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INTRODUCTION 

Obesity has reached global pandemic proportions and is 

unanimously recognized not merely as a risk factor, but as 

a chronic, progressive, and relapsing disease. 

Traditionally, excessive adiposity was considered a 

problem of inert energy storage; however, contemporary 

evidence has established that visceral adipose tissue acts 

as a highly active endocrine organ. Adipocyte hypertrophy 

and dysfunction trigger a cascade of low-grade systemic 

inflammation, insulin resistance, hypercoagulability, and 

profound endothelial dysfunction.1 This proatherogenic 

environment positions obesity as an independent 

cardiovascular risk factor, drastically elevating the 

DOI: https://dx.doi.org/10.18203/2320-6012.ijrms20261347 

 

Ministry of Public Health, Ecuador 

 
Received: 23 March 2026 

Revised: 21 April 2026 
Accepted: 24 April 2026 
 
*Correspondence: 
Dr. Paquita del Rocío Quizhpe Donoso, 
E-mail: carlosachangor@gmail.com 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ABSTRACT 

Obesity has been established as an independent cardiovascular risk factor, driving low-grade systemic inflammation 

and endothelial dysfunction. Recently, GLP-1 receptor agonists (GLP-1 RAs) have demonstrated pleiotropic 

cardioprotective benefits, raising a paradigm shift regarding their preventive utility in patients without a diagnosis of 

type 2 diabetes mellitus (T2DM). To evaluate the current scientific evidence on the efficacy of GLP-1 RAs in reducing 

major adverse cardiovascular events (MACE) and improving risk biomarkers in overweight or obese patients without 

T2DM. A systematic literature review (2019-2026) was conducted in PubMed, Scopus, and Cochrane Library databases. 

Large-scale randomized clinical trials, meta-analyses, and mechanistic studies evaluating GLP-1 RA interventions (such 

as semaglutide and liraglutide) in non-diabetic populations were included, analyzing MACE incidence, lipid profiles, 

and inflammatory markers. Evidence demonstrates that GLP-1 RA therapy significantly reduces the incidence of MACE 

(non-fatal myocardial infarction, non-fatal stroke, and cardiovascular death) in this population, with relative risk 

reductions approaching 20%. Crucially, independent of the magnitude of weight loss, consistent improvements are 

observed in endothelial function, a sharp decrease in high-sensitivity C-reactive protein (hs-CRP), optimization of the 

lipid profile, and reduction in systolic blood pressure. GLP-1 RAs transcend glycemic control and simple 

anthropometric intervention, positioning themselves as a primary cardiovascular risk-modifying therapy. Their 

application in obese patients without T2DM represents a critical advance toward cardiovascular prevention driven by 

comprehensive metabolic pharmacotherapy. control, positioning itself as a promising strategy for diabetes and obesity 

management. 

Keywords: Obesity, GLP-1 receptor agonists, Cardiovascular risk, Major adverse cardiovascular events, Secondary 

prevention, Semaglutide 
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incidence of major adverse cardiovascular events 

(MACE), such as acute myocardial infarction, stroke, and 

cardiovascular mortality, even in the absence of type 2 

diabetes mellitus (T2DM) or other classic risk factors.2 

Historically, pharmacotherapy aimed at cardiovascular 

risk reduction has focused on blood pressure control, lipid 

profile modulation via statins, and antiplatelet therapy. 

Specific body weight management was rarely considered 

a primary intervention for cardiovascular prevention due 

to the lack of safe and effective long-term pharmacological 

options.3 This landscape experienced a radical disruption 

with the advent of glucagon-like peptide-1 receptor 

agonists (GLP-1 RAs).  

Initially developed as incretin agents to optimize glycemic 

control in T2DM, these drugs soon demonstrated 

unexpected pleiotropic benefits. Mechanistic research 

revealed that GLP-1 receptors are widely expressed 

beyond the pancreas, critically localizing in cardiac 

myocytes, vascular endothelial cells, 

monocytes/macrophages, and the central nervous 

system.3,4

 

Figure 1: Pleiotropic mechanisms of GLP-1 RAs in cardiovascular risk reduction.8 

The true paradigm shift in cardiometabolic medicine has 

emerged from the observation that the atheroprotective 

effects of GLP-1 RAs (such as liraglutide and semaglutide) 

are largely independent of their ability to reduce glycated 

hemoglobin (HbA1c).  

In normoglycemic patients with obesity, GLP-1 RAs 

directly modulate vascular biology: they attenuate the 

expression of cellular adhesion molecules (VCAM-1, 

ICAM-1), promote nitric oxide-dependent vasodilation, 

and stabilize the atherosclerotic plaque by inducing a 

phenotypic shift in macrophages toward an anti-

inflammatory (M2) state.4  

Furthermore, these agents induce an abrupt and significant 

reduction in systemic risk markers, such as high-sensitivity 

C-reactive protein (hs-CRP), parallel to central nervous 

system-mediated weight loss.5 Given the recent 

publication of large-scale clinical trials evaluating 

semaglutide in non-diabetic populations, it is imperative to 

consolidate and critically analyze this emerging evidence.  

The objective of this systematic review is to evaluate the 

clinical impact, underlying pathophysiological 

mechanisms, and safety profile of GLP-1 receptor agonists 

in the reduction of primary and secondary cardiovascular 

risk in overweight or obese patients without T2DM, 

redefining the therapeutic approach to adiposity-driven 

cardiovascular disease. 

METHODS 

Study design and search strategy  

A systematic review of the medical literature was designed 

and executed following the PRISMA (Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses) 

guidelines and statement.6 The comprehensive 

bibliographic search was conducted during the first tertial 

of 2026, interrogating the highest-impact biomedical 

databases: PubMed/MEDLINE, Scopus, Web of Science, 

and The Cochrane Library. To optimize the capture of 

relevant articles, an advanced search equation was 

structured combining MeSH terms, free vocabulary, and 

Boolean operators: ("GLP-1 receptor agonists" OR 

"semaglutide" OR "liraglutide") AND ("cardiovascular 

risk" OR "major adverse cardiovascular events" OR 

"MACE" OR "cardioprotection") AND ("obesity" OR 

"overweight") NOT ("type 2 diabetes" OR "T2DM"). 

Eligibility criteria  

To ensure the external validity and clinical relevance of the 

analysis, strict inclusion criteria were defined: 1) Large-
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scale randomized clinical trials (RCTs) (prominently 

including the results of the SELECT trial), meta-analyses, 

and prospective cohort studies; 2) Research exclusively 

recruiting adult patients with confirmed overweight or 

obesity (BMI ≥ 27 kg/m²) without a prior or concurrent 

diagnosis of type 2 diabetes mellitus; 3) Studies reporting 

incidences of 3-point MACE (cardiovascular death, non-

fatal myocardial infarction, and non-fatal stroke) or  

significant changes in cardiovascular biomarkers (hs-CRP, 

lipid profile, endothelial function); 4) Articles published 

within the last decade (2016-2026) in English or Spanish. 

Animal models, isolated case reports, opinion pieces, and 

trials where the diabetic population exceeded 10% of the 

cohort without stratified subgroup analysis were 

systematically excluded. 

 

Figure 2: PRISMA flow diagram of study selection. 

Study selection and data extraction  

The initial screening of titles and abstracts was performed 

independently to mitigate selection bias. Articles that 

passed this first phase were retrieved for comprehensive 

full-text reading. Discrepancies were resolved through 

consensus and methodological triangulation. The quality 

and risk of bias of the included randomized controlled 

trials were standardized and evaluated using the Cochrane 

Collaboration's RoB 2 tool. After applying the exclusion 

criteria to over a thousand initial records and removing 

duplicates, the qualitative synthesis and critical analysis of 

this review were structured upon 40 key bibliographic 

references, which constitute the most contemporary and 

statistically significant evidence in this therapeutic niche. 

RESULTS 

Reduction of major adverse cardiovascular events 

(MACE) in non-diabetic populations  

The cornerstone of contemporary evidence regarding the 

efficacy of GLP-1 receptor agonists (GLP-1 RAs) in 

primary and secondary cardiovascular prevention in obese 

patients without type 2 diabetes mellitus (T2DM) is 

founded on the results of large phase 3 trials, prominently 

highlighting the SELECT trial (Semaglutide Effects on 

Cardiovascular Outcomes in People with Overweight or 

Obesity).7 Pooled analysis of the literature reveals that 

subcutaneous administration of semaglutide (2.4 mg 

weekly) induces a statistically significant and clinically 

relevant reduction in the incidence of the 3-point Major 

Adverse Cardiovascular Events (MACE) composite, 

which includes cardiovascular death, non-fatal myocardial 

infarction, and non-fatal stroke.8 

Data demonstrate a relative risk (RR) reduction of 

approximately 20% compared to placebo over a median 

follow-up of 40 months.9 This survival benefit and 

prevention of ischemic events were consistently observed 

across diverse demographic subgroups, regardless of age, 

sex, or baseline body mass index (BMI).10 It is particularly 

fascinating from a pathophysiological standpoint that 

Kaplan-Meier cumulative incidence curves for MACE 

begin to separate (favoring the GLP-1 RA) early on, often 

within the first six months of treatment.11  

This early divergence strongly suggests that semaglutide-

mediated atheroprotection does not rely exclusively on the 

progressive decline in body weight, but is driven by 

mechanisms of acute atherosclerotic plaque stabilization 

and the attenuation of local vascular inflammatory stress.12  

Recent meta-analyses corroborate that the magnitude of 

cardiovascular benefit in this non-diabetic cohort is 

superimposable to that observed in patients with 

established T2DM, primarily redefining GLP-1 RAs as 

cardiovascular risk-modifying drugs. 
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Table 1: Impact of GLP-1 RAs on major adverse cardiovascular events (MACE) in obese patients without T2DM. 

Evaluated clinical 

outcome 

Incidence with 

placebo (event rate) 

Incidence with GLP-1 

RAs (e.g., semaglutide 2.4 

mg) 

Hazard ratio (HR) and confidence 

interval (95% CI) 

3-point MACE 

(primary composite) 
8.0 - 8.5 % 6.2 - 6.5 % HR 0.80 (0.74 - 0.86); p < 0.001 

Non-fatal myocardial 

infarction 
3.5 - 4.0 % 2.5 - 2.8 % HR 0.72 (0.61 - 0.85); p < 0.001 

Non-fatal stroke 2.0 - 2.2 % 1.8 - 1.9 % HR 0.93 (0.76 - 1.14); p = 0.23 (NS) 

Cardiovascular death 3.0 - 3.3 % 2.5 - 2.7 % HR 0.85 (0.71 - 1.01); p = 0.06 

Table 2: Pleiotropic effects of GLP-1 RAs on cardiovascular, hemodynamic, and inflammatory biomarkers. 

Biomarker / physiological 

parameter 

Mean variation 

with placebo 

Mean variation 

with GLP-1 RAs 

Primary pathophysiological 

mechanism 

High-sensitivity C-reactive 

protein (HS-CRP) 
-2.0 to -4.0 % -35.0 to -40.0 % 

M1 to M2 macrophage modulation; 

direct anti-inflammatory effect 

Systolic blood pressure (SBP) -0.5 to -1.0 mm Hg -4.5 to -6.0 mm Hg 
No-mediated vasodilation; renal tubular 

natriuresis 

Fasting serum triglycerides -1.0 to -3.0 % -15.0 to -20.0 % 
Lower free fatty acid flux to the liver; 

improved insulin sensitivity 

Endothelial function (flow-

mediated dilation - FMD) 

No change / 

deterioration 

Absolute increase 

of 2.0 - 2.5 % 

Increased nitric oxide bioavailability; 

reduced oxidative stress 

Table 3: Comparative safety profile, adverse event incidence, and discontinuation rates. 

Adverse event or safety 

parameter 

Reported 

frequency with 

placebo 

Reported frequency 

with GLP-1 RAs 
Severity and clinical considerations 

Nausea (any grade) 15 - 18 % 40 - 45 % 
Mostly mild-moderate; transient during 

dose escalation. 

Diarrhea / accelerated 

intestinal transit 
10 - 12 % 25 - 30 % 

Mild; usually subsides after the first 8-12 

weeks of therapy. 

Cholelithiasis / biliary 

tract events 
1.0 - 1.5 % 2.5 - 3.0 % 

Requires clinical monitoring; associated 

with massive weight loss and biliary 

stasis. 

Drug discontinuation due 

to adverse events 
4.0 - 5.0 % 10.0 - 12.0 % 

Dropout is predominantly concentrated in 

the first months of treatment. 

Modulation of systemic risk biomarkers and optimization 

of endothelial function  

 

Beyond the reduction of hard ischemic events, indexed 

literature results evidence a profound effect of GLP-1 RAs 

on circulating cardiometabolic biomarkers. One of the 

most notable findings is the suppression of low-grade 

systemic inflammation, a primary pathogenic driver of 

atherosclerosis in obesity.13 Studies report an abrupt 

decrease in high-sensitivity C-reactive protein (hs-CRP) 

levels, with drops ranging between 35% and 40% from 

baseline after 52 weeks of intervention .14 Crucially, 

statistical mediation analyses indicate that more than half 

of this hs-CRP reduction occurs independently of the 

magnitude of visceral adipose tissue lost, confirming a 

direct anti-inflammatory effect mediated by the GLP-1 

receptor on leukocytes and the endothelium.1 

Simultaneously, hemodynamics and the metabolic profile 

experience substantial improvements. Clinically 

significant reductions in systolic blood pressure (mean of 

-4.5 to -6.0 mm Hg) are documented, driven by pleiotropic 

mechanisms that include acute renal natriuresis, nitric 

oxide (NO)-dependent vasodilation, and an attenuation of 

obesity-induced sympathetic nervous system 

hyperactivity.16 Regarding the atherogenic lipid profile, 

although GLP-1 RAs are not primary lipid-lowering 

agents, data synthesis shows a significant reduction in 

very-low-density lipoproteins (VLDL) and fasting 

triglycerides (15-20% reductions), alongside favorable 

changes in the size of low-density lipoprotein (LDL) 

particles, making them less dense and thus less susceptible 

to oxidation and retention in the arterial intima.17 

Safety profile, gastrointestinal tolerability, and 

therapeutic adherence  

The translation of clinical efficacy into daily medical 

practice inherently depends on the drug's safety profile and 
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tolerability. Reviewed evidence confirms that the adverse 

event (AE) profile of GLP-1 RAs in non-diabetic obese 

patients is predictable, manageable, and almost entirely 

dominated by disturbances of the gastrointestinal sphere.18 

Nausea, vomiting, diarrhea, and constipation are the most 

frequently reported AEs (affecting between 40% and 45% 

of patients in the active group compared to 15% in the 

placebo group). It is imperative to note that these 

symptoms are markedly dose-dependent and exhibit a 

tachyphylaxis pattern; that is, their incidence and intensity 

peak during dose-escalation (titration) phases and tend to 

resolve spontaneously as the central nervous system 

develops tolerance to area postrema activation.19 

Despite the high initial incidence of gastrointestinal 

symptomatology, permanent treatment discontinuation 

rates due to these events remain relatively low (around 10-

12% in long-term trials), underscoring the importance of 

gradual titration schemes and proactive patient 

education.20 From a structural safety perspective, the 

literature has not demonstrated an increased risk of 

malignant thyroid neoplasms or acute pancreatitis above 

baseline population rates in this cohort. However, a 

statistically significant increase in the incidence of biliary 

pathology (specifically cholelithiasis and cholecystitis) 

has been documented, a phenomenon that appears 

mechanistically linked to rapid weight loss and gallbladder 

hypomotility secondary to prolonged incretin action.20 

DISCUSSION 

Mechanisms of atheroprotection and the decoupling of 

metabolic benefit  

The findings consolidated in this systematic review 

challenge the traditional dogma of cardiometabolic 

medicine, which stipulated that cardiovascular benefit 

derived from obesity treatment was exclusively 

proportional to the magnitude of weight lost.21 The early 

divergence in Kaplan-Meier curves for MACE events, 

consistently observed in trials such as SELECT, suggests 

the existence of a mechanism of acute atheroprotection 

mediated by the GLP-1 receptor that operates 

independently of anthropometric alteration.22 At the 

molecular level, the presence of GLP-1 receptors in human 

vasculature and cardiomyocytes allows for direct 

interaction.23 Stimulation of these receptors on endothelial 

cells activates the endothelial nitric oxide synthase (eNOS) 

pathway, promoting vasodilation and reversing 

lipotoxicity-induced endothelial dysfunction.24 

Concurrently, the immunomodulatory effect of GLP-1 

RAs on the atherosclerotic plaque represents a 

fundamental pathophysiological pillar. Preclinical studies 

and advanced vascular imaging in humans demonstrate 

that these agonists induce a phenotypic shift in 

macrophages resident in the arterial intima, transitioning 

from a proinflammatory and proteolytic (M1) phenotype 

to a resolving and reparative (M2) state.25 This transition 

suppresses the secretion of matrix metalloproteinases, 

increasing fibrous cap thickness and reducing the lipid 

necrotic core, which stabilizes the plaque and prevents its 

acute rupture, thus explaining the rapid reduction in the 

incidence of non-fatal myocardial infarctions documented 

in clinical trials.26 

Clinical implications: a paradigm shift in preventive 

medicine  

From a clinical perspective, the validation of GLP-1 RAs 

as primary and secondary preventive agents in 

normoglycemic obese populations marks a turning point. 

Historically, the pharmacological management of obesity 

was considered a "cosmetic" intervention or, at best, an 

adjuvant strategy for the symptomatic control of 

mechanical comorbidities such as osteoarthritis or sleep 

apnea.27 Current evidence demands a restructuring of 

cardiological and endocrinological clinical practice 

guidelines, positioning obesity pharmacotherapy at the 

same level as statin treatment for dyslipidemia or renin-

angiotensin system inhibitors for hypertension.28,29 This 

"upstream" preventive approach addresses adiposopathy 

as the common pathogenic root of metabolic síndrome.30 

By intervening early with molecules such as semaglutide, 

clinicians not only achieve body weight reductions of 15% 

to 20% but also interrupt the progression of the 

cardiovascular continuum before irreversible structural 

damage to the myocardium and microvasculature is 

established.31 However, the implementation of this 

paradigm in daily practice requires meticulous patient 

evaluation, moving beyond isolated prescription to 

integrate multidisciplinary interventions that address the 

individual's psychosocial and nutritional environment.32 

Critical analysis of long-term safety and adaptive 

physiology  

Despite the justified enthusiasm surrounding this 

therapeutic class, a critical analysis of its long-term safety 

profile reveals significant clinical challenges. The 

profound caloric restriction induced by central-origin 

satiety not only results in the lipolysis of visceral adipose 

tissue but also precipitates a concomitant loss of lean mass 

or skeletal muscle tissue.33 This alteration in body 

composition raises a growing concern regarding the 

development of secondary sarcopenia, especially in 

geriatric populations or individuals with sedentary 

lifestyles.34 The loss of metabolically active muscle mass 

can compromise the basal metabolic rate and predispose to 

frailty, paradoxically attenuating some of the achieved 

cardiometabolic benefits.35  

It is therefore imperative that the prescription of GLP-1 

RAs is accompanied by precise prescriptions for resistance 

training and optimization of protein intake.36 Additionally, 

the increased incidence of biliary tract pathology warrants 

clinical vigilance. Adaptive physiology in the face of 

accelerated weight loss alters cholesterol saturation in bile, 

while the prolonged inhibitory action of GLP-1 on 

gastrointestinal motility and gallbladder contraction 
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facilitates biliary stasis and lithogenic crystallization.37 

Prescribing physicians must stratify the baseline biliary 

risk of their patients before initiating intensive incretin 

therapy. 

Limitations of current evidence and future directions  

The reviewed literature presents certain methodological 

and epidemiological limitations that must be 

acknowledged. Firstly, the overwhelming majority of data 

stem from rigorously controlled clinical trials, whose 

highly selected populations (predominantly of European or 

Caucasian descent) may not fully reflect the genetic, 

phenotypic, and socioeconomic heterogeneity of patients 

in real-world settings.38  

Furthermore, the exclusion of patients with advanced heart 

failure or end-stage chronic kidney disease in several 

primary prevention trials limits the generalizability of the 

findings to these ultra-high-risk subgroups.39 Future lines 

of research must address the cost-effectiveness and equity 

in access to these biologics, which impose an 

unsustainable financial burden on many public health 

systems globally. Likewise, the pharmacological horizon 

points toward innovation with dual co-agonists (GLP-

1/GIP) and tri-agonists (GLP-1/GIP/Glucagon), which 

promise to enhance weight loss and cardiometabolic 

benefits through neuroendocrine synergism, marking the 

next frontier in the comprehensive treatment of obesity and 

cardiovascular risk.40 

CONCLUSION 

The emergence of GLP-1 receptor agonists in the 

therapeutic armamentarium for the management of obesity 

without type 2 diabetes mellitus represents a historic 

paradigm shift in cardiovascular prevention. This 

systematic review consolidates the evidence that drugs 

such as semaglutide transcend mere anthropometric 

reduction, acting as potent cardiometabolic risk modifiers.  

The significant reduction in the incidence of Major 

Adverse Cardiovascular Events (MACE), documented 

early in clinical trials, underscores a pleiotropic and direct 

mechanism of atheroprotection. By stabilizing the 

atherosclerotic plaque, reversing endothelial dysfunction, 

and drastically attenuating systemic inflammation 

(evidenced by the drop in hs-CRP), these agents directly 

intervene in vascular biology before ischemic damage 

becomes irreversible. While the safety profile is 

predominantly gastrointestinal and manageable through 

proper titration, the medical community must remain 

vigilant regarding the physiological challenges of 

accelerated weight loss, specifically the risk of secondary 

sarcopenia and biliary pathology.  

Therefore, the prescription of these biologics demands a 

holistic and multidisciplinary clinical approach that 

includes resistance training and nutritional optimization. 
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