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CONTEMPORARY REVIEW

Role of Glucagon-Like Peptide-1 Receptor
Agonists in Achieving Weight Loss and
mproving Cardiovascular Outcomes in
People With Overweight and Obesity

, MD, MS

Erin D. Michos @, MD, MHS; Francisco Lopez-Jimenez (2, MD, MSc, MBA; Martha Gulati

ABSTRACT: Obesity remains a major public health problem, affecting aimost half of adults in the United States. Increased risk
of cardiovascular disease (CVD) and CVD mortality are major obesity-related complications, and management guidelines now
recommend weight loss as a key strategy for the primary prevention of CVD in patients with overweight or obesity. The recently
demonstrated efficacy of some pharmacologic therapies for chronic weight management may encourage health care profes-
sionals to recognize obesity as a treatable serious chronic disease and motivate patients to re-engage with weight loss when
previous attempts have been ineffective or unsustainable. This review article summarizes the benefits and challenges associ-
ated with lifestyle changes, bariatric surgery, and historical pharmacologic interventions in the treatment of obesity, and focuses
on the current evidence for the efficacy and safety of the newer glucagon-like peptide-1 receptor agonist medications in the
management of obesity and potential reduction of CVD risk. We conclude that the available evidence demonstrates glucagon-
like peptide-1 receptor agonists should be strongly considered in clinical practice for the treatment of obesity and reduction of
CVD risk in people with type 2 diabetes. If ongoing research proves glucagon-like peptide-1 receptor agonists to be effective
in reducing the risk of CVD onset in patients with obesity, irrespective of type 2 diabetes status, it will herald a new treatment
paradigm in this setting, and now is the time for health care professionals to better recognize the benefits of these agents.
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with =42% of the US adult population having
obesity (body mass index [BMI] 230kg/m?), and
a further 31% considered to have overweight (BMI 25—
29.9kg/m?).1? Recent estimates for 2030 predict that,
if left unaddressed, the prevalence of adult obesity in
the United States will reach 48.9%, and nearly 1 in 4
US adults will have class 2 obesity (BMI >35kg/m?).3
Obesity is associated with a multitude of comorbid-
ities, including type 2 diabetes (T2D),* cardiovascular
disease (CVD),*® dyslipidemia, hypertension, several
forms of cancer,* obstructive sleep apnea,® and many
more.® Increased risk of CVD and CVD mortality are
major obesity-related complications.>” Globally, 41%
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of BMI-related deaths are attributed to CVD in people
with obesity.82 Weight loss has been associated with
moderate improvements in cardiometabolic measures,
such as blood pressure, glucose control, high-density
lipoprotein cholesterol, and triglycerides, in adults with
overweight or obesity.®'® Evidence for the benefits of
clinically meaningful weight loss (defined as >5% of ini-
tial body weight') on CVD has been well documented.®
For instance, in patients with heart failure with pre-
served ejection fraction and atrial fibrillation who also
had obesity, weight loss has been shown to improve
clinical outcomes in terms of quality of life and exer-
cise capacity,’> and a reduction in the burden of atrial
fibrillation.'>'* Data demonstrating the cardiometabolic
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Nonstandard Abbreviations and Acronyms

FDA Food and Drug Administration

GLP-1R GLP-1 receptor

GLP-1 RA glucagon-like peptide-1 receptor
agonist

HCP health care professional

MACE major adverse cardiovascular event

T2D type 2 diabetes

benefits of weight loss have led to recommendations
that weight loss should be a key strategy for the pri-
mary prevention of CVD in patients with overweight
or obesity by The Obesity Society in 2014 and the
2019 American College of Cardiology/American Heart
Association guideline."'®

An additional burden for people with obesity is the
stigma they often receive from health care profession-
als (HCPs), who may consider obesity to be a lifestyle
problem as opposed to a serious chronic disease.'®
This can contribute to undertreatment. The recently
demonstrated efficacy of some pharmacologic thera-
pies for chronic weight management may encourage
recognition of obesity as a treatable serious chronic
disease and remotivate HCPs to attain weight loss in
their patients with obesity.'® Based on our clinical expe-
rience, we believe that the availability of pharmacologic
therapy may motivate patients to re-engage with losing
weight when previous weight-loss methods have been
ineffective or unsustainable.

In this review article, we summarize the benefits
and challenges associated with lifestyle, bariatric sur-
gery, and historical pharmacologic interventions in the
treatment of obesity, before focusing on the available
evidence for the newer glucagon-like peptide-1 receptor
agonist (GLP-1 RA) medications in the management of
obesity and potential implications for reducing CVD risk.

LIFESTYLE INTERVENTIONS,
BARIATRIC SURGERY, AND
HISTORICAL PHARMACOLOGIC
TREATMENTS FOR OBESITY

Clinical practice guidelines recommend lifestyle modifi-
cations, including following a healthy diet and optimizing
physical activity, for people with overweight or obesity to
achieve weight loss and reduce the risk of future CVD
events.”® This approach is supported by data from a sec-
ondary analysis of the Look AHEAD (Action for Health in
Diabetes) study, which included adults with overweight
or obesity and T2D." Adults in the study were enrolled
in an intensive weight loss intervention program aiming
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to achieve sustained weight loss and increased physical
activity."” Achievement of a 10% weight loss or a sub-
stantial increase in fithess (assessed in terms of meta-
bolic equivalents) in the first year was associated with
an ~20% reduction in CVD risk.!” However, maintaining
weight reduction is one of the most challenging aspects
of obesity care. This is because weight is highly regulated
by hormonal, metabolic, and neural factors, and various
hormonal adaptations take place in response to weight
loss that drive weight regain, with these continuing for at
least 1year after the initial weight reduction.’® Weight loss
results in compensatory mechanisms relating to reduced
resting energy expenditure and increased food preoc-
cupation, whereas neural factors increase appetite.’®
Unsurprisingly, therefore, data from 14 studies assessing
reduced-calorie diets demonstrated that although initial
weight loss was achieved (-4.5kg to —30kg), most indi-
viduals regained a large proportion of their initial weight
loss within a few years.?® These findings suggest the
need for additional interventions to prevent regaining
weight, including surgery or pharmaceutical treatments,
to manage the serious chronic disease of obesity.
Bariatric surgery is a suitable option to reduce
weight, mortality, and incidence of CVD in people
with severe obesity.?! Surgical intervention provides
substantial weight loss and may attenuate obesity-
associated comorbidities.?> Recent trials reported
reductions in body weight at 5years following a Roux-
en-Y gastric bypass (=25%),%° sleeve gastrectomy
(+16%),* and laparoscopic-adjustable gastric banding
(=13%).2 A recent systematic review and meta-analysis
concluded that bariatric surgery was associated with
reductions in all-cause and cardiovascular mortality,
and lowered the incidence of several cardiovascular
outcomes in patients with obesity.?! However, histor-
ically only patients with class 3 obesity (BMI >40kg/
m?) or with class 2 obesity (BMI >35 to <40kg/m?) and
an associated comorbidity would qualify for bariatric
surgery.?® Additionally, like most surgical procedures,
bariatric interventions are associated with potential
complications. Postoperative complications vary de-
pending on the type of procedure and risk factors
of individual patients, and include fistulae, strictures,
obstruction, hemorrhage, and gastroesophageal re-
flux.?827 However, improved surgical techniques (eg,
laparoscopic procedures) have reduced the incidence
of serious complications, resulting in current perioper-
ative mortality rates of <0.2%.2"2%28 Qverall, Roux-en-Y
gastric bypass is the most effective bariatric procedure
for weight management, although this surgical method
is associated with a higher rate of reoperation and as-
sociated complications compared with sleeve gastrec-
tomy and laparoscopic-adjustable gastric banding.?%2*
Before the introduction of incretin-based therapies
in recent years, only a few pharmaceutical treatments
for the management of overweight and obesity were



Michos et al

available. Some of these treatments were associated
with reductions in cardiovascular risk factors,?® but they
were not tested for the ability to reduce actual cardiovas-
cular events in large-scale outcome trials. Historically,
antiobesity medications included anorectics such as ri-
monabant, sibutramine, and phentermine-fenfluramine.
Despite their effectiveness for short-term weight man-
agement, these drugs were withdrawn from the market
for various reasons, such as serious adverse psychiat-
ric effects,®C increased risk of myocardial infarction and
stroke,®! and valvular heart disease.®? Lorcaserin, a se-
lective 5-hydroxytryptamine 2C receptor agonist, was
shown to achieve >5% weight loss after 1year in 38.7%
of participants in the CAMELLIA-TIMI 61 (Cardiovascular
and Metabolic Effects of Lorcaserin in Overweight and
Obese Patients—Thrombolysis in Myocardial Infarction
61) trial®®; however, it was withdrawn from the mar-
ket due to concerns over an increased risk of cancer
among patients taking the drug.3

Orlistat, a lipase inhibitor that reduces absorption of
dietary fats, was approved for the treatment of obesity
by the Food and Drug Administration (FDA) in 1999.
A systematic review of placebo-controlled studies
showed orlistat to be consistent in producing weight
loss, but only to a modest extent (=2.8kg overall ver-
sus placebo over 1 year).%® Furthermore, lipase inhib-
itors can produce unfavorable gastrointestinal side
effects,®® limiting their usefulness in clinical practice.

Current antiobesity medications approved by the
FDA for chronic weight management include naltrexone-
bupropion, a combination of opioid antagonist and ami-
noketone antidepressant,® and phentermine-topiramate,
which suppresses appetite, reduces food cravings, and
enhances weight loss in patients with obesity.®8 Although
the effect of phentermine-topiramate on CV outcomes
has not been fully established, in the SEQUEL exten-
sion trial (A Phase 3, Double-Blind, Placebo-Controlled,
Multicenter Extension Study (From Study OB-303
[NCT0O0553787]) to Determine the Safety and Efficacy
Of VI-0521 for the Long-Term Treatment Of Obesity in
Adults With Obesity-Related Co-Morbid Conditions),
2-year treatment with phentermine-topiramate (15 mg/92
mg) resulted in a mean weight loss of 10.5% and im-
proved CV risk factors in patients with overweight and
obesity, and select cardiometabolic diseases such as hy-
pertension, diabetes or associated disorders.®® However,
phentermine has been associated with elevated heart
rate and blood pressure,®84°4" and further investigation
is warranted to assess its long-term efficacy and safety in
patients at elevated cardiovascular risk.

Crucially, among the historical and current antiobe-
sity medications, there is limited evidence on long-term
safety, efficacy, and cardiovascular outcomes, with
only a few long-term randomized controlled trials con-
ducted and none demonstrating reduction in cardio-
vascular events or mortality,30.31.:33.40-44
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Emerging Role for GLP-1 Receptor
Agonists in Obesity

GLP-1 is an incretin-peptide hormone secreted from the
small intestine following food ingestion. It signals via the
GLP-1R (GLP-1 receptor), which is present in various or-
gans, including the brain, pancreas, and gastrointestinal
tract.*>46 GLP-1 RAs are a class of drugs that mimic the
naturally occurring GLP-1 hormone and act glucose-
dependently on GLP-1Rs in the pancreas to stimulate
insulin secretion and inhibit glucagon release.*” Due to
this mechanism, they are widely used for the treatment
of T2D to help regulate glucose levels.*® In addition to
glucose regulation, GLP-1 RAs act on GLP-1Rs found
in the gastrointestinal tract, reducing the rate of gastric
emptying, and in the brain.*® Obesity-related benefits
resulting from GLP-1 RA actions in the brain include re-
duction in body weight, appetite, food cravings, and en-
ergy intake, along with increased satiety and improved
eating control.*® Emerging evidence also suggests po-
tential CVD risk reduction (based on improvement in key
cardiovascular risk factors; see Table 1) with GLP-1 RAs
in people with overweight or obesity.*°

TRIAL DATA SUPPORTING A
REDUCTION IN CVD RISK WITH THE
USE OF GLP-1 RAS IN PEOPLE WITH
T2D

Because T2D is associated with an increased risk of
CVD, regulators recommended in 2008 that clinical trial
programs for all new T2D therapies should demonstrate
that the therapy will not result in an unacceptable in-
crease in cardiovascular risk.>' Following this guidance,
numerous trials were conducted in people with T2D
to evaluate the effect of GLP-1 RAs on cardiovascular
outcomes (Table 2).5%-%° These phase 3 clinical trials all
included a large population, ranging from 3183 partici-
pants Peptide Innovation for Early Diabetes Treatment
(PIONEER)-6°° to 14752 participants Exenatide Study
of Cardiovascular Event Lowering Trial (EXSCEL).%®
The median follow-up times ranged from 15.9 months
(PIONEER-6)%® to 5.4years Researching Cardiovascular
Events With a Weekly Incretin in Diabetes (REWIND)®®
(Table 2). In these trials, the GLP-1 RAs under investiga-
tion were all shown to be noninferior to placebo for the
primary composite cardiovascular end point, time to first
major adverse cardiovascular event (MACE; which in-
cluded cardiovascular death, along with other cardiovas-
cular end points such as myocardial infarction, stroke,
and hospitalization for unstable angina), confirming car-
diovascular safety. Furthermore, of the long-acting GLP-1
RAs, Liraglutide Effect and Action in Diabetes: Evaluation
of Cardiovascular Outcome Results (LEADER), sema-
glutide (SUSTAIN-6), albiglutide (Harmony Outcomes),
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dulaglutide (REWIND), and Effect of Efpeglenatide on
Cardiovascular Outcomes (AMPLITUDE-Q)®° were all
shown to be superior to placebo in reduction of the pri-
mary MACE end point (Table 2), suggesting significant
prevention of CVD. These studies were included in a
recent meta-analysis, which found that GLP-1 RAs re-
duced the risk of MACEs by 14%, with a hazard ratio (HR)
of 0.86 (95% Cl, 0.80-0.93; P<0.0001), all-cause mortal-
ity by 12% (HR, 0.88 [95% CI, 0.82-0.94]; P=0.0001),
and hospital admission for heart failure by 11% (HR, 0.89
[95% ClI, 0.82-0.98]; P=0.013).5' No significant hetero-
geneity was found between the effect of a GLP-1 RA in
the prevention of MACEs in patients at risk (without CVD)
and those with CVD, or between trials when ranked low,
intermediate, or high risk based on MACE rates in the
placebo group.®' Overall, these studies demonstrate that
GLP-1 RAs have a significant favorable effect on cardio-
vascular outcomes in patients with T2D. Once-daily sub-
cutaneous liraglutide and once-weekly subcutaneous
semaglutide and dulaglutide have been approved by the
FDA for risk reduction of MACEs in adults with T2D and
established CVD.8>-64

In addition to the primary outcome, it was noted in
the trials described in Table 2 that there were significant
reductions from baseline for several cardiovascular risk
factors, including body weight, glycated hemoglobin,
and systolic blood pressure, in the GLP-1 RA treat-
ment groups compared with placebo. The PIONEER-6
trial demonstrated a difference of —-3.4kg weight loss
between oral semaglutide 14mg and placebo. Greater
weight loss was achieved with higher doses of sema-
glutide (1.0mg subcutaneous formulation and 14mg oral
formulation)®*%® compared with the lower dose (0.5mg
subcutaneous).>* Similarly, in the SUSTAIN-6 trial, there
were mean changes of —4.9kg in the group receiving
1.0mg subcutaneous semaglutide and —-3.6kg in those
receiving 0.5mg, versus placebo.’* There are several
factors that may contribute to the cardioprotective effects
of GLP-1 RAs. Although the exact mechanism of cardio-
vascular risk reduction from GLP-1 RAs is unknown, sim-
ilar cardiovascular benefits have not been demonstrated
when using other effective glucose-lowering therapies,
such as insulin, for the treatment of T2D.5%% The car-
diovascular benefits of GLP-1 RAs seem to be indepen-
dent of their glycated hemoglobin-lowering effects. This
indicates that the improved cardiovascular outcomes fol-
lowing GLP-1 RA treatment may occur through a unique
glucose-independent mechanism, and thus could be
beneficial to populations beyond patients with T2D.

TRIAL DATA SUPPORTING THE USE
OF GLP-1 RAS IN OBESITY

GLP-1 RAs have also been shown to be effective for
weight management and maintenance of weight loss

J Am Heart Assoc. 2023;12:€029282. DOI: 10.1161/JAHA.122.029282
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in the treatment of people with overweight or obesity
(Table 1). Because absolute weight losses are greater
for individuals without diabetes, trials included individ-
uals with obesity, both with and without T2D. In the
Phase 3a Satiety and Clinical Adiposity — Liraglutide
Evidence in individuals with and without diabetes
(SCALE) program, treatment with once-daily subcu-
taneous liraglutide 3.0mg was associated with sig-
nificantly greater and sustained weight loss compared
with placebo in individuals with overweight and obesity
with and without diabetes. Additionally, improvements
in various cardiometabolic risk factors were also seen
(Table 1).5-8° Similarly, in a post hoc analysis of the
SCALE trials, it was determined that liraglutide 3.0mg
was not associated with excess cardiovascular risk.”

In the Phase 3 Semaglutide Treatment Effect in
People with Obesity (STEP) program, in people with
overweight or obesity with and without diabetes,
once-weekly subcutaneous semaglutide 2.4mg was
associated with a sustained, clinically relevant reduc-
tion in body weight and a greater improvement in car-
diometabolic risk factors, versus placebo (Table 1).”-"
STEP 1 was a randomized, placebo-controlled trial
designed to compare the effect of once-weekly sub-
cutaneous semaglutide 2.4mg versus placebo, as
an adjunct to lifestyle intervention (reduced-calorie
diet and increased physical activity), on body weight
in adults with overweight or obesity without T2D."
In STEP 1, the change in body weight from baseline
(105.4+22.1 kg) to week 68 was —15.3kg in the sema-
glutide group compared with —2.6kg in the placebo
group (baseline weight of 105.2+21.5kg); estimated
treatment difference of —12.7kg (95% ClI, —13.7 to
-11.7).”" The reduction in BMI from baseline (average
BMI 37.8+6.7 kg/m?) to week 68 was —5.54 kg/m? with
semaglutide 2.4mg versus —0.92kg/m? with placebo
(oaseline BMI of 38.0+6.5kg/m?; estimated treatment
difference —4.61kg/m? [95% Cl, —-4.96 to -4.27]).”" In
comparison, a previous meta-analysis of randomized
controlled trials investigating the effectiveness of bar-
iatric surgery found that the overall estimated change
in BMI after 1year following surgery was —13.53kg/
m? (95% ClI, -15.51 to —11.55).%? The results of a re-
cent meta-analysis support that treatment with GLP-1
RAs is associated with cardiovascular risk reduction in
adults with obesity but without diabetes.” However,
a dedicated Semaglutide Effects on Cardiovascular
Outcomes in People With Overweight or Obesity
(SELECT; NCT03574597) assessing use of weekly sub-
cutaneous semaglutide 2.4 mg in people with obesity
and overweight at high cardiovascular risk but without
T2D is still ongoing.

This demonstrates that GLP-1 RAs, in particular lira-
glutide and semaglutide, can be used as part of a com-
prehensive, holistic approach to substantially improve
weight loss outcomes in populations with overweight
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and obesity. Both liraglutide (3.0mg once daily) and
semaglutide (2.4 mg once weekly) have been approved
by the FDA for chronic weight management in patients
with obesity or overweight in the setting of having 1
weight-related comorbidity (ie, T2D, hypertension, or
dyslipidemia).”®”" Additionally, tirzepatide, a GLP-1 and
glucose-dependent insulinotropic peptide dual agonist,
has been evaluated for the treatment of obesity.”® In the
A Study of Tirzepatide (LY3298176) in Participants With
Obesity or Overweight (SURMOUNT-1) trial, weekly
subcutaneous tirzepatide conferred dose-dependent
reductions in weight compared with placebo, with the
highest tirzepatide dose (15mg) demonstrating a re-
duction of 23.6kg, versus 2.4kg with placebo (baseline
weight 105.6+22.92kg and 104.8+21.37kg, respec-
tively) at 72weeks.”® Tirzepatide is approved for the
treatment of T2D, but has not yet received FDA ap-
proval for chronic weight management at the time of
this review. However, tirzepatide has received fast-track
designation by the FDA for use in those with obesity or
overweight with weight-related comorbidities.

Limitations of the aforementioned trials were that
they enrolled participants who were predominantly of
female sex and White race, with less data from other
racial and ethnic groups, and the trials were of rela-
tively short duration (<72 weeks). More data on the effi-
cacy and safety of GLP-1 RAs in other populations with
overweight and obesity and trials of longer duration are
needed.

SIDE EFFECTS AND SAFETY OF
GLP-1 RA THERAPY

Safety analyses performed in the phase 3 trials of
GLP-1 RAs demonstrate that gastrointestinal side

GLP-1 RAs in Weight Loss and Cardiovascular Health

effects represent the most frequently reported side
effects.”0#78 In the Phase 3 STEP program, 81.3% to
95.8% of participants with overweight or obesity with
and without T2D experienced >1 adverse event fol-
lowing once-weekly subcutaneous use of semaglutide
2.4mg.”"~* Gastrointestinal adverse events were the
most common and included nausea, diarrhea, vomit-
ing, and constipation, most of which were transient and
of mild-to-moderate severity.”"=" The majority (78.9%—
81.8%, versus 72.0% for placebo) of participants treated
with tirzepatide in the SURMOUNT-1 trial reported >1
adverse event, with the most common being mild-to-
moderate gastrointestinal events.”® Gastrointestinal
side effects, such as nausea, are commonly reported
upon initiation of GLP-1 RA treatment; however, these
often diminish within the first month of treatment and
can be mitigated through a gradual dose-escalation
period and temporary dietary adjustments.” The com-
monly reported side effects associated with GLP-1 RA
use, along with clinical advice to manage and amelio-
rate these, are documented in Table 3.

Preclinical studies found evidence of GLP-1 RAs
causing dose-dependent and treatment duration-
dependent thyroid C-cell tumors,®° which are rare in
humans. The potential risk of developing these tumors
was included as a warning in the FDA approvals for
all long-acting GLP-1 RAs.62-6476.778182 However, since
these approvals, clinical trials have found no evidence
of an increased risk of any cancer with GLP-1 RA ther-
apy.56:606770-74 Adqditionally, there is a lack of evidence
suggesting any psychiatric, metabolic, or cardiovascu-
lar complications associated with GLP-1 RA therapy.
In the aforementioned large meta-analysis of 8 trials
including >60000 people with T2D, the incidence
of severe hypoglycemia, retinopathy, pancreatitis,

Table 3. General Guidance to Alleviate and Manage Side Effects Associated With GLP-1 RA Therapy*

Potential common side effects

Clinical guidance to alleviate and manage side effects™

Gastroesophageal reflux

1. Avoid prescribing GLP-1 RAs to patients with severe gastrointestinal disease (eg, gastroparesis)
2. Manage underlying gastrointestinal disorders in patients before starting GLP-1 RA therapy

* Increase dietary fiber/water for patients with constipation

Nausea For gastrointestinal side effects:
Diarrhea
Vomiting e Control diarrhea with medication
Constipation " ”
- 3. Initiate GLP-1 RA regimen at a low dose
Dyspepsia 4. Titrate GLP-1 RA dose upward, gradually and slowly
Decreased appetite 5. Advise the patient to:

* Reduce the size of their meals
® Avoid eating when not hungry
e Limit intake of alcohol and carbonated drinks

Gallbladder disorders 1. Advise patients to avoid high-fat foods

Increased heart rate or cardiac arrhythmias 1. Itis unusual for heart rate to become a clinical concern, but it is wise to ask patients about any new

or bothersome palpitations*

e |f symptomatic, an extended cardiac monitor can be used to determine burden and frequency of
tachycardia or arrhythmia®

* B-blockers could be considered for symptomatic cases*

GLP-1 RA indicates glucagon-like peptide-1 receptor agonist.

*This commentary and advice are the opinions of the authors. Practical guidance is provided only on an advisory basis.
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and pancreatic cancer did not differ significantly be-
tween the GLP-1 RA and placebo treatment groups.®
Overall, despite the mild-to-moderate gastrointestinal
side effects associated with therapy initiation and dose
escalation, GLP-1 RAs have a well characterized and
tolerable safety profile.

Although the cardiovascular outcome trials in peo-
ple with T2D have reassuring safety data up to >5years
(Table 2), the length of trial follow-up in people with
overweight or obesity was of shorter duration, up to
72 weeks (Table 1). The ongoing SELECT cardiovascu-
lar outcome trial (NCT03574597) will provide additional
insights into longer-term safety data in this popula-
tion, as well as data from continued postmarketing
surveillance.

Generally, after initiation, GLP-1 RA therapy is in-
tended to be long term. Data from the STEP 1 trial
showed that 1year after stopping their GLP-1 RA ther-
apy, participants regained approximately two-thirds of
their prior weight 10ss.8® It should be noted that weight
regain has been commonly reported with cessation of
other pharmacotherapies such as orlistat and locase-
rin, 8485 as well as with lifestyle interventions.®6:87

FUTURE OF GLP-1 RA THERAPY IN
THE MANAGEMENT OF OBESITY AND
CVD, AND CURRENT BARRIERS TO
TREATMENT

Until recently, GLP-1 RAs were only available via in-
jectable administration. Lixisenatide and liraglutide are
available as once-daily subcutaneous injections,%288
whereas exenatide extended release,®? albiglutide,®*
and dulaglutide® are available as once-weekly sub-
cutaneous injections. Additionally, exenatide imme-
diate release is available as a twice-daily injection.®®
Semaglutide is available as both once-weekly subcu-
taneous injection and once-daily oral administration
for the treatment of T2D.828! The introduction of orally
administered GLP-1 RAs such as semaglutide could
be especially beneficial for patients with T2D who have
CVDrisk factors (including overweight and obesity) and
comorbidities for which they are using polypharmacy.
Although the oral semaglutide formulation has not yet
been demonstrated to reduce the risk of cardiovas-
cular events, trial results showed a favorable trend in
cardiovascular risk reduction and effectively improved
some cardiovascular risk factors.%® A dedicated car-
diovascular outcome trial investigating oral semaglu-
tide in T2D, A Heart Disease Study of Semaglutide in
Patients With Type 2 Diabetes (SOUL) (NCT03914326),
is, however, ongoing.®® At this time, only subcutane-
ous semaglutide 2.4mg and subcutaneous liraglutide
3.0mg have an FDA indication specifically for chronic
weight management.
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Future Directions of GLP-1 RAs

As mentioned above, the ongoing SELECT trial is in-
vestigating the effects of once-weekly semaglutide
2.4mg on risk of heart disease and stroke in peo-
ple with overweight or obesity and established CVD
but without T2D, and is expected to be completed in
2023.%" Although more research is needed to deter-
mine the extent of weight loss and cardiovascular ben-
efits of GLP-1 RAs in populations without T2D, these
drugs present a promising therapy option for patients
with overweight or obesity, particularly among those at
high risk for CVD.

In addition to the weight management benefits in
people with overweight or obesity described above,
GLP-1 RAs may have benefits in people with nonalco-
holic fatty liver disease and nonalcoholic steatohepati-
tis, which are diseases of the liver strongly associated
with obesity. A meta-analysis found that treatment of
nonalcoholic fatty liver disease or nonalcoholic ste-
atohepatitis with GLP-1 RAs resulted in significant re-
ductions in the percentage of liver fat content (mean
difference, —3.92% [95% Cl, -6.27% to —1.56%)]).%
This evidence suggests that GLP-1 RAs have the po-
tential to treat a wider range of obesity-related condi-
tions in the future. Studies have also shown that GLP-1
RAs may be beneficial for the treatment of other insulin-
resistant states, such as polycystic ovary syndrome,®?
or for patients with a history of gestational diabetes.

Current Barriers to Treatment

As alluded to earlier, some HCPs perceive obesity to be
a lifestyle choice rather than a treatable serious chronic
disease. This contributes to an insufficient rate of for-
mal diagnosis and undertreatment by HCPs, major bar-
riers in the successful treatment of obesity and CVD.
In a survey of people with obesity in the US, 71% had
discussed their weight with a HCP in the past 5years,
and 55% were diagnosed with obesity, of whom only
24% had a scheduled weight-related follow-up appoint-
ment.?> Furthermore, in US patients who had recent
myocardial infarction, just 9% of patients with obesity
had weight management described as part of their
goals or plans at discharge,®® and in people with CVD
and obesity, only 62% reported they had been informed
that they had excess adiposity by a physician. Further
analysis showed that physician-diagnosed overweight
or obesity was a significant predictor of weight loss
(odds ratio, 2.70 [95% Cl, 1.40-5.19]; P=0.001),%" dem-
onstrating the importance of clinician involvement in
treating obesity in individuals with CVD.

Exacerbating the problems of underdiagnosis and
undertreatment of obesity is the fact that, despite recent
FDA-approved medications (eg, semaglutide for weight
management in adults with BMI >27 kg/m? with at least
1 weight-related comorbidity and patients with BMI
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BP indicates blood pressure; BMI, body mass index; CV, cardiovascular; CVD, cardiovascular disease; FDA, Food and Drug
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adverse cardiovascular event; s.c., subcutaneous; and T2D, type 2 diabetes.

>30kg/m?), Medicare and most health insurers in the
US will not cover antiobesity medications, meaning that
patients are required to pay for these.?® For many, these
treatment costs are unaffordable and create an access
barrier. Exclusion of antiobesity medications from in-
surance policies is likely a false economy, because the
costs of treating the comorbidities associated with obe-
sity may exceed the cost of the medications.%®

GLP-1 RAs are generally covered by insurance pol-
icies when obesity is associated with T2D, but the evi-
dence suggests that prescription rates and use of GLP-1
RAs in US patients with T2D nevertheless remain low,
particularly among those at high risk of CVD.%-1% |n ad-
dition, there are disparities in access to GLP-1 RAs as-
sociated with racial and socioeconomic factors; patients
with T2D who were of Asian, Black, or Hispanic race and
ethnicity, or from lower income households, were found
to have lower uptake of GLP-1 RAs.'®® These health in-
equities prevent patients at high risk of T2D-related car-
diovascular morbidity from receiving adequate care.'®°
Furthermore, American Diabetes Association guidelines
for CVD and risk management recommend GLP-1 RA
use for patients with T2D at risk of CVD,'®" and American
Heart Association/American College of Cardiology
guidelines recommend GLP-1 RA therapy in addition to
metformin in patients with established atherosclerotic

J Am Heart Assoc. 2023;12:€029282. DOI: 10.1161/JAHA.122.029282

CVD (including ischemic stroke) and T2D in the pre-
vention of further cardiovascular events.'%> Despite this,
cardiologists account for a low proportion of GLP-1 RA
prescriptions, being responsible for just 0.4% of GLP-1
RA prescriptions in the US in 2020.'° Because there are
far more cardiologists than endocrinologists or obesity
medicine specialists in the US, patients with CVD risk
factors are more likely to engage with cardiologists than
obesity medicine specialists or endocrinologists.'9%104
This is supported by findings from a study in US pa-
tients with T2D that found that the ratio of cardiology-
to-endocrinology outpatient encounters was 2:1 for
all patients with T2D, and 4:1 for those with T2D and
CVD.'% Because obesity is known to increase cardio-
vascular risk in people with and without T2D, cardiolo-
gists should take an active role in obesity management
to support weight-loss goals and manage the risk of car-
diovascular events in these patient populations.

CONCLUSIONS

The evidence discussed in this article demonstrates
that GLP-1 RAs should be strongly considered as an
option for use in clinical practice for the treatment of
obesity and reduction of CVD risk in people with T2D
(Figure). Because cardiologists frequently see patients
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with overweight or obesity and T2D, they have a crucial
role in initiating and managing weight loss in these pa-
tients to reduce their risk of CVD. If ongoing and future
research prove GLP-1 RAs to be effective in reducing
the risk of CVD in patients with obesity, irrespective
of T2D status, it will herald a new treatment paradigm
in this setting, and now is the time for cardiologists to
better recognize the benefits of these agents.
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