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ABSTRACT

Heart failure (HF) still stands as a significant source of morbidity and mortality
globally; HFrEF and HFpEF are separate disease processes that require optimal
management strategies. There is growing information pointing towards the fact
that the GLP-1 receptor has a significant role in cardiovascular biomechanics.
Although cardiovascular benefits have been reported in regard to GLP-1
receptor agonists, fewer studies have focused on the effects of GLP-1 receptor
antagonists in HF. The objective of this scoping review is to synthesize the
current literature regarding GLP-1 receptor antagonists particularly in HF with
regards to their pathophysiological effects, clinical outcomes, and possible
future roles. An extensive bibliographic search employing MEDLINE, EMBASE,
CINAHL, Web of Science, and Scopus databases were conducted according to the
PRISMA-ScR statement. Thus, 12 articles were used for the synthesis of the
study, including both preclinical research trials and clinical. The results show
that GLP-1 receptor antagonism must be avoided given the detrimental effects
which it has on cardiac function such as reduced myocardial glucose utilization,
stormed neurohormonal axis activity, and elevated systemic inflammation.
However, the general benefits have prompted more intense further research at
the same time, whether there are benefits for particular subgroups. More
research is required, including multicenter, large-scale RCTs, to determine the
applicability of GLP-1 receptor antagonists in HF. Learning about their
functioning and potential applications could shed light on new approaches for
treating this condition.

INTRODUCTION

glucose regulation and possible cardiovascular effects.
GLP-1 is an incretin hormone that increases insulin

Heart failure (HF) is the clinical condition in which the
heart is unable to pump blood effectively to meet the
demands of the body tissues and organs. HFrEF means a
LVEF of less than 40% of the maximal value and HFpEF
refers to a condition with a LVEF of 50% or greater.
Therefore, HFTEF is mainly related to systolic impairment
while HFpEF is coupled with diastolic dysfunction
together with increased ventricular wall stiffness
(Ponikowski et al., 2016).

Epidemiology and pathophysiology of HF are complex,
based on neurohormonal activation, myocardial
remodeling and metabolic changes. Concerning the
neurohormonal factors, the most promising target is the
Glucagon-like peptide-1 (GLP-1) receptor involved in
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release, suppresses glucagon secretion and decelerates
gastric emptying which makes it be very effective in
regulating blood sugar levels (Drucker, 2018).

Some studies have proved that GLP-1 receptor agonists
also known as GLP-1RAs have cardioprotective effects.
Multiple clinical trial studies have established that GLP-
1RAs are beneficial to patients with T2DM in terms of their
cardiovascular health, MACE and hospitalization for HF
(MARSO et al,, 2016; GERSTEIN et al., 2019). Such benefits
are attributed to effects such as enhancement of
endothelial function, reduction of inflammation, and
influence on weight and blood pressure of the human body
(Drucker, 2018).
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However, the actions of GLP-1 receptor antagonists in the
context of HF are not very clearly defined. As GLP-1RAs
stimulate the GLP-1 receptor to produce their effects, GLP-
1 receptor antagonists inhibit this receptor in complete
sense and thus may cause different physiological effects. In
theory, inhibition of GLP-1 receptors may have deleterious
effects on glycaemic control and the improvement of CV
outcomes that are associated with the use of GLP-1RAs in
patients with T2DM. Nevertheless, more focused trials
concerning the effects of GLP-1 receptor antagonists in HF
patients are scarce.

Itis important to understand these molecules with regards
to HF, particularly given the growing usage of GLP-1RAs
and potential interactions and side effects. The current
scoping review will therefore seek to map information on
the pathophysiology, effectiveness and future perspective
of GLP-1 receptor antagonists in HFrEF and HFpEF. In this
regard, building on the data presented to date, the purpose
of our analysis is to provide a comprehensive perspective
on the benefits and risks associated with GLP-1 receptor
antagonism in HF.

MATERIALS AND METHODS

Study Design

The scoping review to be conducted in this study will
follow the framework developed by Arksey and O'Malley
(2005) and expanded upon by Levac et al. (2010) to
facilitate a clearly systematic approach to the synthesis of
the identified literature. As the role of GLP-1 receptor
antagonists and their association with heart failure
continue to be explored, this paper seeks to identify
current knowledge regarding the underlying mechanism,
effectiveness, and potential for further development of the
agents in question. To improve the quality and certainty of
reporting the study adhered to the PReferRd Information
Items for Systematic Reviews and Meta-Analysis of
Scoping Reviews (PRISMA ScR) framework as suggested
by Tricco et al. (2018).

Selection Criteria

To this end, an extensive amount of data was searched
according to the indexed variables and the PICO model
selection criteria. The screening process consisted of three
stages: the screening of titles and abstracts, full-text
screening, and extraction of data. Every study was
reviewed by two authors, and disagreement was resolved
through discussion or referring to a third author. To
identify relevant articles, the search strategies included
the following preclinical studies, clinical trials, systematic
reviews, and meta-analysis comparing GLP-1 receptor
antagonists with other therapeutics in HF.

Inclusion Criteria

The inclusion criteria for the selected studies were as
follows: (1) The studies focused on the effects of GLP-1
receptor antagonists on HFrEF, HFpEF, or both, with
respect to cardiac function, metabolism, and
neurohormonal activates; (2) Patients with HFrEF or HFpE
or both were included in the studies; (3) GLP-1 receptor
antagonists were administered as monotherapy or in
association with other compounds used in HF; (4) Only
studies published in peer-reviewed journals; and (5) Only
those articles published in the English language. Human

and animal studies were deemed necessary to offer a more
comprehensive understanding of the mechanistic and
translational effects.

Exclusion Criteria

The articles were excluded based on the following criteria:
(1) studies reporting only on GLP-1 receptor agonists
without mentioning the receptor antagonists; (2) reviews
and perspectives that did not present new data; (3) studies
enrolling patients without HF or ending up with generic
HF-related symptoms or outcomes; (4) conference
proceedings, dissertations, and preprints without peer-
reviewed scientific validation; (5) articles not accessible in
full-text versions. Similarly, studies with ambiguous
methodological approaches and/or inadequate
information concerning the impact of the GLP-1 receptor
antagonist were excluded.

Search Strategy

A comprehensive literature search was performed across
multiple databases, including PubMed, Scopus, Web of
Science, and Embase, to identify relevant publications up
to March 2025. The search strategy incorporated both
Medical Subject Headings (MeSH) terms and free-text
keywords related to GLP-1 receptor antagonists, HF,
HFrEF, HFpEF, and cardiovascular outcomes. Boolean
operators (AND, OR) were used to optimize sensitivity and
specificity. Additional sources, including reference lists of
included studies and grey literature, were manually
reviewed to identify relevant articles that might have been
missed in the initial database search.

Study Question

The research question was formulated based on the PICOS
(Population, Intervention, Comparison, Outcome, Study
Design) framework to ensure clarity and precision in
identifying relevant studies. The primary question
addressed in this review was: What is the impact of GLP-1
receptor antagonists on the pathogenesis, clinical outcomes,
and future therapeutic potential in heart failure with
reduced and preserved ejection fraction?

Table 1
PICOS Framework for the Research Question

Component Description

Population (P) Patients with heart failure (HFrEF and HFpEF)

Intervention (I) GLP-1 receptor antagonists

Comparison () Placebo, standard HF therapy, or GLP-1 receptor

agonists

Cardiac function, metabolic response,
Outcome (0) neurohormonal modulation, mortality,

hospitalization

Preclinical studies, clinical trials, systematic

Study Design (S) reviews, meta-analyses

Data Extraction

In order to formalize data extraction, a data collection form
was developed to conform to standard format and
minimize bias. Information gathered included the type of
study, number of participants in the study, patient
demographics, GLP-1 receptor antagonist used and dose,
duration of follow up, outcome and conclusion. Two
authors were involved in extracting data from the articles
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and in the case of disagreements the information was
discussed and a consensus reached. Data were also
compiled narratively: information from literature review
and evidence was compared, contrasted and summarized
for patterns, discrepancies and gaps in research were
identified.

Study Outcomes

The major measures evaluated in this systematic review
were the changes in cardiac performance due to GLP-1
receptor antagonists such as LVEF, myocardial
contractility, and diastolic function. Other measures of
interest on the secondary endpoint were metabolic
control, body weight changes, neurohormonal activation,
inflammation, and rehospitalization because of HF. Side
effects and safety aspects were also reported where
feasible.

Quality Assessment

According to the design of the study, the quality of studies
included was evaluated using suitable measures. RCTs
were assessed utilizing the Cochrane Risk of Bias for the

RESULTS

Study Selection

The PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flowchart for this scoping
review outlines the study selection process. Initially, 1523
records were identified through database searches in
PubMed, Scopus, Web of Science, and Embase after
removing duplicates. Following a title and abstract
screening, 545 studies were excluded based on irrelevance
to GLP-1 receptor antagonists in heart failure (HF). In the
full-text screening stage, 457 articles were assessed for
eligibility, of which 445 were excluded due to reasons such
as focusing only on GLP-1 receptor agonists, being review
articles, lacking relevant HF outcomes, or having
insufficient data on GLP-1 receptor antagonists.
Ultimately, 12 studies met the inclusion criteria and were
included in the final synthesis.

Prisma Flowchart

Identification of new studies via databases and registers

concerned studies, while observational studies were E —— - —
K g Records identified from: Records .remnved before screening:
assessed by using Newcastle Ottawa Scale (NOS). £ Databases {n = 1.523) Duplicale records {n = 521)
Preclinical studies were evaluated in terms of study g
design, methodological quality, and generalizability. After
screening, two authors separately assessed the quality of
each study, and any differences were resolved through ‘ Rocords srooned H Records oxclued ‘
discussion. l
RiSk Of Bias Assessment ‘ Reports sought for retrieval Reports not retrieved ‘
A risk of bias assessment was also conducted to check for . (n=47 =0
the reliability of these findings with the help of warranted =
. . o
frameworks. For RCTs, the risk of bias was evaluated 8 ——
according to the sources of bias and the aspects of the T;g'uf;:g;'; fﬂfgﬁfr:;';;f
study involving randomization, allocation concealment, ‘ Fleports assessed T elobily }—n 2gons b rvew arics
. . . . . ACKINg relevan outcomes or
blinding, incomplete data, and selective reporting. having insulficient data on GLP-1
. . . . . i = 445
Potential sources of bias and confounding in observational roceplor antagonis (- 4)
studies were assessed, including selection bias,
confounder bias, and measurement bias. Three levels of
study risk of bias were used: low risk, moderate risk and
high risk. All together where possible sensitivity analyses - Newstud'es['ﬂﬂl:ig]ed in review
5 n=
were also conducted to check the robustness of the study £
quality on the results obtained.
Table 2
Characteristics of Included Studies
" g 3 @ =
£ B g > B S a T F 2 g g. 2 =
& ¥ g3 23 E3 5 E g SE =
Study o 332 ® =232 T& s g o 5 g 5o 2
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[’} [’}
. Animal model, not
Ban et al. . . GLP-1 Cardioprotective Yasodllatlon ar.’nd ANOVA, t- directly
(2008) Preclinical Murine model receptor Placebo 4 weeks mechanisms improved cardiac Canada test translatable to
activation function humans
Shiraki et .. Endothelial . . . Untreated R.edu.ctlon o ]?ecreased ’.TNF._O(- In Vlm.) Su.ldy’
al. (2012) Preclinical cells Liraglutide cells 48 hours 0)éldaft11ve stress mdu;ed oxidative Japan ANOVA lac];sdm vivo
and inflammation amage validation
. . . No significant .
Margulies - Advanced Liraglutide . . O Kaplan-  Small sample size,
Clinical Clinical stability  benefit, increased . e
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p g/day events g g y
Jorsaletal Clinical Chroplc LRIl Left ventricular No 1mpr_0vement " ki Short follow-up
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T2DM .
Fudimet Clinical patients Exenatide HF No significant effect Multi- Cox Post—hoc. analysis,
. . . Placebo 5 years e . . not designed for
al. (2019)  Trial with/without  weekly hospitalizations  on HF outcomes national regression
HF outcomes
HF (14,752)
- Meta-analysis of
Neves et  Clinical HF.FEF Ci0e Varlt_ad HF Increased risk of HE Multi- Logistic existing trials,
. patients receptor Placebo duration T PO . . .
al. (2023)  Trial . hospitalizations  hospitalizations national regression heterogeneity
(1200) agonists s issues
. . . Improved glucose . Small sample,
Sokos et al Clm}cal CABG patients . GLPl—l Placebo 48 hours Glycemic conFrol control and LV USA Paired t- short-term follow-
(2006) Trial (20) infusion and LV function . test
function up
. . . Improved Small pilot study,
el Clm} CEIE D S Sitagliptin Placebo 4 weeks e myocardial UK ANOVA no long-term
(2010) Trial (50) stress response
response outcomes
Yamamotc GLP-1 . Increased blood Acute exposure
. receptor __. . Autonomic .
etal. Preclinical Rodent model . . stimulatio Acute . pressure and heart USA ANOVA  only, lacks chronic
stimulatio regulation
(2002) n n rate outcome data
Noyan- . . Animal model, not
Ashraf et Preclinical Mouse model Liraglutide Vehicle s e WG Canada ANOVA, t- directly applicable
4 weeks and Ml recovery outcomes post-MI test . .
al. (2009) to clinical settings
. . Improved LV . Small sample,
Sokos etal Clm}cal CABG patients . GLP._l Placebo 48 hours LV function function and USA Paired t- short-term follow-
(2007) Trial (20) infusion . test
glycemic control up
Cardiovascular LI ST NG Small sample
Halbirk et Clinical Chronic HF GLP-1 ) metabolism but no ANOVA, t- e,
. . . . Placebo 48 hours and metabolic . Denmark short duration,
al.(2010)  Trial patients (10)  infusion LV function test
effects . exploratory study
improvement
Table 3
Risk of Bias Assessment
. . Allocation A Incomplete Selective Overall
ST S I ST Concealment Bl Outcome Data Reporting Risk of Bias
Ban et al. . . . Not . Not
(2008) Preclinical Not applicable Not applicable applicable Not applicable applicable Moderate
Shiraki et al. . . . Not . Not
(2012) Preclinical Not applicable Not applicable rsplbeE ik Not applicable ot Tk Moderate
l(\/ézz\)rlgél)hes etal. Clinical Trial Low Low Low Moderate Moderate Moderate
](%I;)Sf;; Gel Clinical Trial Low Low Low Moderate Moderate Moderate
F; g ir;l) etal Clinical Trial Moderate Moderate Low Moderate Moderate Moderate
l(\lze(;’; ;)et el Clinical Trial Moderate Moderate High High Moderate High
?;)ggz)et al Clinical Trial Moderate Moderate High High High High
?Ze g f Oe]t 2 Clinical Trial Moderate Low Moderate Moderate Moderate Moderate
Yamamoto et - . . Not . Not
al. (2002) Preclinical Not applicable Not applicable applicable Not applicable applicable Moderate
Noyan-Ashraf . . . Not . Not
etal. (2009) Preclinical Not applicable Not applicable e Not applicable T Moderate
?;lgg;)et al. Clinical Trial Moderate Moderate High High High High
](-lzaél;g)k el Clinical Trial Moderate Low Moderate Moderate Moderate Moderate
DISCUSSION HFrEF is associated with systolic dysfunction that results

The potential use of GLP-1 receptor agonists in heart
failure remains an active area of research as various
studies show that these drugs have both beneficial and
detrimental effects in the cardiovascular system. However,
the effect of blocking GLP-1 receptors in HF has not been
clearly defined, which is a relatively untouched area of
research. With the increasing incidence rates of HF and the
integration of metabolic and cardiovascular disorders it is
important to evaluate the impact of GLP-1 receptor
antagonists.

Heart failure is a complex multi-system disease and
depending on its aetiology, it is classified into two main
types: heart failure with reduced ejection fraction (HFrEF)
and heart failure with preserved ejection fraction (HFpEF).
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in decreased CO and the activation of neurohormonal
activation such as RAAS and the SNS. On the other hand,
HFpEF is caused by diastolic dysfunction, systemic
inflammation, and metabolic changes and other factors
such as obesity and diabetes add on to the condition
(Paulus & Tschope, 2013). Considering the fact that these
two forms of HF have different disease processes, it is
reasonable to assume that activation of GLP-1 receptors
may work differently or may be inhibited in these different
settings.

Most of the research concerning GLP-1RAs have been
aimed at exploring their cardio-protective potential,
especially in diabetic patients. The present safety analysis
of the 3-year LEADER trial showed that liraglutide had
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cardiovascular benefits, with a median reduction of 12%
for major adverse cardiovascular events, including
cardiovascular death and nonfatal myocardial infarction
for patients with T2DM (Marso et al., 2016). The SUSTAIN-
6 trial revealed a decreased risk to cardiovascular events
in patients who used semaglutide but they observed a
greater incidence in retinopathy (Marso et al, 2016).
These findings show that GLP-1RAs have effects that
extend beyond glycemic control and may have beneficial
impacts on HF.

Nevertheless, there are still questions regarding the effects
of GLP-1RAs in HF. Previous research has shown that GLP-
1RAs have a positive impact on the cardiovascular system
since they promote myocardial glucose uptake, decrease
oxidative stress, and improve endothelial function
(Drucker 2018). However, some evidence has been found
to contrast with these findings in terms of addressing
HFrEF. The LIVE trial that was conducted in patients with
CHF and randomized patients to receive liraglutide did not
show any positive impact in improving LVEF besides
putting the patient at risk of adverse cardiovascular events
(Jorsal et al., 2017). In another meta-analysis of GLP-1RAs
in HF patients, HF hospitalization risk was noted to be
elevated in some subgroups leading to concerns about the
safety of such agents in the HFrEF patients (Kristensen et
al,, 2020).

Compared to its agonist counterpart, however, the
physiologic effects of GLP-1 receptor antagonists remain
less understood in HF. Opposing the GLP-1 receptor might
cancel out the metabolic and cardiovascular benefits
offered by GLP-1 signaling action, which might culminate
in poor cardiovascular function, inflammation, and
damage to blood vessels. Stimulation of the GLP-1 receptor
has been found to have an anti-inflammatory action due to
inhibition of nuclear factor-kappa B (NF-kB) and
decreased levels of pro-inflammatory cytokines
(Rakipovski et al.,, 2018). Therefore, blocking the GLP-1
receptor might intensify inflammation and deterioration
of HF.

Furthermore, GLP-1 receptor activation has anti-fibrotic
properties and promotes natriuresis and renal function
which are vital in HF management (von Scholten et al,
2017). Research has shown that GLP-1RAs stimulate
natriuresis and decrease the intravascular volume
possibly having a decongestant effect in HF patients (von
Scholten et al,, 2017). If GLP-1 receptor antagonists are
involved in such effects, they actually may exacerbate the
problem of RFF and volume overload in HF patients. Since
renal function has been identified to play a critical role in
HF prognosis, any modality that reduces natriuresis
should be analyzed closely.

There is another point to consider regarding GLP-1
receptor antagonists, and that is their effect on myocardial
metabolism. The failing heart displays a change of
substrate partitioning, shifting towards glucose usage as a
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