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Glp-1RA e disfunzione ventricolare nel diabete e nell’obesità: 
una nuova frontiera nella cura dello scompenso?
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Is the phenotyping approach 
still valid after 

EMPEROR Preserved, DELIVER and FINEARTS ?
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Association of Obesity-Related Traits With HF Subtypes in Sex-
Pooled Analyses

Multivariable-adjusted

Predictor Outcome HR (95% CI)*

BMI Incident 
HFpEF 1.34 (1.24; 1.45)

Incident 
HFrEF 1.18 (1.10; 1.27)

Waist 
circumference

Incident 
HFpEF 1.32 (1.22; 1.44)

Incident 
HFrEF 1.19 (1.10; 1.29)

Obesity and incidence of HFpEF

Savji N et al. JACC Heart Fail 2018

Caleyachetti R et al. JACC 2017
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Mechanisms through which obesity may 
contribute to development of HFpEF

↓ Chest Wall Compliance

↑ Traditional CV Risk Factor Burden

↑↑LV stiffness & filling
pressure

Clinical HFpEFObesity

Leptin Levels

Renin/Aldosterone
Activation

BNP Levels

↑ Plasma Volume 
↑ Sodium Levels 
↑ Inflammation

Costriction

Cardiac Fibrosis
Renal Fibrosis

Arterial Stiffness

Obokata M et al.  Circulation 2016

Modified from: Pandey et al. J AM Coll Cardiol HF 2018Diap
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38,8% 38,1% 38,2%
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HFpEF
(n=3,714)

HFmrEF
(n=2,176)

HFrEF
(n=5,919)

Pr
ev

al
en

ce
 o

f h
sC

RP
 ≥

2 
m

g/
L 

Median hsCRP was similar across HF subtypes 

HFpEF 1.33 [0.64–3.52] mg/L
HFmrEF 1.26 [0.59–3.24] mg/L
HFrEF 1.28 [0.59–3.29] mg/L
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STEP-HFpEF and STEP-HFpEF DM trial design

Semaglutide OW 2.4 mg + SoC

Placebo + SoC

STEP-HFpEF Trial Design1,2 STEP-HFpEF-DM Trial Design3

Treatment duration 
52 weeksRandomisation (1:1)

Screening
Dose 

escalation

5 weeks 
Follow-

up
Dose maintenance

End of treatment

Trials Objective Key Endpoints

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 with/without T2D

• Dual primary endpoints: KCCQ-CSS and body weight
• Confirmatory secondary endpoints: 6MWD, hierarchical composite endpoint*, hs-CRP
• Key exploratory endpoints: loop diuretic medication, NT-proBNP, NYHA class, time to 

first HF event (hospitalisation or urgent visit)

N=529 
NYHA II–IV

Ejection fraction ≥45%
BMI ≥30 kg/m2 

Treatment duration 
52 weeksRandomisation (1:1)

Screening
Dose 

escalation

5 weeks 
Follow-

up
Dose maintenance

End of treatment

N=616
NYHA II–IV

Ejection fraction ≥45%
BMI ≥30 kg/m2 

T2D

HbA1c  ≤10%

Semaglutide OW 2.4 mg + SoC

Placebo + SoC

1. Kosiborod MN et al. JACC HF 2023;11(8_Part_1):1000–1010. Diap
os

itiv
a p

rep
ara

ta 
da

 M
IC

HELE
 SENNI e

 ce
du

ta 
all

a S
oc

iet
à I

tal
ian

a d
i D

iab
eto

log
ia.

 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



Primary endpoints: KCCQ-CSS and BW with semaglutide
2.4 mg vs placebo at week 52

STEP HFpEF STEP HFpEF DM

1. Kosiborod MN et al. JACC HF 2023;11(8_Part_1):1000–1010. 

2. Kosiborod MN et al. N Engl J Med 2024;390(15):1394-1407
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6MWD with semaglutide 2.4 mg vs placebo at week 52
Confirmatory secondary endpoint

STEP HFpEF STEP HFpEF DM

6MWD

320.0 m
(240.0; 389.0)

6MWD (m)

280.0 (205.1–357.6)
280.0 (200.0–345.0)

Baseline

*Estimated mean changes from baseline to week 52 based on analysis of covariance (ANCOVA) and an imputation approach for missing data. In the left figure, error bars are ± standard error of the mean. Numbers shown in the lower panel are numbers of patients contributing to the mean

1. Kosiborod MN et al. JACC HF 2023;11(8_Part_1):1000–1010. 2. Kosiborod MN et al. N Engl J Med 2024;390(15):1394-1407
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hs-CRP levels with semaglutide vs placebo
Confirmatory secondary endpoint

STEP HFpEF1 STEP HFpEF DM2

1. Kosiborod MN, et al. N Engl J Med. 2023;389(12):1069-1084. 2. Kosiborod MN, et al. N Engl J Med. 2024;390(15):1394-1407.

1. Kosiborod MN et al. JACC HF 2023;11(8_Part_1):1000–1010. 

2. Kosiborod MN et al. N Engl J Med 2024;390(15):1394-1407
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NT-proBNP levels with semaglutide vs placebo
Exploratory endpoints

Sema 2.4 mg Placebo

Treatment policy estimand (week 52)
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ETR: 0.84*
95% CI: 0.71 to 0.98

Sema 2.4 mg Placebo

Treatment policy estimand (week 52)

-23,2
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95% CI: 0.7 to 0.9

STEP HFpEF1 STEP HFpEF DM2

1. Kosiborod MN, et al. N Engl J Med. 2023;389(12):1069-1084. 2. Kosiborod MN, et al. N Engl J Med. 2024;390(15):1394-1407.

Diap
os

itiv
a p

rep
ara

ta 
da

 M
IC

HELE
 SENNI e

 ce
du

ta 
all

a S
oc

iet
à I

tal
ian

a d
i D

iab
eto

log
ia.

 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



Verma S et al. J Am Coll Cardiol. 2024 

KCCQ-CSS responder analysis

Improvement Odds ratio (95% CI) p-value

≥5 points 
Any AF (n=518)* 3.09 (2.07; 4.61)

0.0094
No AF (n=627) 1.53 (1.08; 2.18)

≥10 points 
Any AF (n=518)* 2.95 (2.01; 4.34)

0.0155
No AF (n=627) 1.57 (1.11; 2.22)

≥15 points 
Any AF (n=518)* 2.83 (1.91; 4.19)

0.0262
No AF (n=627) 1.56 (1.09; 2.23)

≥20 points 
Any AF (n=518)* 3.26 (2.11; 5.04)

0.0489
No AF (n=627) 1.83 (1.24; 2.70)

0,5 1 2 4 8

Favours semaglutide 2.4 mgFavours placebo
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Deanfield J, et al. Lancet. 2024;404(10454):773–786.

SELECT: outcomes in obese patients with HF and  
HFrEF & HFpEF history 
Pre-specified analysis

MACE (A), HF composite (B), CV death (C), All-cause death (D) 
by HF hystory

no HF
no HF

no HF no HF

HF
HF

HF
HF
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FLOW trial: 
composite heart failure outcome in people with heart failure at 
baseline

FLOW
Adults with T2D and CKD 

Composite heart failure 
outcome
HR [95%CI]: 0.73 [0.62;0.87]

Time to first composite HF outcome by 
heart failure at baseline

Semaglutide 1.0 mg HF at baseline

Semaglutide 1.0 mg No HF at baseline

Placebo HF at baseline

Placebo No at baseline
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HR [95%CI]: 
0.73 [0.54;0.98]

Perkovic V, et al. N Engl J Med. 2024;391:109-21Diap
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Pooled analysis: CV outcomes overall and by trial (STEP-
HFpEF trials, SELECT, FLOW)

Kosiborod MN, et al. Lancet. 2024Diap
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Solomon SD, et al. J Am Coll Cardiol. 2024:S0735-
1097(24)08192-0. doi: 10.1016/j.jacc.2024.08.021.

Disease-modifying therapy
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FLOW trial: 
composite heart failure outcome in people with heart failure at 
baseline

FLOW
Adults with T2D and CKD 

Composite heart failure 
outcome
HR [95%CI]: 0.73 [0.62;0.87]

Time to first composite HF outcome by 
heart failure at baseline

Semaglutide 1.0 mg HF at baseline

Semaglutide 1.0 mg No HF at baseline

Placebo HF at baseline

Placebo No at baseline
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Perkovic V, et al. N Engl J Med. 2024;391:109-21

HR [95%CI]: 
0.72 [0.58;0.89]
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New-Onset Heart Failure

Neves JS et al. Obesity review 2025Diap
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Mergulies KB et al. JAMA 2016

FIGHT TrialLIVE Trial

Jorsal A et al. EJHF 2016

RCTs with GLP1a in HFrEF 
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LIVE Trial

Jorsal A et al. EJHF 2016

LVEF <45% 
NYHA I-III
BMI 29 kg/m2

DM 30%

Liraglutide vs placebo
241 chronic HF
Four Danish Centres

Follow-up 24 mo

Limitations
- Limited population
- Short follow-up
- Not obese patients
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Mergulies KB et al. JAMA 2016

FIGHT Trial
LVEF <40% 
recent (within 14 days) HFH
preadmission at least 40mg of furosemide

Liraglutide vs placebo
300 Advanced HF

BMI 32 kg/m2

F-up 6 mo

Limitations
- Limited population
- Global rank score end point in this trial has not been validated

in patients with heart failure.
- Not powered for subgroup analyses
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Excess or dysfunctional 
adiposity

(BMI >25, visceral 
obesity, IGT)

Cardiovascolar Disease
(FA, HF, ASCVD, 

stroke, PAD)

CKDCV Risk Factors
Metabolic Disorders

(Hypertension, 
Dyslipidemia, T2DM)

Drug treatments... • GLP-1-RA: semaglutide per os, semaglutide s.c., liraglutide
• GIP / GLP-1 RA: tirzepatide
• Other: orlistat, fentermina/topiramato, naltrexone/bupropione

…with cardiovascular 
outcome data

CVOT

HFpEF
(BMI >30)

• SELECT (semaglutide 2.4 mg s.c.): ↓ 20% MACE 
[BMI > 27kg/m2, known disease CV, T2DM -]  

• STEP-HFpEF e STEP-HFpEF DM (semaglutide 2.4 mg s.c.): 
↑ KCCQ-CCS, ↑ 6MWD, ↓ weight, ↓ PCR

• pooled analysis STEP-HFpEF e STEP-HFpEF DM: ↓ HF and 
combined endpoint  HF/morte CV

• SUMMIT (tirzepatide max 15 mg s.c.): ↓ combined endpoint 
HF/morte CV, ↑ KCCQ-CSS

HFmrEF 
/ HFpEF

• post-hoc analysis SELECT, STEP-HFpEF, STEP-HFpEF DM e 
FLOW (semaglutide s.c.): ↓ HF e endpoint combinato HF/morte CV

Cardiovascular-Renal-Metabolic Syndrome (CKM) 

↓ Weight
No benefits on 
outcomes
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4,286 (24.3%) 
chronic HF

Semaglutide sc 2.4
BMI >27 kg/m2

CVD (MI, Stroke, PAD)
No DM

Hf subtypes
   HFpEF 53%
   HFrEF 31%
   Unclassified 16%

Follow-up 40 mo
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Deanfield J, et al. Lancet. 2024;404(10454):773–786.

SELECT: 
Pre-specified outcome analysis by HF subtype

The cumulative incidence rate is calculated using the Aalen–Johansen method. CI, confidence interval; CV, cardiovascular; HF, heart failure; HR, hazard ratio; MACE, major adverse cardiovascular events.
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Limitations
- Post-hoc analysis
- HF diagnosis made by investigators and based on medical health records, 
- Not explicit requirement for echo and biomarker
- Low HF event rate
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CONCLUSIONS

The use of GLP-1a in obese patients with HFpEF seems
to have encouraging results, however we need CVOT trials. 

In obese HFrEF patients we need dedicated and adequately 
powered trials to address this issue.
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