in HF

DPP4 inhibitor saxagliptin in HF is not recommended

Thiazolidinediones (pioglitazone, rosiglitazone) in HF is not recommended



Redefining pathways to cardiorenal complications
of type 2 diabetes mellitus. 

Sattar N & McGuire DK. Circulation 2018; 138:7-9



Sattar N & McGuire DK. Circulation 2018; 138:7-9

Redefining pathways to cardiorenal complications
of type 2 diabetes mellitus. 



Adjusted mean systolic blood pressure
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Effects of SGLTi on Glomerular Hemodynamics

Adapted from: Cherney D et al. Circulation 2014;129:587
Heerspink HJ, et al. Circulation  2016; 134: 752.
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Proposed SGLT2i Effects on Cardiac Na/H 
Exchangers 1 (heart) & 3 (kidneys)

Packer M, et al. JAMA Cardiol 2017; 2: 1025-1029
Packer M. Circulation 2017; 136: 1548-1559



Empagliflozin elevates ketone bodies –
especially  in the fasted state

Ferrannini et al,  Diabetes 2016;65:1190–1195



Hematocrit increased with empagliflozin: 
hemoconcentration and/or RBC expansion

Zinman B et al. N Engl J Med. 2015;373:2117-28



Hematopoietic effects of dapagliflozin

Lambers Heerspink, H. J., et al. Diabetes Obes Metab 2013 159: 853-862.



SGLT2i and HF: The Next Frontier

• SGLT2i’s prevent HF in patients with T2DM at high-
risk, but:
– What is their effect on treating HF?

• HFrEF, HFpEF (or both)?

• T2DM versus all-comers?

• If effective, will benefit wane with lower eGFR

– What is safety profile in HFrEF patients?
• Interactions with background therapies

• Volume depletion/hypotension risks

– Are there differences within the class?



DAPA-HF Objective

• To test the safety and efficacy of the SGLT2i 
dapagliflozin, 10 mg once daily versus placebo, 
added to standard HFrEF therapy, in patients with 
HFrEF both with and without T2D

McMurray JJV, et al.   N Engl J Med 2019 doi: 10.1056/NEJMoa1911303



Trial Design
• Key inclusion criteria: 

– Symptomatic HF with EF ≤40%; 
– NT-proBNP ≥600 pg/ml (if HHF in past year, ≥400 pg/mL; if AF/Flutter 

≥900 pg/mL) 

• Key exclusion criteria: 
– eGFR <30 ml/min/1.73 m2

– SBP <95 mmHg
– type 1 diabetes

• Primary outcome: 
– Time for first: CV death/HF hosp/urgent HF visit requiring IV therapy) 

McMurray JJV et al Eur J Heart Fail. 2019;21:665-675



386 vs 502 
events

McMurray JJV, et al. N 
Engl J Med 2019

Dapagliflozin reduces CV death and heart failure 
admissions/visits compared to placebo



McMurray JJV, et al.   N Engl J Med 2019 doi: 10.1056/NEJMoa1911303



SGLT2 Inhibitors: 
Practical considerations for their prescription

• Consider altering background blood pressure medications if intensively controlled
• Consider stopping/reducing background diuretics
• If on insulin and/or sulfonylurea, consider dose reducing each of those

• Counsel re: urinary hygiene
• “Sick Day” medication concept-hold on days with reduced PO intake

Cherney DZ and Udell JA. Circulation 2016; 134: 1915-1917



Conclusions
• SGLT2 Inhibitors prevent HF in patients with T2DM with ASCVD risk or disease

• Consistent “IA” recommendations across Guidelines/Consensus recommendations

• These must become part of routine cardiology care

• Dapagliflozin is a safe and effective treatment for HFrEF, added to existing 
evidence-based therapies

• Independent of diabetes status

• These findings should immediately impact practice

• Insurance coverage may be an obstacle ahead of FDA indication

• Uncertainties remain
• Class effect or dapagliflozin effect; empagliflozin and sotagliflozin trials ongoing?

• Unique to HFrEF or will this also impact HFpEF outcomes?

• Mechanism(s) of benefit remain unknown


