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Learning Objectives

1. Discuss the interconnectivity between overweight/obesity and 
cardiovascular diseases such as HFpEF 

2. Assess the clinical evidence around management of HFpEF

3. Review the emerging therapies in managing HFpEF, including 
GLP1RAs



Symposium Agenda 
4 mins Welcome and Introductions 

Dr. Stephanie Poon
13 mins Beyond the Scale: Appraising the impact of obesity and the increased risk for 

cardiovascular disease and HFpEF 
Dr. Grace Chua

13 mins Tipping the Balance: A review of obesity management strategies in patients with 
HFpEF 
Dr. Justin Ezekowitz

13 mins Heartwise: An appraisal of the emerging therapies in managing HFpEF and 
metabolic syndrome 
Dr. Anique Ducharme

15 mins Q&A Period
All panelists 

2 mins Conclusion 
Dr. Stephanie Poon



Housekeeping

• To collect your MOC Section 1 credits, please remember to 
complete both the session evaluation and the congress evaluation

• The evaluation QR code can be found on your tables and will be 
displayed on the screen after the presentation 



Beyond the Scale: Appraising the 
impact of obesity and the increased 
risk for cardiovascular disease and 
HFpEF
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Learning objective

• Discuss the interconnectivity between obesity and 
cardiovascular diseases such as HFpEF
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https://data.worldobesity.org/maps/?area=maps
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• 2003 prevalence was 1 in 5 (21%) rising to 1 in 3 (30%) in 2022
Age Groups  Provinces:
Age 18 to 34 (25%) British Columbia (26%) Quebec (29%)
Age 50-64 (34% peak) New Brunswick (43%), Newfoundland and Labrador (42%)
Age 65-70 (29%) Saskatchewan (38%), Prince Edward Island (36%)

Nova Scotia (36%) Manitoba (34%)
Ontario (30%) Alberta (31%).

CANADATHE WORLD
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Obesity is the 2nd most impactful factor to treat for 
cardiovascular death prevention
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The risk of cardiovascular events increases in both the 
overweight or obesity groups, even in the absence of 
other metabolic abnormalities

16



Caleyachetty, R. et al. J Am Coll Cardiol. 2017;70(12):1429-37.
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CV risk of obesity in patients without risk factors



Borlaug, B. et al. Cardiovascular Research. 2022. 
Chandramouli, C et al. PLoS Med. 2019.

• Obesity paradoxically protects against adverse outcomes in patients with established 
HFpEF, despite being a well-established risk factor incident HFpEF

• May be secondary to bias: findings come from cross-sectional studies limited by
1) Survival bias (i.e. sicker obese patients die prior to assessment)
2) Reverse causation (patients with the most severe HF have weight loss due to cachexia)
3) Measurement bias (measuring BMI instead of visceral fat)

18

Obesity paradox?



Not all fat is created equal: 
the type of fat and location matter
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Iacobellis G. Nature Reviews Cardiology. 2022
Li, C. et al. Front Endocrinol. 2023.



Epicardial adipose tissue
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Elsanhoury, A. et al. Front Cardiovasc Med. 2021.
Koepp, K et al. J Am Coll Cardiol HF. 2020.
Bertaso et al. Arq Bras Cardiol. 2013.



Epicardial fat may be independent of BMI
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Adapted from Iacobellis G. Nature Reviews Cardiology. 2022.



Epicardial fat and atrial fibrillation
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Al-Kaisey, A et al. Arrhythmia and Electrophysiology Review. 2021.



Epicardial fat and atrial fibrillation

23

Andrade J et al. Can J Cardiol. 2020.

Lifestyle and risk factors
2020 CCS AF Guidelines:

REVERSE-AF
Middeldorp, M. et al.
Europace (2018) 20, 1929-1935
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Sleep Apnea
CPAP for moderate-severe OSA (AHI ≥ 15/hour)

Regular assessment of CPAP adherence

Sleep Apnea
Target a weight loss of ≥ 10% to a

BMI of less than 27 kg/m2

Diabetes
Target a HbA1c of ≤ 7.0%

Blood Pressure
Target ≤ 130/80 mmHg at rest and ≤ 200/100 mmHg at peak exercise. 

ACE-I or ARB may be preferred.

Exercise
1. Moderate intensity aerobic exercise ≥ 30 

minutes a day at least 2-5 days per week 
(target ≥ 200 minutes weekly).

2. Resistance exercise 2-3 days per week.
3. Flexibility exercises at least 10 minutes 

per day at least 2 days per week in those 
> 65 years of age.

Alcohol and Tobacco
Limit to ≤ 1 standard drink1 per day.

Complete abstinence from alcohol may
be preferred in selected patients.

Target complete abstinence
from tobacco-related products

Weight Loss



Epicardial fat may be independent of BMI
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Adapted from Iacobellis G. Nature Reviews Cardiology. 2022.



Changes seen in obesity HFpEF

• Volume expansion (secondary to systemic 
vasodilation and sodium retention)

• Neurohormonal activation (both SNS, RAAS via 
adipokines)—hypertension and HF

• Systemic inflammation
• VAT/EAT expansion
• Liver fat promotes inflammation, dyslipidemia and 

insulin resistance
• Perinephric fat leads to mechanical compression 

of kidneys and obesity related glomerulopathy, 
hyperfiltration, microvascular proliferation

• Changes in skeletal muscle including adipose 
infiltration, capillary rarefaction, mitochondrial 
dysfunction that lead to exercise intolerance

• LV cavity dilatation
• Eccentric hypertrophy and concentric 

remodelling
• Increase in diastolic chamber stiffness
• Severe impairments in systolic and diastolic 

reserve, particularly with exercise
• LA remodelling and dysfunction, AF
• EAT causes ventricular interdependence, 

RV-PA coupling abnormalities
• Increase in cardiac FFA uptake and 

oxidation and decreased glucose oxidation
• Increase in PVR and pulmonary 

hypertension leading to RV dysfunction
• Cardiac fibrosis

25

Vessel Wall/Other Organs Cardiac

Borlaug B et al. Cardiovascular Research. 2022.



Pathophysiology of heart failure in obesity
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Adapted from Kitzman D et al. JACC. 2016.



Treatment of epicardial adipose tissue (EAT)
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Li C et al. Front Endocrinol. 2023.



Mechanisms of action: GLP-1 RA
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Extracardiac Epicardial Fat

Sharma A., Verma S. Can J Diabetes. 2020. Iacobellis G., Villasante Fricke, A. Journal of the Endocrine Society 2020,4(4):1-9



Mayasoedova, V et al. Cardiovascular Diabetology. 2023.
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Treatment of epicardial adipose tissue (EAT)



Adapted from Banerjee M. Circ Heart Fail. 2023.
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EXSCEL trial
(Exenatide Study of Cardiovascular Event 
Lowering)

FIGHT trial (Functional Impact of GLP-1 for
Heart Failure Treatment) (Liraglutide)

Both showed an increased risk of
hospitalization for HFrEF

Harmony Outcomes: Albiglutide

STEP-HFpEF: Semaglutide
STEP-HFpEF-DM

Improvement in HF outcomes

Epicardial fat paradox and effects of GLP-1R agonists
HFpEF vs. HFrEF



Stages of Cardiovascular-Kidney-Metabolic Syndrome

31

Ndumele et al. Circulation 2023;148



• Obesity rates and prevalence are rising
• It’s becoming a worldwide epidemic

• Patients with obesity are at higher risk for cardiovascular morbidity and 
mortality and this may be independent of BMI or other risk factors

• Visceral or more specifically Epicardial Adipose Tissue (EAT) gives 
stronger correlation to CV disease than BMI but is poorly measured 
without standardization

• EAT can explain mechanisms for atrial fibrillation, coronary artery disease 
and HFpEF in metabolically active patients with excess visceral fat

• Certain cardiometabolic therapies (SGLT2i and GLP1RA) offer better EAT 
reduction and may offer an explanation to superior reductions seen in 
ASCVD and HFpEF events, particularly in obese patients

32

Take home messages



Tipping the Balance: A review of 
obesity management strategies in 
patients with HFpEF 

33

Justin Ezekowitz MB, BCH, MSc, FRCPC, FACC, FAHA, FESC
Professor of Medicine, University of Alberta
Cardiologist, Mazankowski Alberta Heart Institute
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A REVIEW OF OBESITY MANAGEMENT STRATEGIES 
IN PATIENTS WITH HFpEF

• Some slides courtesy of Drs. Haykowsky, Lee and others
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THE OBESITY PHENOTYPE OF HFpEF
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LEAN AND FAT MASS IN HFpEF AND AGE-MATCHED 
HEALTHY CONTROLS
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Haykowsky, Kitzman. J Gerontol A Biol Sci Med Sci. 2013
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THIGH MUSCLE COMPOSITION: REDUCED VO2peak IN HFpEF

HFpEF, n=23, mean age: 69 yr HC, n=15, mean age: 70 yr

Haykowsky, Kitzman. Am J 
Cardiol. 2014 

Haykowsky et al. J Am Coll Cardiol HF. 2018 38



MUSCLE FIBER TYPE DISTRIBUTION
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DO WEIGHT MANAGEMENT STRATEGIES CHANGE 
OUTCOMES FOR PATIENTS WITH HFpEF?

maybe

40



SUMMARY OF NON-DRUG TRIALS IN HFpEF FOR 
WEIGHT LOSS

• 4 RCTs (only 1 trial in HFpEF)
• 2 diet and exercise, 1 diet alone, 1 orlistat
• 3 reported significant weight loss
• 2 reported improvement in exe capacity & QoL
• 1 reported improvement in NYHA in HFpEF

41

McDowell K, et al. Obes Rev 2018;19:1189-1204



DOES DIET WORK WEIGHT LOSS?

• Exercise / pills / injections / surgery may be inappropriate / 
unacceptable / unavailable

• ~10 kg weight loss possible in 12 weeks (DiRECT)
• Flexible / tailored
• Empowers patients / behavioral change
• Mechanistic data on weight loss (not drug-related)

42

Lean MEJ, et al. DiRECT trial. Lancet 2017;391:541-551
Haag L, et al. ReDIRECT trial. NIHR Open Res 2023;2:57



WHAT WORKS FOR WEIGHT LOSS?
• Caloric restriction e.g., portion control, balanced low-energy diets

• very low-calorie diets (VLCD) <800 kcal/day
• low-calorie diets (LCD) 800-1200 kcal/day

• Restrict energy intake for specified time periods
• intermittent fasting, time-restricted eating

• Specific e.g., plant-based, hypocaloric Mediterranean
• modified to local food availability/preferences

• Modified macronutrients
• very low/low/mod carb, low-fat

• High-protein
• to preserve lean muscle mass and enhance satiety

• Focus on specific food groups
• e.g., ↑ fruit/veg, avoid refined sugars

43

Visseren FLJ, Mach, F, et al. EHJ 2021;42:3227-3337



CALORIC RESTRICTION + EXERCISE IN HFpEF

• 20 weeks of diet, exercise, or both; attention control consisted of 
telephone calls every 2 weeks.

• Prescribed calorie intake deficits were ~ 400 kcal/d 
• but not less than 1000 kcal/d. 
• Body weight decreased by:

• 7% (7 kg [SD, 1]) in the diet group, 
• 3% (4 kg [SD, 1]) in the exercise group, 
• 10% (11 kg [SD, 1] in the exercise + diet group
• 1% (1 kg [SD, 1]) in the control group

44

Effect of Caloric Restriction or Aerobic Exercise Training on Peak Oxygen Consumption and Quality of Life in 
Obese Older Patients With Heart Failure With Preserved Ejection Fraction: A Randomized Clinical Trial

JAMA. 2016;315(1):36-46. doi:10.1001/jama.2015.17346



Effect of Caloric Restriction or Aerobic Exercise Training on Peak Oxygen Consumption and Quality of Life in 
Obese Older Patients With Heart Failure With Preserved Ejection Fraction: A Randomized Clinical Trial

JAMA. 2016;315(1):36-46. doi:10.1001/jama.2015.17346

Adjusted Individual Changes of Primary Study Outcomes From Baseline to 20-Week Follow-up by Factorial GroupMLHF score has a range from 0 to 105; a higher score indicates worse heart failure–
related quality of life. The P values represent comparison of least squares means of the outcome measure following adjustment for baseline values, sex, and β-blocker use. The P values in panel A 
were <.001 for each group (exercise vs no exercise; diet vs no diet); in panel B, .70 for the exercise group vs no exercise group and .08 for the diet group vs no diet group. By factorial group, peak V̇o2 
data are missing in 4 cases: 2 in the exercise group (due to gas leak and injury), 1 in the diet group (due to injury), and 1 in the no diet group (due to gas leak). By factorial group, MLHF data are 
missing in 4 cases: 2 in the diet group, 1 in the exercise group, and 1 in the no exercise group (all due to patient errors). Error bars indicate 95% CI and the horizontal bar indicates the mean.
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BARIATRIC SURGERY
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EVIDENCE BASE FOR BARIATRIC SURGERY 
IN HFpEF
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Sachdev et al. J Am Coll Cardiol 2023; 81:1524-1542.

Forest Plot of 
Peak VO2 Increase in 
Randomized Exercise 
Training trials in Chronic 
HFpEF

EXERCISE

48
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Trial, country,
estimated
completion N Population Intervention Duration

Primary
outcome Other outcomes

REHAB-HFpEF
US
~2028
(NCT05525663)

880 Acute
HFpEF, age
≥60y

Tailored,
progressive,
multi-domain
physical rehab

6mo All-cause
Rehospitalizat
ion and death

Prevalence of major 
mobility disability (6MWT 
<160m), All-
cause rehosp, All-cause 
death, CV rehosp & death,
SPPB, 6MWT, KCCQ

REACH-HFpEF
UK
~2024
(NIHR130487)

520 HFpEF
patients &
caregivers

Tailored
programmes of
exercise-based
cardiac rehab

52wks Change in 
KCCQ-CSS, 
body weight 
(%)

6MWD, time to all-cause 
death, no. of HF events, 
time to first HF event, 
KCCQ-CSS,
CRP, ≥10/15/20% weight 
loss, SBP, WC

AMEND Preserved
UK
~2024/5?
(IRAS ID 317281)

102 HFpEF

Multi-
ethnic

12-week diet
vs health
advice

12wks Heart function, symptoms, 
ability to exercise,
participants’ views on 
changing diet and how
impacted symptoms



CONCLUSIONS

• An approach to weight loss focused on non-pharmacologic 
methods has limited evidence base that it alters clinical outcomes

• Diet = modest effect on weight loss and possible surrogate outcomes
• Caloric restriction = ~7% BW (short term)

• Bariatric Surgery = zero evidence of benefit, potential risks
• Exercise = modest effect on weight loss and possible surrogate outcomes

• Exercise = ~3% BW (short term)
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Heartwise: An appraisal of the 
emerging therapies in managing 
HFpEF and metabolic syndrome

51

Anique Ducharme MD, MSc, FRCPC, FCCS, FHFSA(h)
Canadian Heart Failure Society – Immediate Past President
Director, Heart Failure Clinic, Montreal Heart Institute,
Professor of Medicine, University of Montreal
Chairholder, University of Montreal, Fondation Marcelle et Jean Coutu,
Cal et Janine Moisan for Better Practices in Advanced Heart Failure



DISCLOSURES – ANIQUE DUCHARME

• Speaker Bureau/Advisory Board
• Abbott, Astra-Zeneca,  Bayer (past), Boehringer-Ingelheim, Novartis, 

NovoNordisk.

• Research Support/Grants:
• Abbott, Astra-Zeneca, Bayer, BioBridge, Merck, Novartis, NovoNordisk.
• Steering comittee: GUIDE-HF (Abbott), HERMES (NovoNordisk), 
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• National Lead: Merck (VICTOR)

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic 
peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City 
Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. 
Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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LEARNING OBJECTIVE

• Review the emerging therapies in managing HFpEF and 
metabolic syndrome

54

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic 
peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City 
Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. 
Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)



NUMEROUS PHENOTYPES ARE FREQUENTLY 
ENCOUNTERED IN HFpEF
 

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, 
cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total 
Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: 
https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

A new understanding of the phenotypic heterogeneity of 
HFpEF includes the proposal of a proinflammatory phenotype 

driven by comorbidities such as obesity and T2D9,10

HFpEF is the most common form of HF in 
elderly populations.6 Among elderly women, HFpEF 

comprises almost 90% of incident HF cases7

The prevalence of CAD-related HFpEF ranges from 35–53%, with 
patients experiencing a poorer prognosis than those with 

CAD-unrelated HFpEF1

Approximately 80% of the total HFpEF population 
are living with overweight or obesity8

HFpEF is a common cause of pulmonary hypertension, 
occurring in 31–88% of HFpEF patients1–5

CAD-related 
HFpEF

Pro-inflammatory 
phenotype of HFpEF

HFpEF with pulmonary 
hypertension

Obesity phenotype 
of HFpEF

Ageing-related 
HFpEF
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OBESITY-RELATED HFpEF: YOUNGER, EXPANDED VOLUME, LOWER NT-proBNP, 
MORE INFLAMMATION, WORSE SYMPTOMS AND FUNCTION, IMPAIRED RESPONSE 
TO DECONGESTION1,2

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-
type natriuretic peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  
KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide 
Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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COMPLETED TRIALS

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; 
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-
proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

529 
patients 

Primary objective:
• To investigate the effects of semaglutide 2.4 mg s.c. 

once weekly on physical function, symptoms and 
body weight compared with placebo, both added to 
SoC, in people with the obesity phenotype of HFpEF 
and no T2D

Dual primary endpoint:
• Change from baseline to Week 52 in KCCQ-CSS and 

body weight

Once weekly semaglutide 2.4 mg s.c.

Once weekly placebo s.c.

Randomisation 
(1:1)

End of 
treatment

Treatment period (52 weeks)

Follow 
up

Follow 
up

5 weeks

STEP-HFpEF1

616 
patients 

Once weekly semaglutide 2.4 mg s.c.

Once weekly placebo s.c.

Randomisation 
(1:1)

End of 
treatment

Treatment period (52 weeks)

Follow 
up

Follow 
up

5 weeks

STEP-HFpEF-DM2

Primary objective:
• To investigate the effects of semaglutide 2.4 mg s.c. 

once weekly on physical function, symptoms and 
body weight compared with placebo, both added to 
SoC, in people with the obesity phenotype of HFpEF 
and T2D

Dual primary endpoint:
• Change from baseline to Week 52 in KCCQ-CSS and 

body weight

Semaglutide 2.4 mg is not approved for HFpEF

57



*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; HFmrEF, 
heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal 
pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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Data are for the treatment policy estimand; *Data are estimated mean changes from baseline to Week 52 for the treatment policy estimand using ANCOVA and an imputation approach for missing data
ANCOVA, analysis of covariance; CI, confidence interval; DM, diabetes mellitus; ETD, estimated treatment difference; HFpEF, heart failure with preserved ejection fraction; KCCQ-CSS, Kansas City Cardiomyopathy Questionnaire – Clinical Summary 
Score; sema, semaglutide
1. Kosiborod MN et al. N Engl J Med 2023;389:1069–1084; 2. Kosiborod MN et al. N Engl J Med 2024 (Epub ahead of print) 
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Semaglutide 2.4 mg is not approved for HFpEF
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CHANGE FROM BASELINE TO WEEK 52 IN BODY WEIGHT
DUAL PRIMARY ENDPOINTS

Data are for the treatment policy estimand. *Data are estimated mean changes from baseline to Week 52 for the treatment policy estimand using ANCOVA and an imputation approach for missing data
ANCOVA, analysis of covariance; CI, confidence interval; DM, diabetes mellitus; ETD, estimated treatment difference; HFpEF, heart failure with preserved ejection fraction; sema, semaglutide
1. Kosiborod MN et al. N Engl J Med 2023;389:1069–1084; 2. Kosiborod MN et al. N Engl J Med 2024 (Epub ahead of print) 
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Semaglutide 2.4 mg is not approved for HFpEF

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, 
cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total 
Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 
(accessed April 2024)
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SAFETY OVERVIEW: POOLED ANALYSIS
ON-TREATMENT PERIOD

The overall comparison of SAEs, as well as the most frequently reported SAEs between the two treatment groups was performed post-hoc using Fisher’s exact test and reported using unadjusted two-sided p-values 
(p-values are only shown for SAE groups with a frequency above 5% in either treatment group). AE, adverse event; GI, gastrointestinal; SAE, serious adverse event
 Kosiborod MN et al. N Engl J Med 2023;389:1069–1084
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Of which are due to GI 
AEs: 7.9%; 2.8%

Semaglutide 2.4 mg is not approved for HFpEF

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL 
or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, 
cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart 
failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total 
Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic 
peptide Colorado Prevention Center. NCT06008197. Available at: 
https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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What’s next in HFpEF?
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ONGOING HFpEF TRIALS

FINEARTS-HF1

2022 2023 2024 2025 2026 2027

SUMMIT2

20212020

Finerenone

Ziltivekimab

Tirzepatide
AZD4831

HERMES5

Trials targeting 
inflammation

Phase 3 trials

ENDEAVOR4

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, 
cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total 
Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 
(accessed April 2024)

AZD4831 is an investigational agent not approved for HFpEF
Ziltivekimab is an investigational agent not approved for HFpEF

REDEFINE-HF3
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*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, 
cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire 
Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: 
https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

700 patients
• NYHA class II–IV
• LVEF ≥50%
• Elevated NT-proBNP levels, structural 

heart disease or elevated filling pressure
• BMI ≥30 kg/m2

• eGFR <70 mL/min/1.73 m2 or HF 
decompensation within 12 months 
of screening

Tirzepatide s.c. 

Placebo s.c. 

Follow up

Randomisation (1:1)
Up to 120 weeks

Primary endpoint:
• Hierarchical composite of all-cause mortality, 

HF events, 6MWD or KCCQ-CSS
• Change from baseline to week 52 in 6MWD

Confirmatory secondary endpoints:
From baseline to week 52:
• Change in body weight
• Change in KCCQ-CSS 
• Percentage of participants with NYHA class change 

Trial end

Treatment period

From baseline to week 24:
• Change in 6MWD

SUMMIT
A Phase 3, randomised, double-blind trial to evaluate tirzepatide in patients with 
obesity-related HFpEF

Estimated completion date: July 2024
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FINERENONE, A SELECTIVE MINERALOCORTICOID RECEPTOR 
ANTAGONIST

65

Palanisamy, S. et al. Cardiol Ther 11, 337–354 (2022). 

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; 
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-
proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)



6,016 patients
• NYHA class II–IV
• LVEF ≥40%
• Elevated NT-proBNP levels, 

structural heart disease or 
elevated filling pressure

Finerenone 10–40 mg QD*

Placebo QD

Follow up

Randomisation (1:1)
Up to 42 months

Primary endpoint:
• Number of CV deaths from baseline to 

week 52
• Number of HF events from baseline to 

week 52

Confirmatory secondary endpoints:
• Time to first occurrence of composite renal endpoints†

• Time to death from any cause
• Change from baseline to week 52 in KCCQ-TSS

Trial end

Treatment period

FINEARTS-HF
A Phase 3, randomised, double-blind trial to evaluate finerenone in patients with HFpEF

Estimated completion date: June 2024

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, 
cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total 
Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 
(accessed April 2024)
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5,200 patients
• LVEF ≥40 (imaging evidence of 

HFmrEF or HFpEF)
• Current hospitalisation or recently 

discharged with the primary diagnosis 
of HF

• HF signs and symptoms at the time of 
hospital admission

• Elevated NT-proBNP or BNP levels*

Finerenone

Placebo

Follow up

Randomisation 
Up to 30 months

Primary endpoints:
• Composite total of HF events and CV 

death
• Number of serious adverse events
• Number of adverse events leading to 

discontinuation of study drug

Confirmatory secondary endpoints:
• Time to first occurrence of the composite 

of CV death of HF event
• Total HF events
• Change from baseline in KCCQ-TSS (at month 6)

Trial end

Treatment period

REDEFINE-HF
A Phase 3, randomised, double-blind trial to evaluate finerenone in patients with 
HFmrEF/HFpEF

• Time to CV death
• Time to all-cause death

Estimated completion date: April 2026

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF
AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, 
KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide
Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

heart failure with preserved ejection fraction; 
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NLPR3 INFLAMMASOME ACTIVATION IS THOUGHT TO 
PLAY A ROLE IN HF1,2

*There is no consistency for classification of HFpEF based on ejection fraction in previous research and HFpEF was defined as LVEF>40%, LVEF>45% or LVEF>50% in these different studies
BNP, B-type natriuretic peptide; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; IL-1β, interleukin-1β; IL-6, interleukin-6; IL-18, interleukin-18; LV, left ventricular; LVEF, left ventricular ejection fraction; NLRP3, NOD [nucleotide oligomerization 
domain]-, LRR [leucine-rich repeat]- and PYD [pyrin domain]-containing protein 3 
1. Olsen MB et al. JACC: Bas Transl Sci 2022;7:84–98; 2. Butts B et al. J Card Fail 2015;21:586–593; 3. Ridker PM et al. Circ Res 2016;118:145–156 (Figure adapted); 4. Wu J et al. Front Physiol 2021;12:709703; 5. Kalogeropoulos A et al. J Am Coll Cardiol 
2010;55:2129–2137; 6. Chia YC et al. J Am Heart Assoc 2021;10:e018549; 7. Markousis-Mavrogenis G et al. Eur J Heart Fail 2019;21:965–973; 8. Meléndez GC et al. Hypertension 2010;56:225–231; 9. Hirota H et al. Proc Natl Acad Sci 1995;92:4862–4866; 10. Zhao L et 
al. Circ Res 2016;118:1918–1929; 11. Savvatis K et al. Basic Res Cardiol 2014;109–449; 12. Collier P et al. Eur J Heart Fail 2011;13:1087–1095; 13. Wu CK et al. Crit Care Med 2011;39:984–992; 14. Abernethy A et al. J Am Heart Assoc 2018;7:e007385

NLRP3 
inflammasome

Active-IL-18

IL-6

Pro-IL-1β

Active-IL-1β
Many cell types

Pro-IL-18

C-reactive protein

Development of HFpEF* and 
HF outcomes5–7

LV hypertrophy, 
cardiac remodelling and 
myocardial fibrosis8–11

HFpEF and BNP levels12, 

diastolic dysfunction in 
HFpEF13 and acute 

decompensation in HFpEF*14

IL-6 stimulates hepatic 
production of C-reactive 

protein

Pathologic factors3,4

Increased
IL-6 is 

associated 
with

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly 
reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention 
Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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CANAKINUMAB, A HUMAN MONOCLONAL ANTIBODY NEUTRALIZING IL-1B 

Ridker PM et al. NEJM 2017;377:1119-31

BP, blood pressure; CAD, coronary artery disease; HR, hazard ratio; hsCRP, high-sensitivity C-reactive protein; IL, interleukin; LDLC, low-density lipoprotein 
cholesterol; MACE, major adverse cardiovascular event; MI, myocardial infarction; SC, subcutaneous

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; 
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-
proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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PRESPECIFIED EXPLORATORY ANALYSIS OF CANTOS TRIAL: 
BASELINE hsCRP AND IL-6 LEVELS PREDICTED HHF

HHF, hospitalisation for heart failure; hsCRP, high-sensitivity C-reactive protein; IL-6, interleukin-6
Everett BM et al. Circulation 2019;139:1289–1299
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Incident HHF by IL-6 levelsIncident HHF by hsCRP levels

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; 
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-
proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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PRESPECIFIED EXPLORATORY ANALYSIS OF CANTOS TRIAL:
Modest but statistically significant dose-dependent benefit of IL-1β inhibition 
on incident HHF, compared with placebo

HF, heart failure; HHF, hospitalisation for heart failure; IL-1β, interleukin-1β
Everett BM et al. Circulation 2019;139:1289–1299
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*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; 
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-
proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

71



Trials that included patients with HFpEF are highlighted in bold light blue
*Trial met its primary endpoint. HF, heart failure; HFpEF, heart failure with preserved ejection fraction; IL-18, interleukin-18; IL-1β, interleukin-1β; IL-1β-R, interleukin-1β receptor; IL-6, interleukin-6; MPO, myeloperoxidase; 
NLRP3, NOD [nucleotide oligomerisation domain]-, LRR [leucine-rich repeat]- and PYD [pyrin domain]-containing protein 3; TNFR, tumour necrosis factor receptor; TNF-α, tumour necrosis factor-α
Figure adapted from Pugliese et al. Cardiovasc Res 2022;118:3536–55 

CLINICAL TRIALS OF ANTI-INFLAMMATORY THERAPIES FOR HF

TNFR

Cardiomyocyte

IL-1βR

MPO

Systemic inflammation

MPO inhibitors
SATELLITE*

ENDEAVOR (ongoing)

Atherosclerosis
Vascular injury
↑ Permeability

NLRP3 inflammasome

↑ IL-18 ↑ IL-1β

↑IL-6

Colchicine
COLpEF (terminated)
Phase 2 HFpEF
COLT-HF
COLICA

Canakinumab
CANTOS*-HF

Anakinra
REDHART*
D-HART*
D-HART2

Etanercept
RECOVER
RENAISSANCE
RENEWAL

Infliximab
ATTACH

Ziltivekimab
HERMES 

(ongoing)

TNF-α

Myocardial hypertrophy
Myocardial stiffness

Fibrogenic mediators
*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; 
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-
proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic 
peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City 
Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. 
Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

1,485 patients
• LVEF >40 %
• Documented stable 

symptomatic HF
• 6MWD 30–400 m
• KCCQ-TSS ≤90

AZD4831 5.0 mg

Placebo

Follow up

Randomisation (1:1)

Confirmatory secondary endpoints:
• Change from baseline to 24 and 48 weeks in the KCCQ-TSS and 6MWD 
• Change from baseline to 16 and 24 weeks in LV-GLS, LAVI and LVMI
• Change from baseline to 16, 24 and 48 weeks in NT-proBNP levels

Trial end (52 weeks)

Treatment period (48 weeks)

Primary endpoint:
Change from baseline to 16 and 24 weeks:
• KCCQ–TSS
• 6MWD 

ENDEAVOR
A phase 2b and phase 3, randomised, double-blind, sequential trial to evaluate AZD4831* 
in patients with HFpEF

AZD4831 2.5 mg

Part A

AZD4831†

Placebo

Part B

AZD4831 is an investigational agent not approved for HFpEF

Study completion date: March 2024

74



5,600 patients
• Elevated hsCRP ≥2 mg/L
• NYHA class II–IV
• LVEF >40 %
• Elevated NT-proBNP levels
• Echocardiographic signs of 

HFmrEF or HFpEF

Ziltivekimab 15 mg s.c. once monthly + SOC

Placebo s.c. once monthly + SOC

Follow up

Randomisation (1:1) Event driven: 845 first primary events (up to 4 years) 

Confirmatory secondary endpoints:
• Time to the first occurrence of cardiovascular death, HHF or urgent heart failure visit, 

non-fatal myocardial infarction or non-fatal stroke
• Number of CV death, HHF or urgent heart failure visits (first and recurrent)
• Time to occurrence of CV death
• Time to occurrence of all-cause death

Trial end

Treatment period

Primary endpoint:
Time to the first occurrence of: 
• CV death
• HHF 
• Urgent HF visit

HERMES1,2
A Phase 3, randomised, double-blind, cardiovascular outcomes trial

Ziltivekimab being investigated in patients with HFpEF/HFmrEF. Efficacy and safety have not been established

CV, cardiovascular; HF, heart failure; HFF, hospitalisation for heart failure; HFpEF, heart failure with preserved ejection fraction; hsCRP, high-sensitivity C-reactive protein; 
LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide; NYHA, New York Heart Association; s.c., subcutaneous; SOC, standard of care
1. Novo Nordisk A/S.NCT05636176 Available at: https://clinicaltrials.gov/ct2/show/NCT05636176 (accessed April 2024); 2. Novo Nordisk A/S. Data on file

Estimated completion date: July 2027

*NT-proBNP ≥1000 pg/mL or BNP ≥250 pg/mL for patients without AF; elevated NT-proBNP ≥2000 pg/mL or BNP ≥500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic 
peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;  KCCQ-TSS, Kansas City 
Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro–B-type natriuretic peptide Colorado Prevention Center. NCT06008197. 
Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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Q&A Period

All panelists 



THANK YOU!

Please remember to 
complete both the 
session evaluation and 
congress evaluation 

Next Up! Please proceed to the 36th floor for the Workshops.
There will be a French workshop offered in the Champlain 
Ballroom.
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