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Our Case

Age 49M, BMI 29, 
BP 134/86

Fasting Glucose 
102, A1c 5.4%, TG 

170, HDL 39

No diagnosis, 
routine follow-up 
in one year for his 

annual



• This same gentleman presents 
to the emergency department 
diaphoretic with crushing 
chest pain.

• hsTroponin 230 -> 1000

Three Weeks Later

Image 1



Could this have been 
prevented?



Let’s Talk Metabolic Syndrome

• From the American College of Cardiology: metabolic 
syndrome is a cluster of risk factors that increase the risk for 
atherosclerotic cardiovascular disease (ASCVD), type 2 
diabetes mellitus, and all-cause mortality.

Definition



Let’s Talk Metabolic Syndrome

• Waist circumference >102 cm (M), > 89 cm (W)
• TG >150
• HDL <40 (M) < 50 (W)
• BP >130/85
• Fasting glucose >100

Diagnostic Criteria for NCEP ATP III Metabolic Syndrome1:

≥3 criteria = diagnosis



Epidemiology

• The total prevalence of 
MetS increased from 37.6% 
[95% confidence interval 
(CI): 34.0%-41.4%] in 2011-
12 to 41.8% (95% CI: 38.1%-
45.7%) in 2017-18 (P for 
trend = .028).2

Graph 1



The Metabolic Engine of Cardiovascular 
Disease



Why Does It Matter?

2-3x increased risk of cardiovascular 
events

Associated with:

HF, MI, CVA, CKD

Subclinical inflammation

Insulin resistance



Why Do We Miss It?

• Siloed care; too many cooks in the kitchen
• No EMR alerts; much easier to miss borderline values when they aren’t red
• Borderline labs dismissed; if everyone is sick, is anyone sick?
• Waist circumference rarely taken



What Should Be Done?

Screen intentionally

1
Document metabolic 
syndrome

2
Act before 
thresholds: lifestyle + 
meds
• GLP1, SGLT2i, statins, 

antihypertensives

3
Don’t allow inertia to 
take the place of 
appropriate clinical 
judgement

4
Use blunt, honest 
language with 
patients

5
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Cardio-Kidney Metabolic (CKM) syndrome
• The 2023 AHA Presidential Advisory redefines prevention as multiorgan 

preservation
• Recognizes CKM health as a major determinant of premature morbidity 

and mortality
• Represents systemic multiorgan dysfunction and ↑ adverse CV events
• Fragmented organ-based prevention fails to address cross-system injury



New Paradigm – Defragment the Specialties
Metabolic, renal, and cardiovascular axes are 
deeply intertwined 1 
• Metabolic risk and CKD have multiplicative 

rather than additive risk for CV events. 

CVD prevention misses renal injury; CKM 
provides a framework to capture subclinical 
organ stress
• Nephrologists, cardiologists, and 

endocrinologists operate need to work 
together to treat the same condition

• The AHA Presidential Advisory calls for new 
prediction algorithms incorporating metrics 
beyond lipids and blood pressure 1

1 Ndumele et al., 2023 AHA Scientific Statement



Pathophysiologic Interplay: Mechanistic Triad
Adipose → Endothelium → Kidney → Heart Axis
Visceral inflammation → insulin resistance → endothelial dysfunction.
Microvascular injury → glomerular hyperfiltration → myocardial fibrosis.
Persistent RAAS, SNS, and NLRP3 activation perpetuate systemic injury.
Bidirectional organ failure cycle defines CKM. Axis Key Mediators Consequence

Oxidative 
stress

NADPH oxidase ↑ → 
ROS → NF-κB 
activation

Endothelial injury + 
fibrosis

Inflammation
NLRP3 
inflammasome ↑ → IL-
1β → TGF-β ↑

CKD + HFpEF 
progression

Fibrosis loop
RAAS / MR → collagen 
I gene ↑ Interstitial fibrosis

Mitochondrial 
dysfunction

FA over-oxidation → 
ATP deficit

Diastolic 
dysfunction

Hotamisligil, Nature Rev Immunol 2022; Heerspink et al., NEJM 2020; Pitt et al., NEJM 2021)



Life-course Epidemiology
Pediatric origins to geriatric progression
Risk factors begin even before en-utero via genomic imprinting 1
• Maternal obesity, diabetes and hypertension increase cardiometabolic risk factors in children 2
In youth, calorie-rich foods, sedentary behavior, SDOH à obesity and cardiometabolic risk factors 
3

CKD in pediatric populations 
increase CVD risk factors and  
excess CVD mortality 4

Risk factor modification (especially 
hypertension) is linked to slower 
CKD progression.5

1: Larqué E, … Widhalm K. From conception to infancy - early risk factors for childhood obesity. 2019
2: Kang J,… Lin SY. Genome-wide DNA methylation variation in maternal and cord blood of gestational diabetes population. 2017
3: Jebeile H,… Baur LA. Obesity in children and adolescents: epidemiology, causes, assessment, and management. 2022
4: Hampl SE,… Okechukwu K. Clinical Practice Guideline for the Evaluation and Treatment of Children and Adolescents With Obesity. 2023
5: Wühl E,… Schaefer F. Strict blood-pressure control and progression of renal failure in children. 2009



Risk Amplification 
CKM = bidirectional disorder: metabolic stress → renal 
microvascular injury → cardiac dysfunction

30% of adults exhibit overlapping metabolic–renal–cardiac risk
• 75 % of ESRD from HTN + T2D
• CKD deaths in diabetes have ↑ > 100 % (1990–2013)

CKD and diabetes amplify CV mortality 2–4× before dialysis
• CKD → 2–3× ASCVD risk  
• 10 % progress to dialysis, but > 50 % die of CVD first

HFpEF is now the dominant phenotype of CKM progression
• The CKM overlap drives most heart failure and ASCVD 

hospitalizations



Risk Amplification

CKD presence 
(moderate eGFR 
decline or low-grade 
albuminuria) 
independently predicts 
ASCVD events

Obesity/BMI-
attributable CKD 
burden has risen >3x 
in recent decades



CKM Staging

Stage Clinical Definition Example Interventions

0 Optimal health Primordial prevention
1 Excess/dysfunctional adiposity Weight loss ≥5 % → ↓ MetS risk 30 %
2 Metabolic RF ± CKD G1–3 BP <130/80; ACEi/ARB + statin ± SGLT2i
3 Subclinical CVD (CAC, hs-Tn, BNP) ACEi + β-blocker ± SGLT2i initiation

4 Clinical CVD ± KF GDMT HF + lipid/renal targeting



Limitations of Traditional Risk Calculators
ASCVD, Framingham, SCORE2 = lipid & BP centric.
•Omit renal and metabolic biomarkers.
• ↓eGFR and albuminuria predict MACE independent of 

lipid/BP/glucose.
• In diabetic CKD, ASCVD overestimates low-risk and 

underestimates high-risk groups 
• Underpredict risk in CKM populations by 2–3×

1: Ndumele et al., 2023 AHA Scientific Statement
2: Matsushita K et al. Lancet. 2020;



Multi-Marker Risk Stratification
CKM-Relevant Predictors:
• eGFR slope
• UACR
• hs-Troponin T
• NT-proBNP
• TNFR1/2, suPAR

Clinical Effect:
• Reclassifies ~15–20% of patients to higher 

risk 
• Enhances discrimination and dynamic risk 

monitoring.
• Enables AI-based trajectory modeling. (AHA 

CKM Statement 2023)



PREVENT™ Risk Calculator — Why It’s Better
• U.S.-derived risk 

equations 
• 10- and 30-year risk 

of CVD, ASCVD, 
and Heart Failure

• Available online and 
on MDCalc



Therapeutic Pillars: Overview

Prevention must address multiple axes 
simultaneously:

1. Hemodynamic / BP control
2. Metabolic / glycemic modulation
3. Lipid / atherogenic risk reduction
4. Anti-inflammatory / anti-fibrotic 

therapies
5. Lifestyle & behavioral strategies

The order and combination depend on CKM 
stage and the individual phenotype.



Proposed Workflow / Algorithm

Step 1: Screen broadly (BMI/adiposity, BP, fasting glucose, 
lipids, creatinine, UACR)
Step 2: Assign CKM stage → baseline risk estimate (multi-
marker + calculator)
Step 3: Initiate backbone therapy (lifestyle, BP, statin)
Step 4: Add CKM-specific therapy (SGLT2i, GLP-1, 
finerenone) based on phenotype
Step 5: Monitor trajectories (eGFR slope, albuminuria, 
biomarkers, imaging)
Step 6: Escalate or de-escalate based on response; 
reassess social determinants
Step 7: Integrate multidisciplinary care and quality metrics



Metabolic Axis
SGLT2 inhibitors and GLP-1 RAs = cornerstone CKM 
agents.

SGKT2i: DAPA-CKD, EMPA-KIDNEY: ~25–40% 
relative risk reductions in CKD progression or 
cardiovascular death, in diabetic and non-diabetic 
CKD. 

GLP-1s: ↓ MACE 14%, ↓ HHF 14% (Kristensen et al., 
Diabetes Care 2025). 

•meta-analyses: MACE reduction ~14% in high-
risk cohorts, plus benefits on weight, lipids, and 
inflammation. 

Combination therapy provides an additive benefit.
• Additive or synergistic benefit (small-scale 

observational support) (Cardiovasc Diabetol 2025)



Hemodynamic Axis
BP target: <120–130 mmHg systolic 1

• ↓CV outcome by ~25% and all-cause 
mortality by ~27%

RAAS inhibition remains foundational for 
albuminuric CKD

SGLT2i improves renal hemodynamics by 
↓ intraglomerular pressure

•DAPA-CKD: HR 0.61 for cardiorenal 
composite

SPRINT Research Group, NEJM 2015
Heerspink et al., NEJM 2020
DAPA-CKD, NEJM 2020

Intraglomerular 
Pressure 
Reduction



Lipid / Atherogenic Axis
CKD is a high-risk state for ASCVD; guidelines 
recommend statins in non-dialysis CKD
• Atherogenic dyslipidemia = residual risk driver in CKM.

Lipid-lowering in CKD reduces MACE
• Absolute benefit is attenuated compared to the general 

population
• Statins are indicated for all CKM ≥ Stage 2

LDL-C target: <55 mg/dL (KDIGO 2022, ESC 2021)

PCSK9i (FOURIER, ODYSSEY): ↓ MACE 15–20%
•Safe down to eGFR ~30

Ezetimibe: modest incremental benefit (IMPROVE-IT)



Anti-Inflammatory / Anti-Fibrotic Axis

Finerenone: CV death or HHF ↓14%, renal 
composite ↓23% 2

Colchicine: MACE ↓31% in stable CAD 3

Canakinumab: CV death ↓15% in prior MI 
with elevated hs-CRP 4

Ziltivekimab (IL-6 ligand mAb): Phase 2 
RESCUE in CKD/high-risk patients 
↓hsCRP; large CV outcomes trial ZEUS 
ongoing

Dapansutrile (oral NLRP3 inhibitor): 
Early-phase studies show ↓ inflammatory 
signaling in HFrEF/arthritis; CV outcomes 
trials pending.

Pathobiology: chronic low-grade inflammation and fibrosis driving cardiorenal remodeling 1

1: Hotamisligil, Nat Rev Immunol 2022
2: FIDELITY, Eur Heart J 2021; Pitt et al., NEJM 2021.
3: LoDoCo2, NEJM 2020. 
4: CANTOS, NEJM 2017



Lifestyle & Behavioral Axis
“Life’s Essential 8”: diet, activity, sleep, BMI, 
BP, lipids, glucose, tobacco

Weight loss ≥7% → 70% reduction in CKM 
transition risk

Physical activity: 150 min/wk → ↓ HF and 
renal progression

Mediterranean / DASH diet: ↓ ASCVD and 
CKD progression (AHA 2023)



Clinical 
Vignette

52-year-old male

BMI 33 kg/m², T2DM × 8 yrs, HTN, no overt 
CVD

Meds: metformin, amlodipine, HCTZ

eGFR = 78 mL/min/1.73 m², UACR = 56 
mg/g

LDL = 86 mg/dL, HDL = 37 mg/dL, TG = 
196 mg/dL

HbA1c = 7.3 %, hs-TnT = 16 ng/L 
(elevated), NT-proBNP = 180 pg/mL



CAC = 120AU



What Is This Patient's Risk Assessment? 
Stage 2 → early Stage 3 CKM
•Subclinical CVD with metabolic-renal stress: mild 
albuminuria, early biomarker elevation, metabolic 
syndrome phenotype

ASCVD score underestimates true risk
•10-yr ASCVD ≈ 8 %

CKD-Prognosis Consortium
•Integration of albumin:creatinine 56 mg/g, eGFR 
78, and hs-TnT 16 ng/L  → 10-yr MACE ≈ 18–22 
%

Predicted 8 % (ASCVD) → Observed ~20 % 
(CKM)
•Relative underestimation ≈ 60% 
1: Matsushita K,… Woodward M; Estimated glomerular filtration rate and albuminuria for prediction of cardiovascular outcomes: a collaborative meta-analysis. Lancet. 2020.
2: Neuen BL,…Perkovic V. Cardiovascular risk prediction in patients with type 2 diabetes and chronic kidney disease: calibration of current tools and need for CKD-specific models. Circulation. 2022.
3: Ndumele CE,… Carnethon MR, et al.; AHA Presidential Advisory: A Cardiorenal–Metabolic Health Framework for Prevention. Circulation. 2023.



Management Strategies 
Cardio-Renal protection:
• ACEi → add SGLT2 inhibitor (dapagliflozin) (EMPA-KIDNEY, NEJM 2022)
• Finerenone for anti-fibrotic/anti-inflammatory benefit (FIDELITY, Eur Heart J 2021)

Metabolic modulation:
• Tirzepatide (dual GLP-1/GIP) for weight, glycemia, and CV risk (SURPASS CVOT ongoing)
• Icosapent ethyl if TG > 135 mg/dL (REDUCE-IT, NEJM 2019)

Lipid intensification:
• If LDL > 55 mg/dL → add PCSK9 inhibitor (evolocumab); maintain LDL < 55 mg/dL

HFpEF optimization:
• SGLT2i ± MRA

Inflammatory axis:
• Colchicine 0.5 mg daily (LoDoCo2, NEJM 2020)

Follow-up:
• Serial eGFR slope, UACR, NT-proBNP, CRP every 6–9 mo; echo every 12–18 mo



Questions?



Talk 2: Craig Beavers



Pharmacotherapy of 
Cardio-Kidney-Metabolic Syndrome

Craig J. Beavers, PharmD, FACC, FAHA, FCCP, BCCP, BCPS, CACP
Adjunct Associate Professor, University of Kentucky College of Pharmacy
Cardiovascular Clinical Pharmacist/Vice President of Operations Baptist 

Health Paducah/Cardiovascular Serviceline Executive Sponsor



Objective and Conflicts of Interest 

• Devise an evidence-based pharmacotherapy regiment of cardio-
kidney-metaboic disease

• Conflict:
• American Heart Association Grant for CKM Implmentation, Bayer (PI for 

Moonraker)



Cardio-Kidney-Metabolic (CKM) Syndrome Defined

• a health disorder due to connections among heart disease, kidney 
disease, diabetes, and obesity leading to poor health outcomes.

Ndumele, C.E. et al., A Synopsis of the Evidence for the Science and Clinical Management of Cardiovascular-Kidney-Metabolic 
Syndrome: A Scientific Statement From the American Heart Association. 2023. Circulation.



CKM Syndrome Staging Definitions

Ndumele, C.E. et al., A Synopsis of the Evidence for the Science and Clinical Management of Cardiovascular-Kidney-Metabolic 
Syndrome: A Scientific Statement From the American Heart Association. 2023. Circulation.



Stage 0: No Risk Factors  
Stage 0

Ndumele, C.E. et al., A Synopsis of the Evidence for the Science and Clinical Management of Cardiovascular-Kidney-Metabolic 
Syndrome: A Scientific Statement From the American Heart Association. 2023. Circulation.



Stage 1: Excess/Dysfunction Adipose Tissue   

Stage 1 Can consider weight loss support via integrated teams to 
facilitate lifestyle changes/navigate weight loss options:

Intensive lifestyle intervention 

Pharmacotherapies (BMI≥ 30𝑘𝑔/𝑚2)	𝑤𝑖𝑡ℎ𝑜𝑢𝑡	𝑐𝑜𝑚𝑜𝑟𝑏𝑖𝑑𝑖𝑡𝑒𝑠

Bariatric surgery 



Glucose-Dependent Insulinotropic Polypeptide 
(GIP) and Glucagon-like Peptide-1 (GLP-1) 

Receptor Antagonist

N Engl J Med 2025;393:26-36

SURMOUNT-5  Trial



Not Just 
Weight Loss 
Alone! 

N Engl J Med 2023;389:2221-2232



Stage 2: Metabolic Risk Factors and CKD

Stage 2 Hypertension 

Hypertriglyceridemia 

Moderate-to-High-Risk Chronic Kidney Disease 

Diabetes

Metabolic Syndrome



2025 Hypertension Guidelines 

• The overarching blood pressure treatment 
goal is <130/80 mm Hg for all adults.

• ACE-I/ARB for those with 
diabetes/albuminuria or with CKD

https://doi.org/10.1016/j.jacc.2025.05.007



2025 Hypertension Guidelines

https://doi.org/10.1016/j.jacc.2025.05.007

Recommendations for Lifestyle and Psychosocial 
Approaches

Referenced studies that support the recommendations are 
summarized in the evidence table.

COR LOE Recommendations

Weight

1 A

1. In adults who have overweight or 
obesity, weight loss is recommended 
with a goal of at least 5% of body 
weight reduction to prevent or treat 
elevated BP and hypertension.

Recommendations for Obesity and Metabolic Syndrome

Referenced studies that support the recommendations are 
summarized in the evidence table.

CO
R

LO
E

Recommendations

2b B-R

1. In adults with hypertension who also have 
overweight or obesity with a BMI ≥27 kg/m2, 
incretin mimetics (eg, GLP-1RA) when used 
for weight management may be effective as an 
adjunct to lower BP.

2b B-R

2. In adults with hypertension who have obesity 
with a BMI ≥35.0 kg/m2, bariatric surgery 
(when considered for weight loss) in 
combination with behavioral interventions 
and antihypertensive therapies may be 
effective at lowering BP.



Hypertriglyceridemia 
• Maximize statin therapy with elevated ASCVD 
• Levels 135-499mg/dL plus diabetes + risk factors --> eicosapentaenoic 

acid (EPA) 
• Greater than 500mg/dL --> fibrates 



Moderate-to-High-Risk 
Chronic Kidney Disease (CKD) 

• Albuminuria à ACE-I/ARB

• CKD (with or without diabetes) à Sodium Glucose Transporter 
Type 2 Inhibitor (SGLT2-Inhibitor)

• Diabetic Kidney Disease with residual albuminuria on ACEI/ARB 
(+/- SGLT2-Inhibitor) à finerenone 



Moderate-to-High-Risk 
Chronic Kidney Disease (CKD) 

Sci Rep 13, 15922 (2023).

SGLT-2 inhibitors were associated 
with a lower incidence of CKD 
progression among patients with 
pre-existing CKD: RR 0.77 (95% CI 
0.68–0.88), compared with placebo.



Moderate-to-High-Risk 
Chronic Kidney Disease (CKD) 



Moderate-to-High-Risk 
Chronic Kidney Disease (CKD) 



Stage 3: Subclinical CVD in CKM Syndrome

Stage 3 Subclinical Atherosclerosis
-Aspirin/Statin/Non-Lipid  

Subclinical Heart Failure
-Guideline Directed Medical Therapy 

CVD Risk Equivalents for Stage 3 CKM



Stage 4: Clinical CVD in CKM Syndrome

Stage 4
CKD

Hypertension (Compelling Indications)

Hypertriglyceridemia 

Diabetes



Heart Failure 



Heart Failure 



Conclusions

• CKM reflects the interrelationships among metabolic risk factors, 
CKD, and cardiovascular disease. 

• Poor CKM health has implications on adverse clinical outcomes.

• Growth, and growing options, for CKM pharmacotherapies can 
improve outcomes with patients with CKM.



Talk 3: Sonali Arora



GLP-1 RECEPTOR AGONISTS IN HFPEF

SONALI ARORA MD FACC FHFSA

ADVANCED HEART FAILURE AND CARDIAC TRANSPLANT

DIVISION OF CARDIOVASCULAR MEDICINE

UNIVERSITY OF LOUISVILLE SCHOOL OF MEDICINE



NO DISCLOSURES



OBJECTIVES

1. Definition and Stages of CKM (Cardiovascular-Kidney-Metabolic) syndrome

2. Overlap of CKM with HFpEF (Heart Failure with preserved Ejection fraction)

3. Mechanism of Action of GLP-1 RAs (Glucagon-Like Peptide-1 Receptor agonists) 

4. Clinical evidence of GLP-1 RAs in HFpEF



CARDIOVASCULAR-KIDNEY-METABOLIC (CKM) DEFINITION

¡ CKM syndrome is a novel construct which reflects the pathophysiological interplay of excess and/or 
dysfunctional adiposity, metabolic derangements, chronic kidney disease (CKD), and cardiovascular 
disease (CVD)

¡ A recent American Heart Association (AHA) Presidential Advisory defines a new staging system for 
CKM syndrome that integrates novel risk prediction equations to both qualitatively and quantitatively 
stratify patients for total CVD risk and determine optimal strategies for targeted interventions based 
on absolute risk and net benefit across each stage

¡ Nearly 90% of adults in the United States have CKM syndrome (stage 1 or higher), with more than 
50% of adults over 65 having advanced disease (stages 3-4)

¡ CKM syndrome progression is the strongest predictor of cardiovascular disease, and it drives 
persistent inequities in morbidity and mortality rates



AHA PRESIDENTIAL ADVISORY



STAGES OF CKM SYNDROME



HFPEF RISK FACTORS AND PATHOPHYSIOLOGICAL 
MECHANISMS



EFFECTS OF INFLAMMATION ON 
MYOCARDIUM



UNMET NEEDS OF HFPEF



HEART FAILURE CLASSIFICATION BY EJECTION FRACTION



GLP-1RECEPTOR AGONISTS AND THEIR MECHANISM OF ACTION IN 
HEART FAILURE

¡ GLP-1 RAs are synthetic analogues of the incretin hormone GLP-1, which is secreted by intestinal L 
cells in response to nutrient ingestion

¡ Physiological actions of GLP-1 include 

¡ stimulation of glucose-dependent insulin secretion

¡ inhibition of glucagon release,

¡ slowing of gastric emptying and the promotion of satiety

¡ contributing to both reducing glycemic levels and weight loss

¡ Unlike endogenous GLP-1, which is rapidly degraded by dipeptidyl peptidase-4, GLP-1 receptor 
agonists are resistant to degradation and have longer half-lives, particularly for modern long-acting 
agents, such as liraglutide, dulaglutide, semaglutide and tirzepatide



GLP-1RECEPTOR AGONISTS AND THEIR MECHANISM OF ACTION IN 
HEART FAILURE

¡ GLP-1 receptor agonists exhibit several cardioprotective mechanisms that make them interesting 
candidates for the treatment of HF

¡ Obesity and insulin resistance are major contributors to HF

¡ Chronic hyperglycemia is strongly related to the risk of cardiovascular disease (CVD) and death by 
inducing oxidative stress and inflammation and promoting atherosclerosis and endothelial dysfunction

¡ GLP-1 RAs are an antidiabetic class of drugs, but their effect on the relative reduction in HbA1c 
compared with placebo was moderate (0.4–1.2%) in the cardiovascular outcomes trials (CVOTs)

¡ The effect of GLP-1 RAs on major adverse cardiovascular events (MACE) goes beyond glycemic 
control



INCRETIN EFFECT

Nauck M et.al Reduced incretin effect in Type 2 Diabetes. Diabetologia 29,46-52(1986)



HUMAN GLP-1

Drucker DJ et.al J Clin invest



INCRETIN EFFECT IS BLUNTED IN TYPE 2 DM



STRUCTURE OF NATIVE GLP-1 COMPARED TO APPROVED GLP-1 RAS



TIMELINE OF RANDOMIZED CLINICAL TRIALS OF GLP-1 RA



TIMELINE OF DIFFERENT GLP-1 AGONISTS



TIMELINE



OBESITY

¡ Obesity is a strong cardiovascular risk factor and it is strictly related to HF, particularly HFpEF

¡ Induce significant weight loss through appetite suppression and consequent reduced caloric intake

¡ Weight loss was significant in outcome trials, ranging from a 0.6 kg reduction at 12 weeks in the ELIXA 
trial to a 4.3 kg reduction at 2 years with injectable semaglutide in the SUSTAIN-6 trial

¡ Semaglutide resulted in the most significant weight reduction.

¡ Tirzepatide, a dual agonist of glucose dependent insulinotropic polypeptide and GLP-1 receptors, 
resulted in even more pronounced weight loss effects, suggesting a potential advantage over traditional 
GLP-1 Ras



OBESITY

¡ Weight loss did not always correlate with improved clinical outcomes in patients with HF

¡ LIVE and FIGHT trials, in which liraglutide, despite leading to significant weight loss , failed to 
demonstrate any beneficial effects on clinical outcomes in patients with HFrEF

¡ Patients with obesity have an of epicardial adipose tissue which causes proinflammatory activity and 
worse hemodynamic/metabolic profile in patients with HFpEF

¡ GLP-1 RAs produces a rapid, substantial and dose-dependent reduction in epicardial adipose tissue 
thickness



GLP-1 RA FOR HFPEF WITH OBESITY



POOLED ANALYSIS

SELECT
FLOW
STEP-HFpEF
STEP-HFpEF DM

Semaglutide reduced risk of combined endpoint of CV death or worsening HF events and worsening HF events alone



SUMMIT:  TERZIPATIDE FOR HFPEF WITH OBESITY

Kosiborod M, NEJM 2024



RENAL PROTECTION

¡ GLP-1 RAs exhibit significant nephroprotective effects

¡ reducing albuminuria

¡ improving renal hemodynamics

¡ attenuating oxidative stress and inflammation in the kidneys

¡ LEADER trial, liraglutide resulted in a 22% reduction in adverse renal outcomes (HR 0.78; 95% CI [0.67–0.92]; 
p=0.003) compared with placebo in 9,340 patients with T2D and a high risk of CVD

¡ SUSTAIN-6 Trial, semaglutide reduced macroalbuminuria by 46% and resulted in a lower rate of new or worsening 
nephropathy in patients with T2D and risk factors for CVD

¡ AMPLITUDE-O and FLOW Trials



ANTI INFLAMMATORY AND ANTI FIBROTIC EFFECTS

¡ Chronic inflammation and myocardial fibrosis are hallmarks of HF progression

¡ Reduction in meta-inflammation, defined as a low-grade chronic inflammatory status 

¡ Downregulate proinflammatory cytokines by suppressing nuclear factor (NF)-κB signaling

¡ STEPHFpEF and STEP-HFpEF-DM trials, semaglutide resulted in a significant reduction in C-reactive 
protein levels versus placebo in a pooled analysis of the two trials (−43% versus −10%, respectively)

¡ Meta-analysis of 40 RCTs that included patients with T2D, GLP-1 RAs significantly reduced levels of 
inflammatory markers and oxidative stress





ENDOTHELIAL FUNCTION AND VASODILATATION

¡ In patients with HF, the nitric oxide pathway is downregulated, producing a vasoconstrictor effect

¡ Nitric oxide has vasodilator properties, which reduce systemic vascular resistance and improve artery 
compliance, thus alleviating hemodynamic burden in HF

¡ Endothelial function combined with their anti-inflammatory properties may explain the positive effects 
of GLP-1 RAs on atherogenesis, and consequently on MACE



SYSTEMIC EFFECTS OF GLP-1 RA



CLINICAL EVIDENCE

¡ GLP-1 RAs were associated with a reduction in new-onset HF among patients with cardiovascular risk factors, 
but neutral effects were observed on HF events among patients with already diagnosed and stable HF

¡ Effect appears to differ according to baseline LVEF, with worse results in patients with reduced ejection fraction

¡ Meta-analysis including 68,653 patients from 10 trials showed that GLP-1 RAs reduce HF hospitalizations only in 
patients without history of previously diagnosed HF



SELECT  TRIAL

A Michael lincoff et al NEJM 2023



SELECT  TRIAL



STEP-HFPEF TRIAL , NEJM 2023



SUMMIT-HF TRIAL

¡ Tirzepatide was evaluated in the SUMMIT trial

¡ 731 patients with HFpEF and BMI ≥30 kg/m2 were randomized 
to receive tirzepatide or placebo for at least 52 weeks

¡ Unlike the STEP-HFpEF trials, cardiovascular outcomes were 
included as a co-primary endpoint in the SUMMIT trial

¡ Tirzepatide showed significant benefits on both co-primary 
endpoints, namely adjudicated death from cardiovascular causes 
or worsening HF events (HR 0.62; 95% CI [0.41–0.95]; p=0.026), 
as well as on mean changes in the KCCQ-CCS scores (6.9 
difference versus placebo; p<0.001)

¡ Worsening HF events occurred in 29 (8.0%) patients in the 
tirzepatide group and 52 (14.2%) patients in the placebo group 
(HR 0.54; 95% CI [0.34–0.85])

¡ SURMOUNT-5 trial demonstrated that tirzepatide was superior 
to semaglutide in obese patients without diabetes with respect 
to reductions in body weight and waist circumference at week 
72



¡ Overview of Randomized 
Clinical Trials Analyzing the 
Effectiveness of Glucagon-like 
Peptide-1 Receptor Agonists 
With Specific Focus on Heart 
Failure Outcomes



¡ Overview of Randomised 
Clinical Trials Analysing the 
Effectiveness of  GLP-1 Ras 
With Specific Focus on Heart 
Failure Outcomes



¡ Forest plot evaluating the 
effect of GLP-1 RAs vs placebo 
on the composite outcome of 
cardiovascular death or 
worsening heart failure events, 
as well as the individual 
components of a worsening 
heart failure event and 
cardiovascular death



CONCLUSION

¡ Strict relationship between CKM syndrome and HF has led to the development of different 
therapeutic strategies targeting multifaceted pathophysiological aspects

¡ GLP-1 RAs and SGLT2i have different and synergistic effects in CKM syndrome

¡ Beyond body weight reduction, GLP-1 RAs have anti-inflammatory and antioxidative effects which 
show strong promise in HF, particularly HFpEF

¡ Anticipate incorporation of GLP-1RAs in guidelines in treatment of HFpEF/CKM spectrum
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