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inflammation of the whole body can explain 
the increased predisposition of individuals with 
obesity to development of various CV diseas‑
es (CVDs), such as hypertension,5 left ventric‑
ular hypertrophy,6 heart failure,7 arrhythmias,8 
atherosclerotic plaque formation,9 epicardial fat 
deposits,10 and myocardial infarction.11 Inter‑
twined with inflammation, other mechanisms 
linking metabolic alterations with CV conditions 
are insulin resistance12 and disturbed adipokine 
balance.13 In obesity, proinflammatory immune 
cells infiltrate the dysfunctional adipose tis‑
sue and promote the release of proinflamma‑
tory adipokines (such as leptin), while reducing 
the release of anti ‑inflammatory ones (such as 
adiponectin).14

Introduction Despite the efforts of health care 
systems worldwide to promote healthy lifestyle as 
a prevention of cardiovascular (CV) and cerebro‑
vascular (CBV) diseases, the global prevalence of 
obesity has increased over the last few decades,1 
and is forecasted to rise even more in the com‑
ing years.2 As a result, obesity represents an im‑
portant social and economic burden, especially 
due to obesity ‑related diseases.3 Therefore, deep 
understanding of its pathophysiology and iden‑
tification of the most appropriate treatment are 
crucial to improve patients’ quality of life and 
health care sustainability.

Inflammation has emerged as the  core of 
obesity ‑related diseases.4 Considering obesity 
as a condition related to persistent low ‑grade 
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Worldwide prevalence of obesity is increasing dramatically, imposing a significant economic burden on our 
society. Treatment of obesity is challenging, potentially due to different disease phenotypes. Taking into 
consideration “obesities” rather than “obesity,” and thus aiming to understand different pathophysiologic 
mechanisms of individual phenotypes, might help identify more tailored treatment strategies. Glucagon‑
‑like peptide ‑1 receptor agonists (GLP ‑1RAs), for example, dulaglutide and semaglutide, are routinely 
prescribed for the treatment of type 2 diabetes mellitus (T2DM) in patients with obesity or those at a high 
cardiovascular (CV) risk. Indeed, despite having been developed for T2DM, GLP ‑1RAs are being increas‑
ingly often recognized as antiobesity medications due to their weight loss effects. Furthermore, recent 
evidence has shown that the extent of CV prevention offered by these drugs goes beyond that associ‑
ated with their weight loss and pleiotropic effects. For instance, they exert anti ‑inflammatory effects on 
vessels, enhance atherosclerotic plaque stability, reduce local advanced glycation end product receptor 
expression, lower monocyte ‑macrophage adhesion, and antagonize the effect of angiotensin II. In the heart, 
GLP ‑1RAs ameliorate cardiomyocyte survival and myocardial contractility, reduce cardiac hypertrophy, 
and are one of few drugs that can reduce epicardial fat thickness. In this review, we summarize recent 
evidence concerning the effects of GLP ‑1RAs on obesity / dysmetabolism and on cardio‑ / cerebrovascular 
health. We further highlight the possible role of GLP ‑1RAs in the treatment of obesity ‑related CV diseases 
by describing the principal molecular mechanisms reported in the current literature.
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calculated by dividing an individual’s weight (in 
kilograms) by the square of their height (in me‑
ters). Obesity is still defined as BMI equal to or 
above 30 kg/m2.16 However, this method has sev‑
eral limitations. For instance, BMI does not ac‑
count for the difference between muscle and fat 
mass, which means that very fit athletes might 
be inaccurately considered overweight or even 
obese. Conversely, cachectic patients might have 
normal or low BMI but show clinically relevant 
metabolic alterations and obesity ‑related dis‑
eases. Such a condition is known as sarcopenic 
obesity.17 Other anthropometric measurements 
have been shown to increase the diagnostic val‑
ue of BMI in obesity. One of such measurements 
is waist circumference18; probably due to the fact 
that the greatest amount of visceral fat is found 
in the abdomen. Increased and dysfunctional vis‑
ceral fat has emerged as the hallmark of obesity 
and its related to dysmetabolic conditions. In‑
deed, obesity should be considered a complex 
metabolic disease rather than a mere phenotyp‑
ic expression of fat mass. On this basis, assess‑
ment of body fat distribution, together with ap‑
propriate depiction of the metabolic profile (in‑
cluding glucose and lipids), allow for distinction 
of 4 different phenotypes: 1) metabolically un‑
healthy normal weight, 2) metabolically healthy 
overweight / obesity, 3) metabolically unhealthy 
overweight / obesity, and 4) sarcopenic obesity.4 
Understanding the different pathophysiologic 

The quest for novel treatment strategies to re‑
duce the social and health burden of obesity is 
continuing faster than ever. A recent therapeutic 
option is represented by glucagon ‑like peptide ‑1 
receptor agonists (GLP ‑1RAs), also known as 
GLP ‑1 agonists or incretin mimetics. These mol‑
ecules were initially developed for the treatment 
of type 2 diabetes mellitus (T2DM). Apart from 
lowering glucose levels, GLP ‑1RAs also lead to 
significant weight loss; therefore, they are cur‑
rently the gold standard in the treatment of 
overweight patients with T2DM. Of interest, 
these drugs have shown beneficial effects con‑
cerning CVD prevention in T2DM in recent clin‑
ical trials (TAbLE 1). In the 2023 European Soci‑
ety of Cardiology (ESC) guidelines for the man‑
agement of CVDs in patients with diabetes,15 
GLP ‑1RAs are indicated as the first ‑choice treat‑
ment for T2DM patients at a high / very high CV 
risk or those with proven atherosclerotic CVD.

In this review, we summarize recent evidence 
concerning obesity and dysmetabolism, and 
their implications on CV health. We highlight 
the role of GLP ‑1RAs as a treatment for obesity 
and obesity ‑related CVDs by describing the prin‑
cipal molecular mechanisms known from cur‑
rent literature.

different phenotypes of obesity The most com‑
mon clinical method for assessing obesity is 
the use of body mass index (BMI), which is 

TAbLE 1 Trials evaluating the impact of treatment with glucagon ‑like peptide ‑1 receptor agonists on cardio‑ / cerebrovascular outcomes

Trial Primary end points Drug regimen Sample 
size

Follow‑
‑up

Primary end point occurrence

ELIXA, 201571 MI, stroke, CV death, 
or hospitalization for 
UA

Lixisenatide up to 20 µg 
SC qd

6068 1.1 y Lixisenatide, 13.4% vs controls, 13.2% (HR, 1.02; 
95% CI, 0.89–1.17; P <0.001 for noninferiority; 
P = 0.81 for superiority)

LEADER, 201686 Nonfatal MI or stroke, 
CV death

Liraglutide 1.8 mg SC qd 9340 3.8 y Liraglutide, 13% vs controls, 14.9% (HR, 0.87; 
95% CI, 0.78–0.97; P <0.001 for noninferiority; 
P = 0.01 for superiority)

SUSTAIN ‑6, 
201687

Nonfatal MI or stroke, 
CV death

Semaglutide 0.5 or 1 mg 
SC qwk

3297 2.1 y Semaglutide, 6.6% vs controls, 8.9% (HR, 0.74; 
95% CI, 0.58–0.95; P <0.001 for noninferiority)

EXSCEL, 201774 Nonfatal MI or stroke, 
CV death

Exenatide 2 mg SC qwk 14 752 3.2 y Exenatide, 11.4% vs controls, 12.2% (HR, 0.91; 
95% CI, 0.83–1; P <0.001 for noninferiority; 
P = 0.06 for superiority)

Harmony 
Outcomes, 
201872

MI, stroke, or CV death Albiglutide 30 mg SC 
qwk for 5 weeks, then 
possible dose increase 
to 50 mg qwk

9463 1.6 y Albiglutide, 7% vs controls, 9% (HR, 0.78; 95% CI, 
0.68–0.9; P <0.0001 for noninferiority; 
P = 0.0006 for superiority)

PIONEER‑6, 
201976

Nonfatal MI or stroke, 
CV death

Semaglutide up to 14 mg 
qd orally

3183 1.3 y Semaglutide, 3.8% vs controls, 4.8% (HR, 0.79; 
95% CI, 0.57–1.11; P <0.001 for noninferiority)

REWIND, 201975 Nonfatal MI or stroke, 
CV death

Dulaglutide 1.5 mg SC 
qwk

9901 5.4 y Dulaglutide, 12% vs controls, 13.4% (HR, 0.88; 
95% CI, 0.79–0.99; P = 0.026)

AMPLITUDE ‑O, 
202173

Nonfatal MI or stroke, 
CV or all‑cause death

Efpeglenatide 4 or 6 mg 
SC qwk

4076 1.8 y Efpeglenatide, 7% vs controls, 9.2% (HR, 0.73; 
95% CI, 0.58–0.92; P <0.001 for noninferiority; 
P = 0.007 for superiority)

SELECT, 202385 Nonfatal MI or stroke, 
CV death

Semaglutide 2.4 mg SC 
qwk

17 604 3.3 y Semaglutide, 6.5% vs controls, 8% (HR, 0.8; 
95% CI, 0.72–0.90; P <0.001)

Abbreviations: CV, cardiovascular; ELIXA, Evaluation of Lixisenatide in Acute Coronary Syndrome; EXSCEL, Exenatide Study of Cardiovascular Event 
Lowering; HR, hazard ratio; LEADER, the Liraglutide Effect and Action in Diabetes: Evaluation of Cardiovascular Outcome Results; MI, myocardial 
infarction; PIONEER ‑6, Peptide Innovation for Early Diabetes Treatment; qd, once a day; qwk, once a week; REWIND, Researching Cardiovascular 
Events With a Weekly Incretin in Diabetes; SC, subcutaneous; SELECT, Semaglutide Effects on Heart Disease and Stroke in Patients with Overweight 
or Obesity; UA, unstable angina
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phenotype is characterized by insulin resistance 
and increased prevalence of CV risk factors oth‑
er than high body weight and elevated percent‑
age of visceral fat.29 Focusing on the incidence 
of CVDs and their outcomes in different pheno‑
types of obesity would still highlight that met‑
abolically unhealthy obesity is related to more 
detrimental effects rather than benefits.

Treating obesity with glucagon ‑like peptide ‑1 re‑
ceptor agonists GLP ‑1 is a 30 ‑amino acid ‑long 
peptide that is cleaved from proglucagon. It is 
synthesized and secreted from intestinal en‑
terocytes known as L cells.30 Together with gas‑
tric inhibitory peptide (GIP), GLP ‑1 belongs to 
the group of incretin hormones, which perform 
several metabolic functions. Pancreatic β cells ex‑
press the GLP ‑1 receptor and respond to stim‑
ulation by increasing intracellular calcium lev‑
el, eventually leading to greater exocytosis of 
insulin ‑containing granules.31 GLP ‑1 also im‑
proves insulin resistance of adipocytes by up‑
regulating expression of insulin receptor β, in‑
sulin receptor substrate 1, and glucose transport‑
er type 4.32 In muscles, GLP ‑1 activates sirtuin 1 
via the protein kinase A / cyclic adenosine mo‑
nophosphate pathway, resulting in higher glu‑
cose transporter type 4 activity.33 Furthermore, 
GLP ‑1 reduces gastric emptying by blunting va‑
gal activity through GLP ‑1 receptors expressed 
by myenteric neurons.34 Delayed gastric emp‑
tying further reduces postprandial glycemia.34 
GLP ‑1 is then degraded by a proteolytic enzyme 
dipeptidyl peptidase ‑4, which is found in several 
tissues in the human body. The plasma half ‑life 
of GLP ‑1 after secretion is about 1.5 to 5 min‑
utes.35 Two classes of drugs are available to in‑
crease GLP ‑1 signaling: dipeptidyl peptidase ‑4 
inhibitors and GLP ‑1RAs.

GLP ‑1RAs are commonly used in clinical prac‑
tice for the treatment of T2DM. This class of 
drugs includes semaglutide, liraglutide, dulaglu‑
tide, albiglutide, exenatide, lixisenatide, and tirz‑
epatide. GLP ‑1 secreted after meals controls glu‑
cose metabolism through different mechanisms: 
1) by increasing β ‑cell insulin secretion; 2) by re‑
ducing glucagon secretion; 3) by blunting gas‑
tric motility and emptying, and decreasing ap‑
petite; and 4) by improving insulin sensitivity. 
Accordingly, treatment with GLP ‑1RAs results 
in reducing the levels of glucose.36 Of interest, 
these drugs have shown a better safety profile 
with a lower risk of hypoglycemia, as compared 
with other antidiabetics, such as sulfonylureas 
or glinides.37 Other side effects include nausea, 
vomiting, and diarrhea due to their binding to 
the GLP ‑1 receptor expressed in the central ner‑
vous system. The same mechanism is also re‑
sponsible for the main “favorable” side effect, 
that is, weight loss (up to 20%) due to reduc‑
tion of appetite and delayed gastric emptying 
with slower glucose absorption.36,38 As a result, 
these drugs have shown promise as a possible 
antiobesity treatment.39,40

mechanisms of obesity phenotypes can be use‑
ful to improve the prediction of their impact on 
the CV system.

Impact of obesity on cardiovascular diseases In‑
flammation is considered a central process in de‑
velopment of CVDs in obesity, and insulin has 
been identified as one of the main factors stim‑
ulating adipose tissue and systemic inflamma‑
tion in this condition.4,19,20 Indeed, insulin has 
a strong impact on the lipid profile—it stimu‑
lates overmetabolization of free fatty acids or 
triglycerides in the adipose tissue, which results 
in production of a high number of fatty acid me‑
tabolism intermediates. These molecules may in 
turn trigger intracellular pathways, such as c ‑Jun 
N ‑terminal kinase, IκB kinase, and protein ki‑
nase C, leading to insulin receptor phosphory‑
lation and signaling inhibition.13 On the oth‑
er hand, hypertrophic adipocytes and macro‑
phages in the adipose tissue of obese individu‑
als tend to produce and release tumor necrosis 
factor (TNF)‑α, which causes serine phosphor‑
ylation and tyrosine dephosphorylation of insu‑
lin receptor substrates, leading to their inacti‑
vation and degradation. Furthermore, concom‑
itant presence of hyperglycemia21 and inflam‑
mation22 creates a detrimental loop that leads 
to proatherosclerotic conditions and cardiovas‑
cular dysfunction. Atherosclerosis is accelerated 
by hyperinsulinemia, dyslipidemia, and hyper‑
glycemia, which are known to induce endothelial 
oxidative stress via several pathways, including 
advanced glycation end product (AGE) forma‑
tion, protein kinase C and polyol / hexosamine 
pathway activation, and endoplasmic reticulum 
and mitochondrial dysfunction.23 Moreover, re‑
active oxygen species (ROS) are at the center of 
both vascular smooth ‑muscle cell proliferation 
and apoptosis, which are mechanisms involved 
in plaque instability and its potential rupture.

Of note, recent studies have shown that pa‑
tients with very high BMI, that is, those with 
morbid obesity, demonstrate lower rates of CV 
outcomes, including stroke24 and myocardial in‑
farction,25 in comparison with normal ‑weight 
or underweight individuals. Such an unexpect‑
ed finding is known as the obesity paradox, and 
should be interpreted with caution.26 Indeed, 
most of these studies did not differentiate be‑
tween metabolically healthy and unhealthy par‑
ticipants, and showed that markers of fat distri‑
bution, such as waist ‑to ‑hip ratio, seem to have 
better prognostic ability than BMI alone.27,28 
Even though no universal definition of meta‑
bolically healthy obesity is available at the mo‑
ment, such a term would describe individuals 
with high BMI and a healthy metabolic profile, 
that is, preserved insulin sensitivity, a favor‑
able lipid profile, and low plasma levels of pro‑
inflammatory cytokines (typically young and 
physically active individuals with low percent‑
age of visceral or ectopic fat).29 On the oppo‑
site end of the spectrum, the unhealthy obesity 
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and GLP ‑1RAs favor vascular relaxation via 
the AMPK / protein kinase B pathway51 and via 
endothelial nitric oxide synthase activation.52‑54 
Also, GLP ‑1RAs prevent dysfunctional activa‑
tion of endothelial cells by inhibiting phosphor‑
ylation of nuclear factor κ ‑light ‑chain ‑enhancer 
of activated B cells55 and blunting the expres‑
sion of proinflammatory mediators, such as 
edothelin ‑1 and ILs.56 Furthermore, GLP ‑1RAs 
reduce the production and activation of angio‑
tensin II,57,58 with beneficial effects on both en‑
dothelial and vascular smooth muscle cells.54,59 
Through their antidiabetic effects, they reduce 
the levels of AGEs as well as their receptor, 
thus preventing endothelial cell apoptosis.60,61

As previously mentioned, GLP ‑1RA treatment 
is associated with direct anti ‑inflammatory ef‑
fects.62 In an atherosclerosis model, these drugs 
showed potential for preventing immune cell 
accumulation in the arterial wall by blunting 
the levels of TNF ‑α, monocyte chemoattractant 
protein ‑1,63 intercellular adhesion molecule ‑1,53 
vascular cell adhesion protein,55,64 and metal‑
loproteinases.65 GLP ‑1RAs also reduce system‑
ic levels of proinflammatory cytokines (TNF ‑α, 
IL ‑1β, IL ‑6),66,67 while increasing the levels of 
anti ‑inflammatory mediators, such as adipo‑
nectin.66 As a consequence, GLP‑1RA treatment 
reduces atherosclerotic inflammation and foam 
cell formation, and improves plaque stability by 
blunting matrix metallopeptidase ‑9 and facili‑
tating the formation of plaque collagen and fi‑
brous cap.61,68‑70

beneficial effects of glucagon ‑like peptide ‑1 recep‑
tor agonists on the cardiovascular system The ef‑
fects of GLP ‑1RAs on the CV system seem to go 
beyond the mere prevention of CVDs by means of 
weight reduction. The main effects of GLP ‑1RAs 
on the CV system are summarized in FIguRE 1.

In the heart, GLP ‑1 receptor is expressed in car‑
diomyocytes, especially near the sinoatrial node.41 
Treatment with GLP ‑1RAs protects these cells 
against interleukin (IL)‑1β–induced ROS produc‑
tion.42 Indeed, GLP ‑1RA use was associated with 
reduced mitochondrial ROS production in ani‑
mal models treated with oxidized low ‑density li‑
poproteins.43 Among mediators of such effects, 
studies identified a deleterious scavenger recep‑
tor, lectin ‑type oxidized low ‑density lipoprotein 
receptor 1.44 Furthermore, GLP ‑1RAs attenuate 
cardiac hypertrophy via the 5'‑monophosphate‑
‑activated protein kinase (AMPK) / mammalian 
target of rapamycin signaling pathway.45 Conse‑
quently, GLP ‑1RAs favor cardiomyocyte survival 
and ameliorate cardiac contractility.46

A potential beneficial effect of GLP ‑1RAs on vis‑
ceral / ectopic fat deposit formation has been re‑
cently hypothesized. In particular, the use of GLP‑
‑1RAs might be promising for reducing epicardial 
fat thickness. Epicardial fat expresses GLP ‑1 recep‑
tor in both diabetic and nondiabetic individuals.47 
Recent studies have shown that treatment with 
GLP ‑1RAs reduces epicardial fat thickness by up 
to 20%–30%,48,49 confirming the beneficial effect 
of these drugs in CVD prevention.

Regarding the  effects on vessels, GLP ‑1 
receptor is expressed in endothelial cells,50 

FIguRE 1  Cardiovascular (CV) effects of glucagon ‑like peptide ‑1 receptor agonists (GLP ‑1RAs) in patients with 
obesity. GLP ‑1RAs exert pleiotropic effects on the CV system that go beyond the reduction of weight. Specifically, this 
class of drugs directly acts on CV cells, including cardiomyocytes, vascular smooth muscle cells, and endothelial cells 
to reduce inflammation and oxidative stress, which are the known mechanisms underlying most cardio‑ and 
cerebrovascular conditions. 
Abbreviations: Ang ‑II, angiotensin II; eNOS, endothelial nitric oxide synthase; RAAS, renin ‑angiotensin ‑aldosterone 
system; RAGE, receptor for advanced glycation end products; ROS, reactive oxygen species

GLP-1RA

↑ Myocyte survival
↑ Myocardial contractility 

↓ ROS
↓ Cardiac hypertrophy
↓ Epicardial fat

↑ Natriuresis
↑ Glomerular function

↓ RAAS activity

↑ Vascular relaxation (eNOS)
↑ Anti-inflammatory adipokines
↑ Atherosclerotic plaque stability

↓ Proinflammatory cytokines
↓ RAGE
↓ Endothelial apoptosis
↓ Monocyte-macrophage adhesion 

Antagonize Ang-II effects
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with respect to the composite end point of death 
from CV causes, nonfatal myocardial infarction, 
or nonfatal stroke over a period of 54 months. 
At the moment, evidence on the potential ben‑
eficial effect of GLP ‑1RAs in patients with heart 
failure with preserved ejection fraction is limit‑
ed to the STEP ‑HFpEF trial (Semaglutide in Pa‑
tients with Heart Failure with Preserved Ejec‑
tion Fraction and Obesity).83 A total of 529 non‑
diabetic patients were enrolled and randomly as‑
signed to receive 2.4 mg of semaglutide subcuta‑
neously or placebo once a week for 13 months. 
Of interest, semaglutide met both primary end 
points, that is, body weight loss and reduction 
of HF symptoms assessed by the Kansas City 
Cardiomyopathy Questionnaire. Furthermore, 
the treated group showed greater improvement 
in the 6 ‑minute walking test. The mean percent‑
age reduction of circulating C ‑reactive protein lev‑
els was also greater in the treated group than in 
controls (–43.5% vs –7.3%, respectively), indicat‑
ing that GLP ‑1RAs can effectively reduce inflam‑
mation, and confirming their potential applica‑
bility in the management of dysmetabolism, be‑
yond T2DM treatment.

In the 2023 ADA guidelines,84 GLP ‑1RAs were 
indicated as first ‑line therapy for T2DM patients 
with obesity or those at a high risk of CVDs. Lat‑
er that year, such recommendations were also im‑
plemented in the ESC guidelines.15

In November 2023, results of the SELECT 
(Semaglutide Effects on Heart Disease and 
Stroke in Patients with Overweight or Obesity) 
trial84 were published. It was the first study spe‑
cifically designed to assess the role of GLP ‑1RAs 
in preventing CV and CBV outcomes in patients 
with pre ‑existing CVDs and overweight or obe‑
sity. The primary end point was the composite 
of CV death, nonfatal myocardial infarction, or 
stroke. A total of 17 604 patients aged 45 or old‑
er (mean age, 62 years), with pre ‑existing CVD 
and BMI of 27 kg/m2 or higher were included. 
The participants were randomized to receive ei‑
ther semaglutide 2.4 mg subcutaneously once 
a week or placebo. The mean follow ‑up was 39.8 
months. There was a higher prevalence of men 
in both groups (72.2% vs 72.5% in semaglu‑
tide and placebo groups, respectively). A major‑
ity of the enrolled patients were obese accord‑
ing to the BMI categories (mean BMI, 33.3 vs 
33.4 kg/m2, respectively, in semaglutide and pla‑
cebo groups). The treatment met the primary end 
point, showing 20% less CV and CBV events, as 
compared with placebo (6.5% vs 8%; hazard ra‑
tio, 0.8; 95% CI, 0.72–0.9; P <0.001).85 Howev‑
er, adverse effects that caused treatment discon‑
tinuation were more frequent in the semaglutide 
group (16.6% vs 8.2%), mostly due to gastroin‑
testinal disorders. Collaterally, the trial report‑
ed a reduction of 3.3 mm Hg in systolic blood 
pressure and a 37.8 ‑percentage ‑point decrease 
in high ‑sensitivity C ‑reactive protein levels in 
the patients treated with semaglutide.85 These 
data support the use of GLP ‑1RAs for CV and 

Impact of treatment with glucagon ‑like peptide ‑1 re‑
ceptor agonists on reduction of cardiovascular out‑
comes: recent evidence from clinical trials Over 
the last decade, several randomized controlled 
trials (RCTs) have demonstrated the beneficial 
role of GLP ‑1RAs in preventing CVDs in patients 
with T2DM (TAbLE 1). The main primary end points 
of these studies were myocardial infarction, CV 
death, or stroke. A majority of these trials showed 
a reduction in primary end points in the group 
treated with GLP ‑1RAs, with the exception of 
the ELIXA (Evaluation of Lixisenatide in Acute 
Coronary Syndrome) trial,71 which reported al‑
most no difference in the rate of CV events be‑
tween the treated and untreated patients (lix‑
isenatide group, 13.4% vs controls, 13.2%). 
This might be due to several factors, including 
a short follow ‑up (up to 1.1 years) and inclusion 
of patients with previous coronary events with‑
in 180 days, which increased the risk of recur‑
rent events. The most promising results were re‑
ported in the Harmony Outcomes72 (albiglutide 
group, 7% vs controls, 9%) and AMPLITUDE ‑O73 
(efpeglenatide group, 7% vs controls, 9.2%) stud‑
ies. The EXSCEL (Exenatide Study of Cardiovascu‑
lar Event Lowering)74 had the largest sample size 
(14 752 patients), and the REWIND (Researching 
Cardiovascular Events With a Weekly Incretin in 
Diabetes) study75 had the longest follow ‑up (5.4 
years). The reduced rate of clinical events showed 
in the REWIND study75 (dulaglutide group, 12% 
vs controls, 13.4%) highlights the importance of 
continuing the treatment for an extended period. 
To date, the PIONEER ‑6 (Peptide Innovation for 
Early Diabetes Treatment) study76 was the only 
one specifically evaluating CV effects of an oral 
GLP ‑1RA formulation (semaglutide 14 mg/day), 
and showed a lower rate of CV events in the treat‑
ed group (semaglutide group, 3.8% vs controls, 
4.8%). These findings are particularly important, 
since oral drug intake is generally preferred due 
to simplicity and better patient adherence.

Tirzepatide acts as an agonist for both GLP ‑1 
receptors and GIP receptors. Data from RCTs 
showed that this drug outperformed other 
GLP1 ‑RAs in terms of glucose control, and its 
use was associated with weight reduction by up 
to 20.9% in the SURMOUNT ‑1 trial.77 Although 
to date there is no available trial directly compar‑
ing this agent with other GLP1‑RAs, tirzepatide 
seems to induce greater weight loss than any oth‑
er available medication, based on post hoc anal‑
yses.78,79 For this reason, the American Diabe‑
tes Association (ADA) now consider tirzepatide, 
along with semaglutide, as an agent with very 
high efficacy for weight loss.80 With regard to its 
impact on CV outcomes, tirzepatide is not cur‑
rently considered an incretin mimetic with prov‑
en CV benefits. The available trials only explored 
safety end points, and showed favorable results.81 
The ongoing SURPASS ‑CVOT trial,82  enrolling 
patients with T2DM and BMI greater than or 
equal to 25 kg/m2, will compare tirzepatide and 
dulaglutide for noninferiority and superiority 
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CBV prevention in obese patients, even those 
without diabetes.

Conclusions GLP ‑1RAs are established drugs 
for the treatment of T2DM. Given their striking 
effects on body weight, GLP1 ‑RAs are being in‑
creasingly often regarded as a possible antiobesity 
treatment, with additional beneficial effects on CV 
and CBV complications. While the Food and Drug 
Administration has already approved GLP1 ‑RAs 
for the treatment of obesity (with or without di‑
abetes) in the United States, this class of drugs is 
not approved to be prescribed in the absence of 
diabetes in Europe. Recent data from the SELECT 
trial85 confirmed the beneficial CV and CBV ef‑
fects of semaglutide in nondiabetic patients, and 
will hopefully pave the way for its broader use.
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