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GLP-1 agonists. Is obesity a therapeutic
target in HF? 



Obesity is a chronic complex disease defined by excessive fat deposits that can impair health. 

(body fat > 25 %  and > 33 % ). 

✓ The body mass index is a surrogate marker of fatness. For adults, WHO defines 
overweight and obesity as follows:

✓ overweight is a BMI greater than or equal to 25; and
✓ obesity is a BMI greater than or equal to 30.

✓ Additional measurements, such as the waist circumference, (> 102 cm  y > 88 cm ) 
can help the diagnosis of obesity.

The worldwide prevalence of obesity more than doubled between 1990 and 2022. About
16% of adults aged 18 years and older worldwide were obese in 2022.



European Heart Journal (2024) 00, 1–44 

In 2019, 54.8% (IQR 49.6%–56.7%) of people 
in ESC member countries were overweight 
and 17.0% (IQR 15%–20%) obese.

it is estimated that over half the world 
population will be overweight by 2035 and 
nearly a quarter will be obese.

23,8%

22, 1%

Prevalence of obesity (BMI ≥30 kg/m2) across ESC member 
countries in 2019. Adapted from Timmis et al.

European Heart Journal (2024) 00, 1–36 



The estimated prevalence of important phenotypes of primary heart failure with preserved ejection fraction (HFpEF)

Eur J of Heart Fail (2023) 25, 936–955



J Am Coll Cardiol HF 2024;12:28–34 

Association between body mass index and risk of heart failure with reduced ejection fraction (HFrEF) and 
heart failure with preserved ejection fraction (HFpEF).

JACC Heart Fail. 2018;6:975–982. 



Circulation. 2021;143:e984–e1010. 

Relationships between obesity and cardiac arrhythmias.

Obesity is associated with 

cardiovascuar risk factors 

such as hypertension, diabetes 

and dyslipidemia, which have a 

deleterious impact on heart 

function.

And also to pathologies 

that favor the 

appearance of HF such 

as Chronic Kidney 

Disease and Obstructive 

Sleep Apnea.



Circulation. 2021;143:e984–e1010. 

Ectopic fat is defined as storage of TG in tissues other than adipose tissue, that normally contain only
small amounts of fat, such as the liver, skeletal muscle, heart, and pancreas.

Obesity and epicardial adiposity are 
associated with haemodynamic signs
of pericardial constraint in patients
with HFpEF.

ESC HF 2024;11: 1698-1706 

Visceral adipose tissue as a source of 
inflammation and promoter of 
aterosclerosis.

Atherosclerosis 2014; 233: 104-112

Int J Endocrinol 2012; 983814

Epicardial cells express CA125, which
is positively associated with
inflammatory and fibroblast markers
in epicardial adipose tissue.

J Transl Med 2024 Jul 3;22(1):619.



Obesity: the perfect storm for heart failure 
The combination of metabolic
abnormalities with cardiac structural and 
functional impairment is currently
identified with the term cardiometabolic-
based chronic disease(CMBCD).

ESC Heart Failure 2024



Is obesity a therapeutic
target in HF?





GLP-1 agonists. 





INCLUSION:
BMI> 30 kg/m2

LVEF > 45
NYHA III, III, IV
KCCQ < 90
Test 6 min > 100 mts
HF:

 LV filling presssures
 natriuretic peptides + echo or 

hospitalization < 12 months

EXCLUSION:
Change in body weight > 5 kg en < 3 
months
DM:

Hb A1c ≥ 6,5%
History os diabetes

Randomization
n= 529 patients
March 2021- March 2022
Semaglutide 2,4 mg/week vs pl.
Follow-up 1 year

STEP-HFpEF



PATIENTS:

56 %  , age 69 years

BMI 37

LVEF 57 %

NTproBNP 451 pg/ml

KCCQ 58.9

Test 6 min 320 mts

HF:

  LV filling pressures: 14 % 

  NP + echo 72%

Hospitalization < 12 months 13.4 %

SGLT2i  3,6%

STEP-HFpEFINCLUSION:
BMI> 30 kg/m2

LVEF > 45
NYHA III, III, IV
KCCQ < 90
Test 6 min > 100 mts
HF:

 LV filling presssures
 natriuretic peptides + echo or 

hospitalization < 12 months

EXCLUSION:
Change in body weight > 5 kg en < 3 
months
DM:

Hb A1c ≥ 6,5%
History os diabetes

Randomization
n= 529 patients
March 2021- March 2022
Semaglutide 2,4 mg/week vs pl.
Follow-up 1 year



STEP-HFpEF



INCLUSION:
BMI > 30 kg/m2

LVEF > 45
NYHA III, III, IV
KCCQ < 90
Test 6 min > 100 mts
HF:

 LV filling pressures
 natriuretic peptides + echo or 

hospitalization < 12 months
DM tipo 2 > 90 days

EXCLUSION:
Change in body weight> 5 kg  < 3 
months
DM type 1
Hb A1c ≥ 10 %
Uncontralled retinopathy

STEP-HFpEF DM

Randomization
N= 616
June  2021- August 2022
Semaglutide 2,4 mg/sem vs pl.
Follow up 1 year



PATIENTS:

56 % , 69 years 

BMI 36.9

LVEF 57 %

NTproBNP 493 pg/ml

KCCQ 59.4

Test 6 min 280 mts

HB A1c 6.8%

HF:

  LV filling pressures: 8,3 % 

  NP + echo 74,4 % 

Hospitalization < 12 months 17.4 %

SGLT2i  34,5 %. /31 %

STEP-HFpEF DMINCLUSION:
BMI > 30 kg/m2

LVEF > 45
NYHA III, III, IV
KCCQ < 90
Test 6 min > 100 mts
HF:

 LV filling pressures
 natriuretic peptides + echo or 

hospitalization < 12 months
DM tipo 2 > 90 days

EXCLUSION:
Change in body weight> 5 kg  < 3 
months
DM type 1
Hb A1c ≥ 10 %
Uncontralled retinopathy

Randomization
N= 616
June  2021- August 2022
Semaglutide 2,4 mg/sem vs pl.
Follow up 1 year



STEP-HFpEF DM





J Am Coll Cardiol 2024;84:247–257 



J Am Coll Cardiol 2024;84:27–
40 



J Am Coll Cardiol 2024 

❑ 518 with AF and 627 without AF

❑ Patients with AF

o Older (72 vs 67 years) and higher 
natriuretic peptides.

o Más peso (106.2 vs 101) but BMI 
similar.



European Heart Journal (2024) 00, 1–16 



European Heart Journal (2024) 00, 1–4 

❑ Enhance afferent renal 
arteriolar vaso  , renal Flow 
and natriuresis.

❑ Attenuate reflex renal vaso 
 renal in response to loop 

diuretic.

❑  kidney inflammation.

❑ Preserve kidney structure and 
function (FLOW).

❑  adiposity, pericardial 
restraint and adverse 
ventricular interaction.



J Am Coll Cardiol 2024 



N Engl J Med 2023;389:2221-32.



INCLUSION CRITERIA:
BMI> 27 kg/m2

CV disease
o Previous MI
o Previous stroke
o Peripheral arterial disease

EXCLUSION CRITERIA:
Previous DM
Hb A1c > 6,5%
Previous treatment with aGLP-1
NYHA class IV HF
End-stage kidney disease / dialysis
CV or neurolgic event < 60 d
Planned revascularization

Randomization
N= 17604
October 2018 -Marzch 2021
Semaglutida 2,4 mg/sem vs pl.
Follow-up 39,8 months

N Engl J Med 2023;389:2221-32.



INCLUSION CRITERIA:
BMI> 27 kg/m2

CV disease
o Previous MI
o Previous stroke
o Peripheral arterial disease

EXCLUSION CRITERIA:
Previous DM
Hb A1c > 6,5%
Previous treatment with aGLP-1
NYHA class IV HF
End-stage kidney disease / dialysis
CV or neurolgic event < 60 d
Planned revascularization

N Engl J Med 2023;389:2221-32.

PATIENTS:

72.3 % , mean age 61.69 years

BMI 33.3

o MI 67.7%

o Stroke 17.9%

o Peripheral arterial disease 4.3%

o 2 or more 8.2%

Nearly ¼ Chronic Heart Failure

0 patients with ISGLT2.
213/ 8803 semaglutide 3,1%
332 /8801 placebo

Randomization
N= 17604
October 2018 -Marzch 2021
Semaglutida 2,4 mg/sem vs pl.
Follow-up 39,8 months



N Engl J Med 2023;389:2221-32.

CV



Lancet 2024; 404: 773–86 

24,30%

75,70%

SELECT

With HF Without HF

53%
31,40%

15,50%

SELECT-HF

HF preser HF reduc HF ind

4286  pts

HF



Lancet 2024; 404: 773–86 

CV Any Cause

CV

HF



Lancet 2024; 404: 773–86 

CV Any Cause

CV

HF



N Engl J Med 2024;391:109-21.



Rossing P, et al NDT 2023

Rationale, design and baseline data of FLOW, a kidney outcomes trial with once-weekly semaglutide in DM2 and CKD



N Engl J Med 2024;391:109-21.



Pratley et al JACC. 2024; 

19,00%

81,00%

FLOW

With HF Without HF

48%

18,10%

33,90%

HF history

HF preser HF reduc HF unk

678  pts

Post-hoc



Pratley et al JACC. 2024; 



Pratley et al JACC. 2024; 



Without DM2 DM2

BMI > 27   OBESITY   BMI > 30 CKD

FLOW (1mg)
N = 3533

HF history
N= 678 

 HF events 
+ 

CV Death
 HF events 

Preexisting CV disease

SELECT (2,4 mg)
N = 17604

HF history 
N = 4286

 MACE
 Composite HF

 CV Death 
 Death any cause

SELECT- HF

HF preserved (LVEF > 45%)

 Improves QL
 Weight loss

 Exercise function
   CRP

STEP program

STEP—HFpEF DM (2,4 mg)
N = 616

STEP—HFpEF (2,4 mg)
N = 529

Post-hoc

 Diuretic use
 Improves cardiac structure and function

 Improves QL
 Weight loss

 Exercise function
   CRP



Without DM2 DM2

BMI > 27   OBESITY   BMI > 30 CKD

FLOW (1mg)
N = 3533

HFpEF history 
N = 325

Preexisting CV disease

SELECT (2,4 mg)
N = 17604

HFpEF history 
N = 2273

SELECT- HF

HF preserved (LVEF > 45%)

STEP program

STEP—HFpEF DM (2,4 mg)
N = 616

STEP—HFpEF (2,4 mg)
N = 529

Post-hoc

HFpEF 
N = 1145



Combined endpoint of 
cardiovascular death or 
worsening heart failure events

Worsening heart failure events Cardiovascular death 



✓ In patients with obesity-related HFpEF, semaglutide improved heart failure-related symptoms and physical 
limitations.  Semaglutide also led to a reduction in loop diuretic use.

✓ Semaglutide appeared to improve adverse cardiac remodeling compared with placebo, further suggesting 
that treatment with semaglutide may be disease modifying among patients with obesity-related HFpEF. 

✓ In patients with HFpEF, semaglutide reduced the risk of the combined endpoint of cardiovascular death or 
worsening heart failure events, and worsening heart failure events alone.

✓ AND If Preexisting CV disease,  semaglutide reduces cardiovascular death/CV any cause. 

✓ Association between obesity and risk of heart failure with reduced ejection fraction (HFrEF) and heart failure 
with preserved ejection fraction (HFpEF).

✓ These data support the use of semaglutide as an efficacious therapy to reduce the risk of clinical heart failure 
events in patients with HFpEF, for whom few treatment options are currently available. 

IN SUMMARY



Thank you for your attention
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