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From Diabetes to Heart Failure: one way
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Panchal K et al. Diab Res and Clin Pract 2018



From Heart Failure to Diabetes: the way back
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Nichols GA et al. Diabetologi 2011

58,056 non-
diabetic adults 
aged ≥30 years 
with no evidence 
of diabetes. 

Heart failure was 
independently 
associated with an 
increase in 
diabetes incidence 
of 48% (95% CI 
27– 73%) 

Preiss D et al Diabetes Care 2009



Heart Failure and Diabetes: dangerous liaison
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Acute Heart Failure Chronic Heart Failure

Dauriz M et al. Diabetes Care 2017



Heart Failure and Diabetes: a dangerous liaison
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1.How to prevent development of Heart Failure in patients 

with Diabetes

2.How to handle glycemic control in Heart Failure 

patients

3.How to manage Heart Failure in patients with Diabetes



From Diabetes to Heart Failure: one way
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Pandey A et al. Lancet Endocrinol & Metab 2023



Insulin-Resistance is (one of?) the link
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Riehle C et al. Cardiovasc Res 2016

Cittadini A et al. Eur J Prev Cardiol 2022

all-cause mortality or Cardiovascular 
hospitalization in patients with or without (A) 
insulin signaling impairment [1·34 (1·03-1·73), 
p=0·03], (B) Type 2 Diabetes (T2D) [1·55 (1·20-

2·01), p=0·001], or Homeostatic model assessment 
for insulin resistance (HOMA-IR) impairment [0·94 

(0·74-1·20), p=0·64]. 



Risk factors for Heart Failure
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Everit IK et al. Curr Ateroscl Rep 2022



Importance of difference risk factors 
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Rawshani A et al. NEJM 2018

271,174 patients with type 2 diabetes who were reg- istered 
in the Swedish National Diabetes Register and matched 

them with 1,355,870 controls

1) glycated hemoglobin 
level (≥7.0 %)

2) systolic and diastolic 
blood pressure (SBP 
≥140 mm Hg or DBP 
≥80 mmHg)

3) Micro-albuminuria (or 
albuminuria)

4) smoking 
5) LDL cholesterol level (≥ 

97 mg/dl).



Prediction of T2DM in HF
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Berg D et al. Circulaltion 2019

TRS-HFDM WATCH-DM 

Segar MW et al. Diabetes Care 2019 

DECLARE-TIMI 58



Natriuretic peptides in T2DM
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Pop-Busui R et al. Diabetes Care 2022



Diabetic Cardiomyopathy
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Negishi K. Cardiovasc Diag Ther 2018 Wang Y et al. JACC Cardiovasc Imag 2018

Patients with 
asymptomatic type 2 

diabetes mellitus with 
preserved ejection fraction 

and no ischemic heart 
disease recruited from a 

community-based 
population. Features 

considered: left ventricular 
hypertrophy (LVH), LAE, DD 
(abnormal E/e0), and GLS 

(<16%). 



Do the “Right” thing!
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De Luca M….Marra AM. Eur J Prev Cardiol 2024



A practical approach
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Pop-Busui R et al. Diabetes Care 2022



SGLT2i : don’t even need to talk about it!
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Pandey A et al Lancet 2023 Joshi SS et al. Heart 2021



GLP-1ra and HF prevention
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Joshi SS Sattar N Lancet Diabetes Endocrinol 2021

Reduction of first hospital admission for heart failure by 11% (HR 0·89 [95% CI 0·82–0·98]; p=0·013) 



Mineralcorticoid Receptor Antagonists
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Agarwal R et al. Eur Heart J 2022



Prevent HF in T2DM: lifestyle intervention
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Pandey A et al. Circulation 2020 Patel KV et al. Circulation 2020



Type 1 Diabetes is even more dangerous
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Data from 47 cohorts, involving 12,142,998 individuals

Ohkuma T et al. Diabetologia 2019



Type 1 Diabetes prompts attention
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Rawshani A et al. New Engl J Med 2017

1) Lack of specific 
risk stratification

2) Lack of data on 
biomarkers

3) Warning on SGLT2i



Heart Failure and Diabetes: a dangerous liaison
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1.How to prevent development of Heart Failure in patients 

with Diabetes

2.How to handle glycemic control in Heart Failure 

patients

3.How to manage Heart Failure in patients with Diabetes



Glycemic control in HF and Diabetes
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1447 
patients 
NYHA I-III

Elder DJH et al. Eur J Heart Fail 2015 Aguillar D et al. J Am Coll Cardiol 2009

21,794 patients 
NYHA I-III 

Eshaghian S et al. Am Heart J 2006

127 advanced HF



Glycemic control in HF and Diabetes

Scompenso Cardiaco e Diabete-Prof. Alberto M. Marra-Congiunta SID-AMD 2024

Dunlay SM et al. AHA Statement on Diabetes in Heart Failure Circulation 2019



SGLT2i: should we really talk about them?
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2021

2023

2023



SGLT2i in HF: When? ASAP! 
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530 patients with a primary 
diagnosis of acute de novo or 
decompensated chronic heart 
failure regardless of left 
ventricular ejection fraction were 
randomly assigned to receive 
empagliflozin 10 mg once daily 
or placebo. Patients were 
randomized in-hospital when 
clinically stable and were treated 
for up to 90 days. The primary 
outcome of the trial was clinical 
benefit, defined as a hierarchical 
composite (win ratio).

Voors AA et al. Nature Medicine 2022



SGLT2i: should we really talk about them?
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Duvalyan A et al. J Cardiac Fail 2022



Back to the future: Metformin!

Scompenso Cardiaco e Diabete-Prof. Alberto M. Marra-Congiunta SID-AMD 2024

34 504 patients 
with diabetes 
mellitus and HF

Eurich DT et al. Circ Heart Fail 2013



GLP1-ra (Liraglutide) in HFrEF
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Jorsal A et al. Eur J Heart Fail 2016

*p <0.05

LIVE trial (247 HFrEF pt)

Magullies K et al JAMA2016

FIGHT trial (300 HFrEF pt)



GLP1-ra (Semaglutide) in HFrEF
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Deanfield J et al. Lancet 2024

Treatment with semaglutide 
resulted in improved outcomes in 

both the heart failure with 
reduced ejection fraction (HR 

0·65, 95% CI 0·49–0·87 for MACE; 
0·79, 0·58–1·08 for the composite 
heart failure endpoint) and heart 
failure with preserved ejection 
fraction groups (0·69, 0·51–0·91 

for MACE; 0·75, 0·52–1·07 for the 
composite heart failure endpoint) 



GLP1-ra (Semaglutide) in HFpEF: The STEP-HF trials
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Insulin in Heart Failure patients
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24 012 patients with HF from four large randomized trials

Logistic regression analysis showed that insulin 
prescription was associated with a significantly 
higher risk of all-cause death [odds ratio (OR) 2.02, 
95% confidence interval (CI) 1.87–2.19] and 
rehospitalization for HF (OR 1.42, 95% CI 1.32–1.53).

Cosmi F et al. Eur J Heart Fail 2018



Heart Failure and Diabetes: a dangerous liaison
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1.How to prevent development of Heart Failure in patients 

with Diabetes

2.How to handle glycemic control in Heart Failure 

patients

3.How to manage Heart Failure in patients with Diabetes



Diabetes accelerates disease progression in HF
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Salzano A , Marra AM, Cittadini A Cardiovasc Diabetol 2022



The four Pillars in HFrEF
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McDonagh T et al. 
ESC Heart Failure Guidelines. 
Eur Heart J 2021

Dunlay SM et al. AHA Statement on Diabetes in Heart Failure Circulation 2019



Diuretics and Diabetes
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Pellicori P et al Eur J Heart Fail 2021

Compared to those with neither HF nor 
prescribed LD (reference group; placebo), 
those with both HF and receiving LD had 
the highest rates for all-cause [hazard 
ratio (HR) (95% confidence interval) 
3.19(2.03–5.01)] and cardiovascular 
mortality [3.83 [(2.28–6.44)], and HF 
hospitalizations [9.51 (5.61–16.14)].
Patients without HF but prescribed LD 
had higher rates for all three outcomes 
[1.62 (1.10–2.39); 1.97 (1.26–3.08); 
3.20(1.90–5.39)], which were similar to 
patients with HF who were not receiving 
LD [1.42 (0.78–2.57); 1.56 (0.78–3.11);3.00 
(1.40–6.40)]. 



Cardiac Rehabilitation in Diabetes and HF

Scompenso Cardiaco e Diabete-Prof. Alberto M. Marra-Congiunta SID-AMD 2024

Murray EM et al. Am J Med 2022

Yuan M et al. Front Endocrinonl 2024



Diabetes And Heart Failure: Take Home Message
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-The bidirectional interplay between Diabetes and Heart Failure cannot be neglected

-Risk factor control prevents development from Diabetes to Heart Failure

-Yearly screening with natriuretic peptides is highly recommended

-Patients with Type 1 Diabetes have higher risk of Heart Failure than Type 2

-Patients with Diabetes and HF Should be on a moderate glycemic control (HB1AC 7-8%)

-SGLT2i are nowadays a pillar of HF therapy regardless of EF (and of diabetic status too)

-GLP1-RA seems quite promising in patients with HFpEF

-Insulin is associated with a Risk of poor outcomes in HF patients

-Cardiac Rehabilitation might be helpful



Thanks for your Attention
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From Diabetes to Heart Failure: one way
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modified from Dunlay SM et al. AHA official statement on Diabetes and Heart Failure. Circulation 2022

1. Kannel WB et al. JAMA 1979
2. Gottdiener JS et al. JACC 2000
3. Van Melle JP et al. Diabetes Care 2010
4. Bahrami H et al. JACC 2008
5. He J et al. Arch Intern Med 2001
6. Nichols JA et al. Diabetes Care 2004
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Prevention of HF in Diabetic patients: glycemic control
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Matsushita K et al. Diabetes 2010

Among individuals without type 2 diabetes, a 1% higher 
HbA1c is associated with a 39% higher risk of heart 
failure independent of other risk factors.
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