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Abstract

Obesity is associated with an increased risk of incident heart failure with preserved ejection fraction (HFpEF) and, among
patients with existing heart failure, is associated with worse quality of life, higher symptom burden, and more HF hospitali-
zations. Anti-obesity medication (AOM) semaglutide has been shown to be efficacious at both causing intentional weight
loss and improving HF symptom burden, with some evidence to suggest that HF clinical events may also be reduced. Addi-
tional ongoing trials of AOM in patients with cardiovascular disease, including HFpEF, will further improve insight into the
potential role of managing obesity to improve HF status among patients with HFpEF and obesity.
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Introduction

Obesity is a key risk factor for the development of heart
failure, particularly heart failure with preserved ejection
fraction (HFpEF) [1, 2]. Among patients with HFpEF,
those with comorbid obesity report higher symptom bur-
dens, lower quality of life, and experience higher rates of
HF hospitalization when compared to patients without
obesity [3-5]. The high burden of HF symptoms experi-
enced by patients with comorbid obesity has been further
complicated by limited pharmacologic therapies that have
been available to treat either HFpEF or obesity. However,
recent advances offer new opportunities to improve care
for patients with HFpEF, particularly those with obesity.
Sodium-glucose cotransporter 2 inhibitors dapagliflozin
and empagliflozin have now been shown to improve out-
comes for patients with HFpEF across a range of BMIs
[5-7]. Among patients with obesity, emerging evidence
suggests that the use of emerging anti-obesity medications
(AOMs) to support intentional weight loss may improve
HF status, with clearly demonstrated improvements
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in functional status and symptom burden and possible
improvements in clinical outcomes including cardiovascu-
lar (CV) death and HF decompensations (Fig. 1). Further-
more, additional AOMs are currently under development,
many of which are being explicitly tested among patients
with established CV disease, including HFpEF. Here, we
explore the evidence available supporting the use of AOMs
to improve HF status, review new AOMs under develop-
ment, and discuss areas for future research.

Obesity as a driver of incident heart failure
with preserved ejection fraction and worse
heart failure status

The relationship between elevated BMI and risk of inci-
dent heart failure has been well described: some studies
have suggested that each progressive 1-point increase in
body mass index (BMI) above normal is associated with
a 5-7% increase in incident HF [2]. Obesity appears to be
a particularly significant risk factor for the development of
HFpEF [1]. As a result, up to two-thirds of patients living
with HFpEF are also overweight or have obesity [8]. Among
patients with HFpEF, those who also have obesity experi-
ence higher rates of HF hospitalizations and report more HF
symptoms and lower quality of life [3-5].
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Fig. 1 Heart failure with
preserved ejection fraction and
obesity:current knowledge and
areas for future research. AOM,
anti-obesity medications; BMI,
body mass index; HFpEF, heart
failure with preserved ejection
fraction; MACE, major adverse
clinical events; T2DM, type 2
diabetes

Patients with obesity are at higher risk for
incident HFpEF

Patients with HFpEF and obesity have worse quality of
life, higher symptom burdens, and more HF
hospitalizations

Intentional weight loss in patients with obesity and
HFpEF may improve HF status, including HF
symptom burden, exercise capacity, and clinical HF
events

Patients with HFpEF and obesity both with and
without T2DM lost significant weight and had
improvements in symptom burden, exercise capacity,
and biomarkers of cardiac stress when randomized to
semaglutide in STEP-HFpEF and STEP-HFpEF DM

A secondary analysis of SELECT showed that patients
with HFpEF and obesity randomized to semaglutide
had significant reductions in MACE, with a trend
towards fewer HF events
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Do AOMSs result in fewer HF hospitalization in
dedicated trials of patients with HFpEF?

Is the HF benefit observed related directly to weight
loss, or to other mechanisms?

What should be the target BMI, or targeted amount of
weight loss, for a patient with HFpEF and obesity?

REMAINING QUESTIONS
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Using anti-obesity medication semaglutide
to improve heart failure status: available evidence

Theoretically, one possible way to mitigate the relationship
between obesity and worse HF status would be to minimize
obesity via intentional weight loss. Historically, clinicians
and researchers have been thwarted in the pursuit of inten-
tional weight loss due to the limited effectiveness and sus-
tainability of available options. Even within the setting of a
clinical trial with strong support and feedback, intentional
weight loss among patients with obesity has been shown to
be difficult to achieve and, among patients achieving inten-
tional weight loss, difficult to maintain [9, 10]. In one trial
of 60 patients with HFpEF and obesity, participants were
provided with counseling and meal replacements to sup-
port intentional weight loss efforts: despite this, one-third
of patients did not complete the 15-week program, and only
three-quarters of the patients who did complete the program
experienced weight loss. However, patients who did lose
weight had significant improvements in reported quality of
life as well as exercise capacity, with a degree of weight loss,
correlating strongly with a degree of improvement, suggest-
ing that though intentional weight loss via behavior changes
is often not achieved, successful weight loss does lead to
improvements in HF status [10].

For patients unable to achieve intentional weight loss via
behavioral changes, the use of AOMs has been limited by
both the modest efficacy of most therapies, as well as CV
safety concerns, particularly for patients with existing CV
conditions, including HF [11-15]. However, recent evidence
suggested that GLP1-RA semaglutide may be safe and effec-
tive at inducing intentional weight loss, improving symptom
burden and physical limitations, and possibly improving HF
outcomes [16-19].

The Semaglutide Treatment Effect in People with Obe-
sity and Heart Failure with Preserved Ejection Fraction
(STEP-HFpEF) and STEP-HFpEF DM trials evaluated the
use of semaglutide (2.4 mg once weekly subcutaneously)
vs placebo among patients with HFpEF with and without
type 2 diabetes (T2DM) for 52 weeks [17, 18]. At the end
of each trial, patients randomized to semaglutide had lost
significantly more weight (13.3% with semaglutide vs 2.6%
with placebo in STEP-HFpEF and 9.8% with semaglutide
vs 3.4% with placebo in STEP-HFpEF DM, both p <0.001)
and reported significantly larger improvements in their Kan-
sas City Cardiomyopathy Questionnaire Clinical Summary
Score (KCCQ-CSS), an assessment of symptom burden as
well physical, emotional, and social limitation (16.6 vs 8.7
points in STEP-HFpEF and 13.7 points with semaglutide
vs 6.4 points in STEP-HFpEF DM, both p <0.001) [20].
Patients in both trials taking semaglutide also had signifi-
cantly larger improvements in their 6-min walk test distance.
In patients with obesity without HF, intentional weight loss

is associated with increases in NT-proBNP. Somewhat para-
doxically, patients in the STEP-HFpEF and STEP-HFpEF
DM trials, randomized to semaglutide instead had significant
decreases in NT-proBNP, supporting a reduction in cardiac
stress via semaglutide, though the degree to which this was
moderated by weight loss versus other mechanisms remains
unclear [21, 22]. This observation was further supported by
the observation that patients on loop diuretics at baseline
in the trial had the largest improvements in KCCQ-CSS
[23]. Furthermore, patients randomized to semaglutide were
less likely to have their loop diuretic dose increased over
the course of the trial and were in fact more likely to have
their dose reduced. Loop diuretics are the mainstay therapy
to manage volume status and cardiovascular congestion in
HF, and these findings further support a direct improvement
in HF status related to semaglutide use. Though relatively
few HF hospitalizations occurred in either trial, they were
numerically less likely to occur among patients randomized
to semaglutide (1 vs 12 HF hospitalizations in STEP-HFpEF
and 7 vs 18 in STEP-HFpEF DM among patients randomized
to semaglutide vs placebo). Consistent with prior studies,
though patients with T2DM randomized to semaglutide lost
significantly more weight than those randomized to placebo,
their absolute magnitude of weight loss was less than that
of patients with T2DM (9.8% vs 13.3%) [16-18, 23, 24].
Despite experiencing a lesser degree of weight loss, patients
with T2DM randomized to semaglutide experienced similar
improvements in KCCQ-CSS, 6-min walk test distance, and
NT-proBNP, which may suggest that some of the benefits
associated with semaglutide were independent of weight loss,
or alternatively that patients with T2DM experience a rela-
tively higher burden of symptoms related to HF and obesity.
Importantly, semaglutide was well-tolerated within both tri-
als. Overall, the STEP-HFpEF and STEP-HFpEF DM trials
suggest that semaglutide can be used safely among patients
with HFpEF and obesity to pursue (1) intentional weight loss
and (2) improvements in HF symptoms and functional status,
with possible evidence of direct cardiovascular benefit.
These findings are further supported by a recent second-
ary analysis from the Semaglutide Effects on Cardiovascular
Outcomes in People with Overweight or Obesity (SELECT)
trial. Not primarily designed as a HF trial, SELECT enrolled
patients with any cardiovascular disease, including HF who
also had overweight or obesity (BMI >27 kg/m?), excluding
patients with T2DM [25]. Of the patients enrolled, 12.9%
(n=2268) had HFpEF [26]. Patients with HFpEF enrolled in
SELECT and randomized to semaglutide experienced signif-
icant reductions in a composite of CV death, non-fatal MI,
and non-fatal stroke (HR 0.69, 95% CI 0.51-0.91) and had
a lower risk of experiencing CV or an urgent HF visit (HR
0.75,95% C1 0.52-1.07), though this did not meet statistical
significance [19]. As in the STEP-HFpEF and STEP-HFpEF
DM trials, semaglutide was well-tolerated among patients
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with HFpEF, with numerically more overall and specifically
CV adverse events seen in patients randomized to placebo
than in those randomized to semaglutide. Though these
results are reassuring, there remains a need for dedicated
trials powered to evaluate the impact of AOMs, including
semaglutide, on long-term HF events.

Emerging anti-obesity medications and their
potential application in heart failure
with preserved ejection fraction

Additional AOMs beyond semaglutide are currently being
evaluated for use in HFpEF and/or in patients with CV dis-
ease. These therapies are primarily incretin-based, with the
action via agonism of GLP1-R, glucose-dependent insuli-
notropic polypeptide (GIP), and/or the glucagon receptor
(GCGR). However, some emerging AOMs in early develop-
ment act via non-incretin base pathways. Of these AOMs,
tirzepatide is the only other AOM beyond semaglutide that
is currently available clinically. Like semaglutide, tirzepa-
tide acts as a GLP1R agonist but also acts via GIP agonism,
with a modestly higher observed magnitude of weight loss
when compared with semaglutide among patients with obe-
sity (14.9% with semaglutide vs 20.9% with tirzepatide) [16,
27]. The ongoing Study of Tirzepatide in Participants with
Heart Failure With Preserved Ejection Fraction and Obe-
sity (SUMMIT) trial will test the tirzepatide in patients with
HFpEF and obesity with a primary hierarchical endpoint of
death, HF events, change in 6-min walk test distance, and
change in KCCQ score [28]. Additional work is being done
in the Study of Tirzepatide on the Reduction on Morbidity
and Mortality in Adults with Obesity (SURMOUNT MMO)
trial, which will evaluate a composite endpoint of death,
non-fatal myocardial infarction, non-fatal stroke, coronary
revascularization, and HF hospitalization/urgent visit in
adults with or at high risk for CV disease with overweight
or obesity [29]. Though this trial is not designed or powered
to specifically evaluate HF outcomes among patients with
HFpEF, patients with HFpEF will be included, and second-
ary analyses are expected to further understand the impact of
tirzepatide on intentional weight loss within this population.

Multiple other drugs are currently being developed for
intentional weight loss, many of which have planned or
ongoing trials among patients with CV disease, though no
HFpEF-specific trials have yet been announced. Cagrilint-
ide/semaglutide, a combination drug that combines sema-
glutide with amylin analogue cagrilintide, is being tested
among patients with CV disease and overweight or obesity
(BMI > 25 kg/m?) with a primary outcome of CV death, non-
fatal-myocardial infarction, and non-fatal stroke. This trial is
anticipated to include patients with HFpEF, and HF events
will be a secondary endpoint [30]. Cagrilinitide/semaglutide
has previously been tested among patients with overweight
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or obesity and T2DM, where it was associated with a 15.6%
decrease in body weight [31].

Additional GLP1-RAs under development include orfor-
glipron, pemvidutide, survodutide, and retatrutide. Orfor-
glipron resulted in significant weight loss (14.7%) among
patients with overweight or obesity in a Phase 2 trial. Orfor-
glipron is currently being evaluated against insulin glargine
in a trial of patients with T2DM, increased CV risk, and
overweight or obesity with a composite outcome of CV
death, non-fatal stroke, non-fatal myocardial infarction, or
hospitalization for unstable angina [32, 33]. Pemvidutide,
which additionally agonizes GCGR, has reported, though
unpublished, efficacy in weight loss, and no CV safety
or efficacy data are currently available [34]. Survodutide,
which acts as a GLP1-RA and also via GCGR agonism
has similarly shown efficacy in Phase 2 trials at inducing
intentional weight loss. Survodutide is also being tested in
a Phase 3 trial of patients with overweight or obesity with
weight-related complications, and either CV or kidney dis-
ease is ongoing. This trial will evaluate a composite end-
point of CV death, HF events, non-fatal stroke, and non-fatal
myocardial infarction or ischemia-related coronary revas-
cularization [35]. Triple agonist retatrutide induces weight
loss by agonizing GP1R, GCGR, and GIP with a magnitude
of weight loss that may exceed currently available AOMs
[36]. Retatrutide is currently being tested among patients with
obesity and CV disease, albeit in a trial is designed to explore
changes in body weight rather than CV endpoints [37].

Finally, some limited data are available on emerging non-
GLP1-based AOMs. HUG6, a controlled metabolic accelera-
tor that increases rates of fat and sugar oxidation, has been
associated with a 2.7 kg weight loss over 61 days in patients
with overweight or obesity and metabolic-associated fatty
liver disease. Interestingly, this weight loss was almost
exclusively attributable to loss of adipose tissue, with pres-
ervation of muscle mass [38]. In most cases of intentional
weight loss, both adipose tissue and skeletal muscle are lost:
this has previously been a source of concern among patients
with HF, who may be prone to sarcopenia as their disease
progresses [15, 39, 40]. HUG6 is currently being tested in a
Phase 2 trial of patients with HFpEF, with a primary out-
come of weight loss at 5 months (NCT05284617) [41].

Taken together, these data will help establish the role of
incretin-based therapy in both (1) treating obesity and (2)
preventing HF-related events among patients with HFpEF
and obesity. However, important questions remain. As more
trials, particularly of AOMs that induce weight loss via non-
incretin-based mechanisms, are conducted, it may also be
possible to start to understand the degree to which weight
loss per se drives any observed benefit in HF events. It is
also not known whether it may be possible to withdraw these
drugs without losing any observed weight loss or CV bene-
fit. Prior work has suggested that withdrawal of semaglutide
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resulted in significant weight regain as well as worsening in
markers of cardiometabolic risk [42, 43]. However, it may
be possible that after a longer duration of therapy, or with
initiation of other weight-loss sustaining interventions or
resources, benefits could be sustained with partial or com-
plete withdrawal of an AOM, though no evidence exists at
this time to support this hypothesis.

Importantly, current guidelines from major CV societies
only support intentional weight loss in patients with HF and
a BMI of >35 kg/m? and are limited to only 5-10% of body
weight [44-46]. However, many of the ongoing trials will
include patients with BMIs down to 27 kg/m? and will test
AOMs that have led to>20% weight loss in other popu-
lations. Existing evidence suggests that for patients with
HFpEF, increasing BMI above a normal range (18.5-25
kg/m?) is associated with a linear increase in risk for HF
hospitalization, and dedicated trials of patients with HFpEF
and obesity have shown consistent evidence of improved
functional status and symptom burden down to a BMI of at
least 30 kg/m?, with the greatest benefits seen with a higher
degree of weight loss, which substantially exceeded 10% [5,
47]. If ongoing trials continue to show a similar benefit in
reduction in clinical events, it is likely that future guidelines
will recommend pursuing intentional weight loss at lower
BMIs, as well as higher magnitudes of weight loss in excess
of 5-10%. Additional work is needed to further understand
whether there is an ideal BMI target or percent weight loss
goal that would maximize CV benefit.

Conclusion

Obesity represents a common and substantial cause of
HFpEF. Among patients with established HFpEF, obesity
is associated with lower quality of life, higher symptom
burden, and increased risk for HF hospitalization. Emerg-
ing AOMs may offer an opportunity to reduce the burden
of HF symptoms associated with obesity. Data have shown
that AOM semaglutide is effective at inducing weight loss,
improving symptom burden and exercise capacity, and pos-
sibly at reducing HF hospitalization among patients with
HFpEF and obesity, and research is ongoing to understand
whether these benefits are also observed with tirzepatide.
Furthermore, additional AOMs are currently in development
and may offer additional insight into the role of intentional
weight loss in the management of HFpEF for patients with
comorbid obesity. Future work is needed to fully define the
impact of intentional weight loss on clinical outcomes and
to understand whether it is the mechanism or magnitude of
weight loss that drives any observed changes in outcomes.
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