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Abstract

More than half of cases of heart failure (HF) now occur
with preserved ejection fraction (HFpEF), a heterogene-
ous syndrome strongly influenced by comorbidities such
as obesity, hypertension, diabetes and atrial fibrillation.
Despite recent evidence supporting SGLT2 inhibitors and
mineralocorticoid receptor antagonists, morbidity and
mortality remain substantial. GLPI receptor agonists, in-
itially developed for type 2 diabetes, induce profound
weight loss and have demonstrated benefits across
cardiovascular, renal and metabolic pathways relevant
to HFpEF. Recent randomized controlled trials (RCTs)
in obesity-related HFpEF showed clinically meaningful
improvements in symptoms, functional capacity and
inflasmmatory biomarkers with semaglutide in STEP-HF-
PEF, and a reduction in the composite of cardiovascular
death or worsening HF events with tirzepatide in SUMMIT.
Mechanistic evidence suggests effects on natriuresis,
inflammation, cardiac remodelling, endothelial function
and epicardial adipose tissue quality and volume. This
review summarizes the pathophysiological rationale,
clinical evidence, mechanistic insights and therapeutic
positioning of GLP1 receptor agonists in HFpEF.

Introduction

Epidemiology and clinical challenges in
HFpEF

Heart failure (HF) affects over 55.5 million individuals
globally and remains a major source of morbidity and
health system burden.! HF with reduced ejection frac-
tion (HFrEF) benefits from four well-established phar-
macological therapies, whereas HF with preserved
ejection fraction (HFpPEF) — now representing more than
50% of HF cases — remains more challenging to diag-
nose and treat.? HFPEF typically arises from a constel-
lation of comorbidities, particularly cardiometabolic

Download the Plain Language Summary of this article:
https://www.drugsincontext.com/plain-language-sum
maries/plain-language-summary-glpl-receptor-ag
onists-in-heart-failure-with-preserved-ejection-frac
tion-hfpef-beyond-weight-loss-a-condensed-scientific-
review

This article is part of the Real-world evidence on the use
of GLPI receptor agonists Special Issue: https://www.drug
sincontext.com/specioI_issues/reoI—World—evidence—
on-the-use-of-glpl-receptor-agonists

Keywords: cardiovascular diseases, diastolic, gastric
inhibitory polypeptide, glucagon-like peptides, heart
failure, systolic.

Citation

Roy E, Parent M-C, Ducharme A. GLPI receptor agonists
in heart failure with preserved ejection fraction (HFpEF) —
beyond weight loss: a condensed scientific review.
Drugs Context. 2026;15:2025-12-4. https://doi.org/10.7573/
dic.2025-12-4

disease, rather than a single dominant aetiology.®*
The rising prevalence of obesity is a major contributor:
global adult obesity has doubled since 1990, and child-
hood obesity has quadrupled.®®

Current guidelines focus on managing comorbidities,
diuretic therapy for congestion relief, SGLT2 inhibitors
to reduce HF hospitalization, and selective use of min-
eralocorticoid receptor antagonists (MRAs).”"2 However,
despite these recent developments, HFpEF outcomes
remain poor. Common phenotypes have been identified,
such as inflammation® and obesity,'*® with the expecta-
tion that targeting the underlying mechanisms will lead
to improved outcomes.® Given the rising prevalence of
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REVIEW GLP1 and heart failure

obesity and its mechanistic role in HFpEF, GLP1 receptor
agonists (GLPIRAs) have emerged as promising agents
capable of targeting multiple overlapping pathophysio-
logical pathways (Figure 1).

Pathophysiology of HFpEF and rationale
for GLP1RAs

Due to its heterogeneous nature, diagnosing HFpEF
poses a challenge, even when using specific diag-
nostic algorithms.® HFpEF arises from intertwined pro-
cesses, including ventricular stiffness, atrial myopathy,
microvascular dysfunction, inflammation, metabolic
dysregulation and endothelial impairment.” Cardio-
myocyte stiffness increases with age® and is linked
to titin hypophosphorylation,® increased extracellular
matrix deposition and oxidative stress. HFpEF myocar-
dium exhibits concentric hypertrophy, impaired relax-
ation and heavy reliance on atrial contraction for left
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ventricular (LV) filling, leading to dilatation of the atria
and development of atrial myopathy, putting patients
at risk of atrial fibrillation, which is poorly tolerated in
this population.®

Chronic inflammation is a hallmark of HFpEF.2° Several
inflammatory biomarkers are increased, such as C-
reactive protein (CRP) and cytokines (IL-1, IL-6, IL-8),
and their levels correlate with worse outcomes.?2* In
obesity, macrophage accumulation in adipose tissue®
leads to impairment of the nitric oxide—cyclic guanosine
monophosphate—cyclic GMP-dependent protein kinase
(NO-cGMP-PKG) signalling pathway, decreased cGMP
production, and hypophosphorylation of titin, which
reinforces stiffness and worsens oxidative stress.”

Whilst fat distribution varies between individuals, it most
commonly accumulates subcutaneously or viscerally,
but ectopic fat deposition can occur in organs such

Figure 1. Interconnected mechanisms of GLP1 receptor agonists in HFpEF.
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Figure 2. Epicardial and pericardial adipose tissue in the heart.
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Ectopic adipose tissue deposition can occur between the layers of the heart. Both epicardial and pericardial adipose
tissue can be observed in patients with heart failure with preserved ejection fraction, particularly in the context of obesity.
Pericardial fat tissue is found in the pericardial cavity, between the epicardium and the parietal layer of the serous
pericardium. Epicardial fat tissue is situated between the epicardium and the myocardium. Created in BioRender. Roy E;

as the heart and liver?® Cardiac adiposity is classified
into subtypes with the predominant distributions being
epicardial and pericardial adiposity (Figure 2)2 Obe-
sity promotes excessive epicardial adipose tissue (EAT)
accumulation, which secretes pro-inflammatory adi-
pokines, free fatty acids (FFA), and cytokines that impair
myocardial energetics and endothelial function.26%®
Excess FFA delivery overwhelms mitochondrial oxido-
tive capacity of the heart, switching to non-oxidative
metabolic pathways and accumulation of pathogenic
metabolites responsible for lipotoxicity.?*=* The heart
has minimal ATP storage capacity and becomes met-
abolically dependent on inefficient FFA oxidation at the
expense of glucose utilization, requiring more oxygen to
generate ATP.26

GLPIRAs modulate many of these abnormalities: whilst
insulin lowers the circulating levels of FFA by inhibit-
ing lipolysis, GLPIRAs increase B-cell sensitivity to glu-
cose® % reduce inflammation, improve endothelial
signalling, reduce EAT volume, and favourably remodel
metabolic pathways. Initially developed for type 2 dia-
betes mellitus (T2DM),®® they are approved for weight
loss in patients with obesity, regardless of the presence

of diabetes.®* These mechanistic actions provide a
compelling rationale for their evaluation in HFpEF. The
aim of the review is to further explore the potential ben-
efits of these agents in patients with HF, with a special
focus on HFpPEF.

Methods

A literature search was conducted in PubMed between
July and August 2025 to identify RCTs and mechanis-
tic studies evaluating GLPIRAs in HFpEF or related car-
diovascular conditions. The following combined MeSH
and free-text terms were used: (“heart failure”[MeSH] OR
“heart failure”[tiab] OR “HFpEF”[tiab] OR “heart failure with
preserved ejection fraction’[tiab]) AND (“Glucagon-Like
Peptide 1"[MeSH] OR “glucagon-like peptide-1 receptor
agonist’[tiab] OR “GLP1 receptor agonist’[tiab] OR “GL-
PIRA"[tiab] OR “semaglutide’[tiab] OR “liraglutide”[tiab]
OR “exenatide’[tiab] OR “tirzepatide’[tiab]) AND (“car-
diovascular diseases’[MeSH] OR “cardiovascular’[tiab]
OR “obesity’[tiab] OR “type 2 diabetes’[tiab]). Filters
were applied to restrict results to human studies, adults
(218 yeors), clinical trials, and articles published in English
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between 1 January 2005 and 31 August 2025. Titles and
abstracts were screened to identify studies reporting
clinical outcomes (e.g. Kansas City Cardiomyopa-
thy Questionnaire (KCCQ), 6-minute walking distance
(6MWD), N-terminal pro-brain natriuretic peptide
(NT-proBNP)and HF events) or mechanistic imaging/
biomarker endpoints relevant to HFpEF. Grey literature,
conference abstracts and unpublished trials were ex-
cluded. Full texts of potentially eligible articles were re-
viewed, and reference lists of key trials and reviews were
manually searched to identify additional pertinent stud-
ies. Given the narrative and pragmatic focus of this re-
view, no formal PRISMA flow diagram was constructed.

Review

Clinical evidence

There have been many recent publications of rand-
omized, placebo-controlled trials with GLPIRAs targeting
a combination of comorbidities encountered in HFpPEF
in addition to obesity, such as coronary and peripher-
al vascular diseases, chronic kidney disease (CKD) and
chronic obstructive pulmonary disease. These studies
explore the use of various agents (semaglutide, exenati-
de, liraglutide and tirzepatide) and route of administra-
tion, with subcutaneous administration being the most
frequent method studied (Table 1).

GLP1RAs in cardiovascular and metabolic
disease

SELECT (semaglutide 2.4 mg weekly)

In adults with overweight or obesity (body mass index
(BMI) 227 kg/m?) without diabetes, semaglutide reduced
major adverse cardiovascular events (MACE) (HR 0.80).
A prespecified secondary analysis showed consistent
benefits across HF subgroups (HFrEF: HR 0.65; 95% C10.49—-
0.87; and HFpEF: 0.69; 95% C1 0.51-0.91; p, . . .. =0.8150).404
Although based on secondary analyses, the reductions
in cardiovascular death and HF outcomes support
cross-phenotype cardiovascular benefit. However, the
small sample size (HFrEF: n=1347; HFpEF: n=2273) should
be noted when interpreting results.

EXSCEL (exenatide 2 mg weekly)

In contrast, exenatide did not reduce MACE or HF out-
comes in patients with diabetes (n=14,752)* including
those with a history of HF (HFrEF: n=303; HFpEF: n=1090).
These heterogeneous results highlight molecule-specific
differences that may relate to potency, pharmacokinetics
or pleiotropic effects.4243

SOUL, STRIDE and FLOW
Oral semaglutide (14 mg daily) reduced MACE in pa-
tients at high risk (250 years, with cardiovascular
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atherosclerotic disease and/or CKD) with T2DM (SOUL),
with and incidence of 12.0% (3.1 events per 100 per-
son-years) and 13.8% (3.7 events per 100 person-years)
for semaglutide and placebo, respectively (HR 0.86, 95%
Cl 0.77-0.96; p=0.006) 44

In STRIDE, semaglutide (1.0 mg subcutaneously weekly for
52 weeks) improved walking capacity (+13%, estimated
time-to-ratio 113; 95% CI 1.06-1.21; ,o=0.0004) in patients
with peripheral artery disease (intermittent claudica-
tion and ankle-brachial index <0.90 or toe-brachial index
<0.70). The absolute median improvement was also
greater with semaglutide by 26.4 m (95% CI11.8-40.9; no
p value reported for exploratory outcomes). This effect
was sustained 5 weeks after discontinuation (estimated
time-to-ratio 1.08; 95% CI 1.00-1.16; ,o=0.038).45 Notably,
there was no specific BMI requirement for study partici-
pation, and the median BMI was 28.7 kg/m? (25.6-32.9).

In FLOW, semaglutide (1.0 mg subcutaneously weekly)
reduced major kidney events (onset of kidney failure,
50% reduction of the estimated glomerular filtration rate
(eGFR), or death from a renal or cardiovascular cause;
HR 0.76, 95% CI| 0.66-0.88; p=0.0003) and slowed eGFR
decline in T2DM with CKD (eGFR 50-75 mL/min/1.73 m?
of body-surface area and urinary albumin-to-creati-
nine ratio (UACR) >300 and <5000 or an eGFR of 25 to
<50 mL/min/1.73 m? and UACR >100 to <5000). In addition,
death from cardiac causes was also lower in patients on
GLPIRAs compared to placebo (HR 0.71,95% Cl 0.66-0.94;
no p value reported) and kidney-specific components
of the primary outcome (HR 0.79, 95% CI 0.66-0.94; no p
value reported); in addition, UACR decreased markedly
with semaglutide (HR 0.68, 95% CI 0.62-0.75) compared
to placebo with a slower decline in eGFR (estimated dif-
ference 116 mL/min/1.73 m2 95% CI 0.86-1.47; p<0.001).4¢
These findings reinforce the systemic anti-inflammmatory
and renal benefits of GLPIRAs, which are mechanistically
relevant to HFpEF.

GLP1RAs in HFpEF

HFpEF and obesity (BMI 230 kg/m?) (STEP-HFpEF)
and T2DM (STEP—HFpEF DM)

Semaglutide (24 mg weekly) improved symptoms
(kccQ Clinical Summary Score (KCCQ-CSS) +7.5, 95% Cl
5.3-9.8; p<0.0001) and exercise capacity (BMWD +17.1 m,
95% CI 9.2-25.0; p<0.0001).“”5r47 In both trials, a hierarchi-
cal composite endpoint incorporating all cause death,
HF events and change in KCCQ-CSS was analysed using
a win ratio/mean global rank framework in which higher
scores indicate better clinical status for patients receiv-
ing GLPIRAs. Interestingly, in both trials, semaglutide led
to a decrease in CRP (estimated ratio 0.64, 95% Cl 0.56—
0.72; p<0.0001) and NT-proBNP levels (estimated ratio 0.82,
95% CI 0.74-0.91; p=0.0002) despite weight loss — an im-
portant mechanistic insight suggesting benefits beyond
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weight reduction, NT-proBNP levels being inversely pro-
portional to BMI in patients with obesity.*® These find-
ings suggest that GLPIRAs improved quality of life and
cardiac biomarkers through mechanisms distinct from
weight reduction aloneg, likely involving direct myocardial
and neuroendocrine effects.

Dual GLP1RAs/GIPRAs in HFpEF

Tirzepatide is a dual agonist of GLP1 and GIP receptors
approved for the treatment of T2DM and weight loss.#95°
GIP is secreted in the jejunum and stimulates insu-
lin secretion, increases glucagon secretion, and helps
manage lipid homeostasis.® It is hypothesized that the
combined use of GIP receptor agonists (GIPRAs) and
GLPIRAs allows for both molecules to act complemen-
tarily and enhances their therapeutic benefits.®

Tirzepatide (15 mg weekly) for HFpEF and obesity
(SUMMIT)

The dual primary endpoints of SUMMIT were revised
a year before trial conclusion following the publica-
tion of STEP-HFpEF to explore the impact on cardi-
ovascular death and cardiovascular events and to
assess changes in health status using the KCCQ-CSS
as well as the risk of death and worsening HF events.
Tirzepatide reduced the composite of cardiovascular
death or worsening HF events requiring hospitalization
or urgent intravenous therapy (HR 0.62, 95% CI 0.41-
0.95; p=0.026), increased KCCQ-CSS (+6.9 points, 95%
C13.3-10.6; p<0.001), and reduced body weight by 11.6%.52
It is the first dual GLPIRA/GIPRA RCT to show HF event
reduction in HFpEF.

GLP1RAs in HFrEF

Liraglutide (1.8 mg subcutaneously daily) on LV
function in HFrEF (LIVE)

In patients with HFrEF (LV ejection fraction (LVEF) <45;
n=241) regardless of T2DM, LVEF measured by echocar-
diography was not improved (difference (A) in ejection
fraction —0.8, 95% CI —2.1 to 0.5; p=0.24) nor were second-
ary outcomes such as peak global longitudinal strain
(A 05, 95% CI -01 to 11, p=0.13), s, (cm/s;A —0.2, 95%
Cl -0.6 to 0.2; p=0.28), LV end-systolic volume (A 2.6 mlL,
95% Cl —-1.2 to 6.4; ,o=0.19) and LV end-diastolic volume
(A 3.4 mL, 95% Cl —2.3 to 9.2; p=0.24). Further, there was
no significant change in NT-proBNP levels (A —140; 95%
Cl =317 to =37; p=O.12). Nevertheless, patients on liraglu-
tide were able to walk 24 m further than patients on pla-
cebo (95% CI 2-47; p=0.04). Although the numbers are
small, more patients on liraglutide (10%, n=12) experienced
a serious cardiac adverse event (non-fatal ventricular
tachycardia, atrial fibrillation necessitating intervention,
worsening ischaemic heart disease, worsening HF or
death) compared to placebo (3% n=3; p=0.04)

drugsincontext.com

Liraglutide (1.8 mg subcutaneously daily) in
advanced HFrEF (FIGHT)

In 300 patients with HFrEF and high-risk features such
as a recent HF hospitalization (<14 days) and on an oral
diuretic (furosemide 240 mg), there was no difference
in the primary endpoint (time to death, rehospitaliza-
tion for HF, and change in NT-proBNP levels) from base-
line to 180 days between liraglutide (mean rank 136)
and placebo (156; p=0.31), where a higher score des-
ignates better health, despite achieving similar medi-
an weight loss (median difference 1.8 kg; 95% Cl —3.9
to 0.3; p=0.09).5%% This primary outcome was analysed
as a hierarchical composite mean global rank score,
such that patients with fewer deaths and HF rehospital-
izations and greater reductions in NT-proBNP received
higher ranks.

In a post hoc analysis, there was a trend toward more
HF readmissions in the GLPIRA group (63 versus 50; HR
1.30, 95% Cl 0.89-1.88; p=O.17), increased total HF hospi-
talization or all-cause death (143 versus 96 events, inci-
dence rate ratio (IRR) 1.41; 95% CI 0.98-2.04; p=0.064) and
investigator-reported arrhythmic events (39 versus 21
events, IRR 1.76; 95% CI 0.92-3.37; p=0.088). While many
endpoints of this post hoc analysis did not yield results of
statistical significance, the pattern appeared to be con-
sistent throughout the analysed outcomes.®®

Another post hoc analysis assessed the effects of lira-
glutide on worsening renal function (WRF), defined as an
increase in serum creatinine 20.3 mg/dL, >25% decrease
in eGFR or an increase in cystatin C 0.3 mg/L. Predictors
of WRF included male sex (odds ratio (OR) 2.04, 95% ClI
1.07-3.87; p=0.003) and elevated higher baseline cysta-
tin C (OR 155, 95% CI 1.01-2.39; p=0.05). In contrast with
FLOW, the effect of liraglutide on renal function was neu-
tral (WRF adjusted OR 1.09, 95% CI 0.68-1.77).%

Liraglutide (LIVE, FIGHT) showed no improvement in
LVEF or NT-proBNP and showed a numerical increase in
arrhythmias and HF admissions. Exenatide showed no
HF benefit in EXSCEL44 Conversely, subgroup analyses
of semaglutide trials (SELECT, FLOW)*5 demonstrated
reductions in HF events independent of ejection frac-
tion. These inconclusive results in HFrEF might reflect
heterogeneity in the different GLPIRA mechanisms of
action, variation in clinical characteristics, acuity of the
HF syndrome (chronic versus acute), disease severity, or
trials” power for detection of clinical outcomes.®® A ded-
icated RCT in stable patients with obesity and HFrEF is
warranted to provide definitive evidence on GLPIRAs in
this high-risk population. A phase II-1ll RCT exploring the
effects of semaglutide on peak oxygen consumption
(peak VO,) in patients with obesity and HFEF is ongoing
(NCT 06423599).
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Limitations of recent studies in HFpEF

BMI does not equate adiposity

Both SUMMIT and STEP-HFpEF used the standard obe-
sity definition of BMI 230 kg/m2 which is an indicator
but does not directly measure adiposity or EAT bur-
den, nor does it consider muscle mass.’® An increased
waist-to-height ratio of 0.5 or higher indicates visceral
adiposity, even with a BMI under 30 kg/mz, and there-
fore could be a better indicator of cardiovascular risk
in both men and women;®%¢" jts inclusion in future trials
could improve patient selection.

Background therapies

Since these trials were initiated before the landmark pub-
lications of the results of SGLT2 inhibitors (SGLT2i) in HF-
PEF,2° there was suboptimal SGLT2i use at baseline (69%
and 34.5% for patients with T2DM in SUMMIT and STEP-
HFPEF-DM, respectively, and only 3% for patients without
diabetes in STEP-HFpEF), limiting our current understand-
ing of potential synergistic effects between GLPIRAs and
SGLT2i* While there seem to be complimentary benefit
of concomitant use of GLPIRAsS and SGLT2i,5? future trials
would need to integrate the current guidelines in their
inclusion criteria.

Symptom improvement and weight loss

While some symptomatic improvement in dyspnoea and
peripheral congestion may reflect both HF modification
and weight loss-related relief of mechanical restriction,
the decrease in NT-proBNP suggests the benefits of these
agents on the mechanism of HFpEF itself.

Duration of follow-up
The short follow-up limits assessment of long-term HF
outcomes and remodelling.

Mechanisms of action of GLP1RAs
beyond weight loss

Obesity contributes to the exacerbation and progression
of HF through a combination of interrelated pathophysio-
logical mechanisms (Table 2) such as metabolic dysfunc-
tion, systemic inflammmation, endothelial and structural
changes (Figure 1) 8364

Renal and natriuretic effects

GLPIRAs promote natriuresis via renal tubular sodium
modulation and reduction in aldosterone excess, which
can be particularly relevant in the treatment of HFpEF,
where increased aldosterone levels, fluid and sodium
retention are central to the disease process, as well as
in comorbidities such as CKD and obesity, which further
contribute to the increase of aldosterone in the body.®®

The excessive production of aldosterone is in part due to
the overactivation of the renin—angiotensin—aldosterone

drugsincontext.com

system (RAAS)® with a counter-regulatory cascade,®’
where angiotensin | (ANG 1) is cleaved by angiotensin-
converting enzyme 2 (ACE2) and neprilysin (NEP), rather
than ACE. This enzymatic cleaving results in the produc-
tion of Angl-9 and Angl-7, which are peptides leading to
natriuresis and vasodilatory effects.®® By enhancing ACE2—
Angl-7 signalling, GLPIRAs improve vasodilation and renal
perfusion. These renoprotective effects of GLPIRAs were
confirmed in FLOW.%

Antifibrotic and myocardial remodelling

Systemic inflammation, endothelial damage, overacti-
vation of the RAAS and myocardial fibrosis are closely
interrelated.®® Elevated levels of pro-inflammatory cy-
tokines due to systemic inflammation facilitate the re-
cruitment of circulating monocytes as they differentiate
into macrophages able to secrete cytokines.”” Addition-
ally, increased synthesis of transforming growth factor-
Bl as a result of an overproduction of aldosterone and
angiotensin |I (ANGII) also contributes to cellular remod-
elling.” These processes disturb collagen homeostasis
and promote fibrosis formation and fibroblast activa-
tion.”%”2 GLPIRAs reduce fibroblast activation, collagen
deposition and myocardial stiffness.

In preclinical models of pressure-overload HF (trans-
verse aortic constriction in mice), semaglutide improved
LV dimensions and systolic function (by echocardiogra-
phy) and decreased biomarkers of filling pressure (MRNA
atrial natriuretic peptide (ANP) and BNP); this was asso-
ciated with attenuated fibrosis deposition (decreased
type 1 and type 3 collagen and collagen volume), sug-
gesting a direct structural effect of GLPIRAs.”®

Similar results were obtained in a mice model fed with
a high-fat diet and ANGII infusions, intended to mimic
the human HF obesity phenotype, glucose metabolism
dysregulation and inflammation. Mice were divided into
three groups: subcutaneous liraglutide, oral dapagliflozin
(SGLT2i) or saline. Both liraglutide and dapagliflozin led
to decreased myocardial fibrosis deposition, assessed
by Masson trichrome staining.”

Finally, in a RAAS overstimulation rat model, ANGII injec-
tions reduced ACE2 activity, which was prevented by
both liraglutide and linagliptin (DPP4 inhibitor), together
with decreased myofibroblast proliferation and mac-
rophages, leading to reduced myocardial fibrosis.”®
These findings needed to be confirmed clinically, as
preclinical models may not fully capture the complex
pathophysiology of human HFpPEF.

Reduction in cardiac adiposity and metabolic
improvement

When in excess, EAT undergoes phenotypic changes
and loses its cardioprotective characteristics. In rodents,
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GLPIRAs reduce the quantity of EAT and improve its qual-
ity by promoting adipocyte browning and its potential
cardioprotective benefits.”

In patients with T2DM and obesity, the GLPIRA exenatide
(10 ug BID. for 26 weeks) significantly decreased EAT
(-8.8+21% versus placebo —12+1.6%; p=0.003) and hepatic
fat content (—23.8i9.5% versus placebo +12.5+9.6%;
p=0.007).” Another study performed in 80 patients with
T2DM and obesity showed that 12 weeks of a GLPIRA
(semaglutide or dulaglutide) reduced EAT volume by 20%,
whilst metformin had no effect’® Similar findings were
observed in a cardiac CT substudy of the Semaglutide
Treatment effect On coronary atherosclerosis Progres-
sion (STOP) trial, where a 9% decrease in EAT volume was
observed (~10.7+24.6 versus +6.4+22.8 cm? for semaglu-
tide and placebo, respectively; p=0.001).7° These results
have been replicated in SUMMIT and STEP-HFpEF.141552

Vascular and endothelial function

AMPK maintains energy homeostasis, helps prevent
oxidative damage and activates endothelial NO syn-
thase 882 NO allows vasodilation and is needed to main-
tain vascular homeostasis and avoid hypertension.°
In obesity and other HFpEF-associated comorbidities,
chronic inflammation disrupts mitochondrial energy
metabolism, reducing ATP production efficiency and im-
pairing AMPK signalling® and compensatory mecha-
nisms and causing endothelial dysfunction.

Oxidative stress occurs when the antioxidant mechanisms
can no longer counterbalance the production of reactive
oxygen species (ROS). This contributes to vascular and
endothelial injury,?” damages lipids, fatty acids, proteins
and DNA % and decreases NO bioavailability for myo-
cytes®8 Excess of ROS can lead to insulin resistance, T2DM
and cardiovascular disease. In an experimental model of
ageing rats mimicking HFpEF, liraglutide led to a decrease
in ROS production (total oxidant status, 14.30+2.6 uM H,0,
versus placebo 17.45%1.75 uM H,0,; p<0.05) with limited
impact on TNF and IL-6 plasma levels.®® These antioxidant
effects may contribute to the improvements in endothe-
lial function and reduction in vascular stiffness observed
clinically with GLPIRAs.

The adhesion molecules ICAMI, VCAMI and P-selectin
are elevated in systemic inflammation and in the obe-
sity phenotype of HFpEF, which enables interaction
between leukocytes and endothelial cells. After bind-
ing to endothelial cells, these leukocytes release ROS
and pro-inflammatory cytokines®® which amplifies the
inflammation and oxidative stress feedback loop.

GLPIRAs improve NO bioavailability, decrease oxidative
stress, and enhance endothelial-dependent vasodilation.

drugsincontext.com

These effects reduce microvascular dysfunction, a cen-
tral driver of HFpEF.

Autonomic and inflammatory modulation

GLPIRAs downregulate sympathetic tone, improve heart
rate variability, and reduce inflammatory cytokines such
as IL-6 and CRP (through inhibition of the NF-xB pathway
and adipokine modulation).?

Therapeutic positioning of GLP1RAs in
HFpEF

GLPIRAs should be considered in patients with HFpEF
and obesity (BMI 230 kg/m2) and/or with significant
metabolic dysfunction, especially when symptoms
and functional limitation persist despite optimized HF
therapy. In clinical practice, we suggest confirming
HFpEF using a combination of typical symptoms and
signs of HF, LVEF 250%, objective evidence of elevated
filing pressures (resting or exercise echocardiogra-
phy, natriuretic peptides), and/or validated diagnos-
tic scores (e.g. HFA-PEFF, H-FPEF). For obesity related
HFPEF, a BMI 230 kg/m? remains a pragmatic thresh-
old; however, patients with BMI 27-29.9 kg/m2 and
clear markers of visceral or ectopic adiposity (elevated
waist-to-height ratio 20.5, increased waist circumfer-
ence, or excess epicardial/pericardial fat on imaging)
and metabolic dysfunction (e.g. pre-diabetes, T2DM,
dyslipidaemia) may also represent appropriate can-
didates after individualized risk—benefit assessment. In
contrast, we would avoid or defer GLPIRA initiation in
patients with an uncertain HFpEF diagnosis, predomi-
nant non-cardiometabolic phenotypes (e.g. infiltrative
cardiomyopathy or valvular disease), advanced ca-
chexia or marked frailty, or those with recent haemod-
ynamic instability.

GLPIRAs can generally be coadministered with SGLT2j,
MRAs and RAAS blockers, provided that careful clinical
monitoring is in place, but direct randomized data on
combination therapy in this population remain limited
and most safety information comes from broader car-
diometabolic trials.®? Monitoring should include volume
status, weight trajectory, HF symptoms and gastrointes-
tinal tolerance.

Key monitoring elements in HFpEF include (1) blood pres-
sure and heart rate (including orthostatic measure-
ments in frail or hypotensive patients); (2) renal function
and electrolytes after initiation and each dose escao-
lation, particularly when combined with diuretics, RAAS
blockade, or MRAs; (3) volume status and the potential
need for diuretic down-titration as weight and conges-
tion improve; and (4) gastrointestinal tolerance and
nutritional status, especially in older patients or those
with borderline frailty.
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HEF-specific safety considerations

HF-specific safety considerations are crucial in view of
the neutral or concerning signals observed with some
GLPIRAs in HFrEF (LIVE, FIGHT)5%% In patients with HFpEF
and obesity, we would avoid or postpone initiation in
patients with (1) recent HF decompensation or hospi-
talization and unstable volume status; (2) uncontrolled
tachyarrhythmias or a history of frequent symptomatic
arrhythmias until rhythm and rate are stabilized; (3) sig-
nificant hypotension, orthostatic intolerance, or marked
volume depletion in the context of high-dose diuret-
ics; and (4) rapid WRF. In these scenarios, optimization
of guideline-directed HF therapy and reassessment of
congestion and rhythm control should precede GLPIRA
initiation. When GLPIRAs are used, gradual titration and
close follow-up of symptoms, rhythm, blood pressure
and renal trajectory are recommended.

Dosing guidance

Most HFpEF trials evaluating GLPIRAs used semaglutide
2.4 mg weekly (subcutaneous) or tirzepatide up to 15 mg
weekly. In clinical practice, semaglutide is typically initiated
at 0.25 mg once weekly and titrated in 4-week increments
(025 - 05 — 10 — 17 — 2.4 mg once weekly) as tolerated,
in line with obesity and HFpEF trial protocols* to minimize
gastrointestinal side-effects and allow gradual adaptation.
A pragmatic approach is to maintain each dose for at least
4 weeks before escalation. If gastrointestinal intolerance

drugsincontext.com

occurs, the dose can be maintained longer at the current
level, reduced to the previously well tolerated dose or tem-
porarily interrupted before re-challenge. Similar gradual
titration principles apply to tirzepatide with stepwise week-
ly dose increases toward the trial based target in patients
who remain symptomatic and have persistent obesity or
metabolic risk.

Conclusion

Due to its heterogeneous nature and various phenotypes
given the different underlying pathophysiological mech-
anisms, diagnosis and treatment of HFpEF are becoming
increasingly complex. GLPIRAs have a beneficial impact
on weight loss in patients regardless of the presence of
diabetes. Moreover, recent evidence showed that their
positive therapeutic effects, such as endothelial and vas-
cular health improvements and reduction of EAT volume,
myocardial fibrosis, and systemic inflammation, extend
well beyond weight loss and diabetes control in patients
with HFpEF and other comorbidities. Our understanding of
the mechanisms behind the cardiac and renal protec-
tive effects of GLPIRAs continues to evolve. Future stud-
ies should prospectively evaluate GLPIRAs in combination
with established HFpEF therapies (SGLT2i and MRAs), ex-
plore their potential in non-obesity phenotypes, and iden-
tify biomarkers predictive of therapeutic response.
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