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The three metabolic abnormalities (diabetes, hypertension and hyperlipidaemia) were summed to create ametabolic abnormalities score (0, 1, 2, and 3). †Analyses adjusted for age, sex, smoking status, and social deprivation. The reference category is normal 
weight, no metabolic abnormalities. CI, confidence interval; CHD, coronary heart disease; CVD, cardiovascular disease; HR, hazard ratio; PVD, peripheral vascular disease; 

Caleyachetty R et al. J Am Coll Cardiol 2017;70:1429–37.

Overweight and obesity increase the risk of CVD 
even in the absence of metabolic abnormalities 
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3 Common phenotypes of HFpEF

Schiattarella, G.G, et al.. Nat Cardiovasc Res 2022;1:211–222. 
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Sharma A, et al. Cardiology 2022;147(3):281-287.

Metabolic syndrome and the risk of preclinical HF
Insights after 17 years of follow-up from the STANISLAS Cohort 

Presence of preclinical HF after 17 years (p = 0.016):

• No MS: 46%

• Developed MS: 58%

• Baseline MS: 68%

MS, metabolic syndrome; HTN, hypertension; eWC: elevated waist circumference; aOR, adjusted odds ratio; LCL, lower confidence limit; UCL, upper confidence limit
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The study demonstrated that after 17 years of follow-up:
• Patients with baseline MS, especially those with obese and hypertensive phenotypes, are at

increased risk of developing preclinical HF.
• As a result, the primary prevention of preclinical HF should be an important public health concern

given the high risk of mortality when patients with metabolic aberrations are diagnosed with
clinically confirmed HF.

1. Dietary strategies to reduce weight, especially among individuals who are obese and hypertensive,
may represent a strategy for HF prevention.

2. Furthermore, evaluation of medical intervention among patients free of cardiovascular disease with
an obese-hypertensive phenotype to prevent future HF development is warranted.

Metabolic syndrome and the risk of preclinical HF
Insights after 17 years of follow-up from the STANISLAS Cohort 

Sharma A, et al. Cardiology 2022;147(3):281-287.



Diabete e funzione diastolica



Borlaug BA, Nat Rev Cardiol. 2020;17(9):559-573

Evaluation and management of heart failure with 
preserved ejection fraction 

Predictors of HFpEF 



Pathophysiology of obesity to cardiovascular disease
Significance of adipose tissue

CCL, chemokine (C-C motif) ligand; CXCL5, chemokine (C-X-C motif) ligand 5; IL, interleukin; PwO, patient with obesity; TNFα, tumour necrosis factor alpha; M1 ATM, classically activated adipose tissue macrophages; M2 ATM, alternatively activated adipose tissue macrophages; pWo, patients with obesity

Systemic chronic 
low-grade inflammation

↑Endothelial permeability,
plaque development,

atherosclerosis

↓Cholesterol metabolism,
↑glucose production,

insulin resistance
↓Insulin secretion↓Glucose uptake,

insulin resistance

CVD T2D

↑IL 6, ↑ TNFα, ↑ IL-1β
CCL2, CCL5, CXCL5

Obesity adipose tissue

Calorie-dense food
Hypertrophic

adipocyte

M1 ATM

M2 ATM

Lean adipose tissue

Adipocyte M2 ATM

Yao L, et al. J Immunol Res 2014;2014:181450
Cosentino F et al. Eur Heart J. 2023 Oct 14;44(39):4141-4156
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Continuum of Weight Management in Obesity

1. Jensen et al. Circulation 2014;129(25 Suppl 2):S102–38; 2. Courcoulas et al. JAMA 2013;310:2416–25; 3. Obesity Drug Outcome Measures: A Consensus Report of Considerations 
Regarding Pharmacologic Intervention.  Available at: http://sphhs.gwu.edu/pdf/releases/obesitydrugmeasures.pdf. 4. WEGOVY ® Prescribing information Jun 2021; 5. Pilisti, E et al. Metab. 
Clin. Exp. 2019.; 92: 170-192

Pharmacotherapy 
plus lifestyle 

modification1,3

Next Generation AOMs with greater 
weight loss4,5

http://sphhs.gwu.edu/pdf/releases/obesitydrugmeasures.pdf


Neither intervention had a significant effect on 
quality of life as measured by the Minnesota 
Living with Heart Failure Questionnaire,

Caloric restriction diet or aerobic exercise 
training increased peak oxygen consumption



Weight Loss >10% Associated With Composite  CV Endpoint Risk 
Reduction

Risk reduction in primary outcome, 
which is a composite of 

• CVD death
• MI
• Stroke
• Hospitalization for angina

24%21%

CABG=coronary artery bypass graft; CV=cardiovascular; CVD=cardiovascular disease; CHF=coronary heart failure; MI=myocardial infarction; PCI=percutaneous coronary intervention; 
PVD=peripheral vascular disease.

Post hoc secondary analysis 
of Look AHEAD to assess 
whether CV incidence varied due 
to weight or fitness change. 
Analysis included the full cohort of 
control and intervention group 
participants combined

Reductions in body weight by >10%

Risk reduction in secondary outcome, which 
included primary outcome indices plus

• CABG
• Carotid endarterectomy
• PCI
• Hospitalization for CHF
• PVD
• Total mortality 

Look AHEAD Research Group. Lancet Diabetes Endocrinol. 2016;4(11): 913–921.



Cureus 2023 Feb 7;15(2):e34723

Effect on Heart Failure 



The effect of weight loss on mortality



RESULTS:
• LVEF significantly improved after BMS in patients with HF with a mean

difference of 7.78% (CI 95%: 3.72, 11.84, I2 = 83.75, p-value < 0.001).

• Also, the NYHA class significantly decreased after BMS with a mean
difference of - 0.40 (CI 95%: - 0.62, - 0.19, I2: 47.03, p-value < 0.001).

• A total of 27 patients with obesity and HF were listed for cardiac
transplantation after BMS. Of those, 20 patients successfully underwent
heart transplantation after BMS.



Kosiborod MN et al. N Engl J Med 2023;389:1069-84

Kansas City Cardiomyopathy Questionnaire clinical summary score. Scores range from 0 to 100, with higher 
scores indicating fewer symptoms and physical limitations. 

529 patients who had heart failure with preserved ejection fraction and a body-mass index of 30 or higher to 
receive once-weekly semaglutide (2.4 mg) or placebo for 52 weeks. 



Kosiborod MN et al. N Engl J Med 2023;389:1069-84



Kosiborod MN et al. N Engl J Med 2023;389:1069-84



Kosiborod MN et al. N Engl J Med 2023;389:1069-84



Kosiborod MN et al. N Engl J Med 2023;389:1069-84

CONCLUSIONS 
In patients with heart failure with preserved ejection fraction and 
obesity, treatment with semaglutide (2.4 mg) led to larger reductions 
in symptoms and physical limitations, greater improvements in 
exercise function, and greater weight loss than placebo. 



Borlaug BA et al. Nat Med 2023;29(9):2358-2365

Effects of semaglutide on symptoms & physical limitations by obesity class Relationship between weight loss and change in KCCQ-CSS 



Borlaug BA et al. Nat Med 2023;29(9):2358-2365

Effects of semaglutide on systemic inflammation by obesity class Relationship between weight loss and change in inflammation 



Effect on NT-proBNP for the Combined STEP-HFpEF and STEP-HFpEF DM Population (A) and 
the Relationship Between Change in NT-proBNP and Change in Body Weight (B) at 52 Weeks 

Petrie MC et al. J Am Coll Cardiol  2024 May 13:S0735-1097(24)07020-7



Semaglutide improved health status in all patients, with a more pronounced impact in those 
with higher vs lower baseline NT-proBNP

Petrie MC et al. J Am Coll Cardiol  2024 May 13:S0735-1097(24)07020-7





Cumulative incidence of MACE
SELECT: Primary cardiovascular composite endpoint

Months since randomisation
8,803
8,801

8,695
8,652

8,561
8,487

8,427
8,326

8,254
8,164

7,229
7,101

5,777
5,660

4,126
4,015

1,734
1,672

Semaglutide
Placebo

No. at risk

Cu
m

ul
at

iv
e 

in
ci

de
nc

e 
(%

)

HR 0.80 (95% CI: 0.72; 0.90)
p<0.001 for superiority

Semaglutide 2.4 mg Placebo

0

2

4

6

8

10

0 6 12 18 24 30 36 42 48

Semaglutide 2.4 mg significantly 
reduced the risk of MACE by 
20%
compared with placebo in people with 
obesity and established CVD, without 
T2D1,2

All three components (death from CV 
causes, non-fatal MI and 
non-fatal stroke) contributed to MACE 
risk reduction

Mean follow-up time was 39.8 
months

20%
reduction in 

risk of MACE*

Lincoff AM et al. N Engl J Med 2023;389(24):2221-2232



Lincoff AM et al. N Engl J Med 2023;389(24):2221-2232



Secondary CV endpoints
SELECT

Lincoff AM et al. N Engl J Med 2023;389(24):2221-2232

Semaglutide 2.4 mg had consistent beneficial 
effects across measured CV endpoints





Int. J. Mol. Sci.2024;25:4407. 

Mechanisms of GLP-1 RA on prevention of pathologic cardiac hypertrophy 



Int. J. Mol. Sci.2024;25:4407. 

Mechanisms to prevent HFpEF using a GLP-1 RA 



An upstream weight-centric approach versus more 
downstream, glucose-centric and cardiometabolic 
approaches 

Lancet 2022;399 (10322):394-405
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