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• Recognize the impact on prognosis of co-morbid DM and HF

• Review novel therapy for DM and its impact on HF

• Identify non-medical intervention for HF

Learning Objectives
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• Impact of DM and HF as co-morbidities

• Medical Therapies for DM

• Other Therapeutic Interventions

Overview
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• DM frequently occurs concomitantly with both HFrEF and HFpEF

• Prevalence of DM in HF cohorts ranges from 10–47% and is higher in 

hospitalized HF patients

• 2 – 4 fold increased risk of HF among diabetics compared to non-

diabetics

• Risk of HF increases with poor glycemic control

Epidemiology of HF and DM

Dunlay SM, et al. Circulation 2019; 140:e294 – 324.
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• Insulin resistance present in up to 60% of HF patients

• Rate of incident DM in HF trials has ranged from 21 – 28 per 1000 

person – years compared to ~10 in general population

• Risk factors include elevated BMI, tobacco use, higher systolic BP, 

longer HF duration, diuretic therapy, and more advanced NYHA 
functional class

Risk of Incident DM in HF

Dunlay SM, et al. Circulation 2019; 140:e294 – 324.
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DM and HF: Impact on Outcomes

Dauriz M, et al. Diabetes Care. Diabetes Care 2017;40:671–678.

ESC-HFA Heart Failure Long-Term Registry
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Glycemic Control and Mortality in HF

Elder DHJ, et al. Eur J Heart Fail 2016;18:94–102.Aguilar D, et al. J Am Coll Cardiol 2009;54:422–8.
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What is the Goal Glycemic Target in HF?

Dunlay SM, et al. Circulation 2019; 140:e294 – 324.
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GLP – 1 Agonists

Dunlay SM, et al. Circulation 2019; 140:e294 – 324.
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DPP – 4 Inhibitors

Dunlay SM, et al. Circulation 2019; 140:e294 – 324.
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Effect on HF Hospitalization by Drug Class

Dunlay SM, et al. Circulation 2019; 140:e294 – 324.

GLP-1 

Receptor 
Agonists

DPP-4 

Inhibitor

SGLT2 

Inhibitor
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EMPA – REG OUTCOME

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

• 7020 patients with DM

• Empaglifozin vs placebo

• Primary outcome: CVD, 
nonfatal MI, or nonfatal stroke
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Preventing Heart Failure?

Zelniker TA, et al. Lancet 2019; 393: 31–39.

Composite of CVD and HHF
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Preventing Heart Failure?

McMurray JV, et al. J Am Coll Cardiol: HF 2021.

• 4304 patients with CKD

• Randomized to dapagliflozin vs placebo
• 11% of patients had history of HF

Hospitalization for Heart Failure Hospitalization for Heart Failure
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DAPA – HF

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

Berg DD, et al. JAMA Cardiol 2021;6:499-5-7.

• 4744 patients with HFrEF 

(LVEF<=40%), NYHA II-IV 

symptoms with or WITHOUT DM

• Dapagliflozin vs placebo

• Primary outcome: worsening HF 

or CVD

• Findings similar in those with and 

without DM

• Findings similar regardless of 

ARNI use

• HR at 28d = 0.51 (0.28 – 0.94)

Ap
pro

ve
d

Diabetes and Heart Failure | May, 2025

CO
PY
RIG

HT



19

EMPEROR – Reduced

Packer M, et al. N Engl J Med 2020.

• 3730 patients with HFrEF and 

Class II-IV symptoms with or 
WITHOUT DM

• Empaglifozin vs placebo

• Primary outcome: CVD or 
Hospitalization for worsening 
HF

• Annual rate of decline in 

eGFR was slower in the 
empaglifozin group

Ap
pro

ve
d

Diabetes and Heart Failure | May, 2025

CO
PY
RIG

HT



20

SGLT2 Inhibitor Effects in HF

Zannad F, et al. Lancet 2020; 396: 819–29.
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Benefits Irrespective of Diabetes

Zannad F, et al. Lancet 2020; 396: 819–29.

Diabetes and Heart Failure | May, 2025

CO
PY
RIG

HT



22

SOLOIST – WHF

Bhatt DL, et al. N Engl J Med 2020.

• 1222 patients with DM and worsening 

(i.e. hospitalization for) HF (EF not 
specified)

• Randomized to sotaglifozin (combined 
SGLT1 and SGLT2 inhibitor) vs 

placebo (initiated before or shortly after 
discharge)

• Primary outcome: composite of CV 
death, hospitalization or urgent visit for 

HF

• Additional concern: safety of initiation 

early after episode of worsening HF 
(risk of hypotension or AKI)
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SOLOIST – WHF

Bhatt DL, et al. N Engl J Med 2020.
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EMPEROR – Preserved

Anker SD, et al. New Engl J Med 2021

• 5988 patients with NYHA class II – IV HF

• LVEF > 40%

• Primary outcome: composite of CV death 

or hospitalization for HF

Primary Outcome Hospitalization for HF
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EMPEROR – Preserved

Anker SD, et al. New Engl J Med 2021
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DELIVER

Solomon SD, et al. New Engl J Med 2022

• 6263 patients with NYHA class II – IV HF

• LVEF > 40%

• Primary outcome: composite of CV death 

or worsening HF

Diabetes and Heart Failure | May, 2025

CO
PY
RIG

HT



27

DELIVER

Solomon SD, et al. New Engl J Med 2022
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SGLT2 Inhibitor Mechanism in Heart Failure

Lan et al.  ESC Heart Failure 2019.
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SGLT2 Inhibitor Net Effect

Zelniker TA and Braunwald E. J Am Coll Cardiol. 2020;75:435-447.
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SGLT2 Inhibitor – Practical Considerations

25

20
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More Help Coming?

Kosiborod MN, et al. New Engl J Med 2023

529 patients randomized to semaglutide vs 

placebo

Inclusion Criteria:

-LVEF > 45%
-BMI > 30

-at least one of the following findings:
• elevated LV pressures
• elevated natriuretic peptide levels, or 

• HF hospitalization

Exclusion Criteria:
-Hgb A1c > 6.5
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• Impact of DM and HF as co-morbidities

• Medical Therapies for DM

• Other Therapeutic Interventions

Overview

Diabetes and Heart Failure | May, 2025

CO
PY
RIG

HT



33

Lifestyle Modification

Kitzman DW, et al. JAMA. 2016;315(1):36-46.
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Complexities of Managing DM and HF

1) Attitudes drive self care prioritization

2) Fragmented self-care instruction leads to 

poor self-care integration

Dickson VV, et al. J Cardiac Fail 2011;17:413-419.
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Coordination of Care

Communication between 

providers a necessity

Dunlay SM, et al. Circulation 2019; 140:e294 – 324.

Diabetes and Heart Failure | May, 2025

CO
PY
RIG

HT



36

• Heart failure and DM are commonly co-morbid conditions

• Patients with co-morbid DM and HF have worse outcomes than their counterparts

• SGLT2 inhibitor therapy represents a novel therapy with major benefit to HF 

patients irrespective of the presence of DM or the phenotype of HF

• A comprehensive approach to co-management of these conditions is critical to 

optimizing outcomes for this patient population

Key Take Home Points
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