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Semaglutide is a glucagon-like peptide 1 receptor agonist that has been noted to have a significant role in the reduction of body weight 
and glycaemic control. An increasing body of evidence from recent trials (SUSTAIN-6, SELECT and STEP HF) has shown significant 
cardiovascular benefits of semaglutide in both patients with and without diabetes and in people who are obese or overweight. 

Additional studies in a more diverse patient population and safety assessment are warranted prior to adding semaglutide to the increasing 
pool of guideline-directed medical therapy for the treatment and prevention of cardiac diseases.

Glucagon-like peptide 1 (GLP-1) receptor agonists piqued our interest when Marso et al. 

demonstrated that liraglutide significantly reduced cardiovascular events (CVEs) in persons with 

type 2 diabetes mellitus (T2DM) who were at a high cardiovascular (CV) risk compared with placebo 

in the LEADER (Liraglutide Effect and Action in Diabetes: Evaluation of Cardiovascular Outcome 

Results; ​ClinicalTrials.​gov identifier: NCT01179048) trial.1 Semaglutide is a GLP-1 analogue with 94% 

amino acid homology to native GLP-1 with a half-life of 160 h, which can safely be administered 

as a once-weekly subcutaneous (SC) regimen.2 Phase II clinical trials on semaglutide commenced 

in June 2008.2 Semaglutide has been shown to provide significant reductions in glycated 

haemoglobin (HbA1c) and body weight in patients with T2DM.2 The STEP 1 (Semaglutide Treatment 

Effect in People with Obesity Program 1; ​ClinicalTrials.​gov identifier: NCT03548935) trial found that 

a regimen of 2.4 mg of semaglutide once weekly plus lifestyle intervention was associated with 

sustained, clinically relevant reductions in body weight in patients who were obese or overweight 

and did not have diabetes (body mass index [BMI] ≥30 kg/m2 and ≥27 in persons with one or more 

weight-related coexisting conditions) after 68 weeks of treatment.3

Evidence for cardiovascular benefits
Numerous clinical trials have been conducted to shed light on the CV benefits of semaglutide. 

In the SUSTAIN-6 (Semaglutide in Subjects with Type 2 Diabetes 6; ​ClinicalTrials.​gov identifier: 

NCT01720446) trial published in September 2016, a total of 3,297 patients with T2DM were 

randomized to receive either once-weekly semaglutide (0.5 or 1.0 mg) or placebo for 104 weeks.4 

This trial showed that the rate of CV death, non-fatal myocardial infarction (MI) or non-fatal stroke 

was significantly lower among patients receiving semaglutide than placebo in patients with 

T2DM at a high CV risk (hazard ratio [HR], 0.74; 95% confidence interval [CI], 0.58–0.95; p<0.001 

for non-inferiority). The PIONEER-6 (Peptide Innovation for Early Diabetes Treatment; ​ClinicalTrials.​

gov identifier: NCT02692716) trial published in June 2019 was a randomized, placebo-controlled, 

phase III trial to assess CV outcomes with oral semaglutide in patients at a high CV risk (age ≥50 

years with established CV disease or chronic kidney disease or age ≥60 years with CV risk factors 

only).5 The primary outcome in a time-to-event analysis was the first occurrence of major adverse 

cardiovascular events (MACEs), such as death from CV events, non-fatal MI or non-fatal stroke. The 

CV risk profile of oral semaglutide was determined to be non-inferior to that of placebo (HR, 0.79; 

95% CI, 0.57–1.11; p<0.001 for non-inferiority). Gastrointestinal (GI) adverse events (AEs) leading to 

discontinuation of oral semaglutide were noted in this trial.

The improvement in CV outcomes with GLP-1 receptor agonists was attributed to their effects 

on numerous metabolic pathways associated with glucose metabolism, homeostasis and 

inflammation, hypothesizing that they improve CV outcomes among non-diabetic subjects as 

well. The SELECT (Semaglutide Effects on Cardiovascular Outcomes in People with Overweight or 

Obesity; ​ClinicalTrials.​gov identifier: NCT03574597) trial was a landmark trial published in November 

2023, which was a multicentre, double-blind, randomized, placebo-controlled trial to study the 
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superiority of semaglutide compared with placebo in reducing the risk of 

MACE among overweight or obese patients with preexisting CV diseases 

who did not have diabetes.6 In this study, 17,604 patients aged  ≥45 

years who had preexisting CV diseases and a BMI of ≥27 kg/m2 but no 

history of diabetes were randomized in a 1:1 ratio to receive once-weekly 

SC semaglutide at a dose of 2.4 mg or placebo. The primary outcome 

assessed was a composite of CV death, non-fatal MI or non-fatal stroke 

in a time-to-first-event analysis. The primary composite CV outcome 

was noted to be significantly lower in the semaglutide group (6.5% 

versus 8.0%; HR, 0.80; 95% CI, 0.72–0.90; p<0.001) at a mean follow-up 

duration of 39.8 months. AEs leading to discontinuation of semaglutide 

were significantly higher in the semaglutide group (16.6% versus 8.2%; 

p<0.001); these included GI- and gall bladder-related disorders. The 

effects of semaglutide were observed to occur early after the treatment 

initiation. An important limitation of the SELECT trial was that it included 

only patients with preexisting CV diseases. The effects of semaglutide on 

the primary prevention of CVEs in persons with overweight or obesity but 

without previous atherosclerotic disease were not assessed. Another 

drawback was the limited diversity among patients.

The effects of semaglutide in patients who were obese with features of 

heart failure with preserved ejection fraction (HFpEF) were studied in 

the STEP-HFpEF (Semaglutide Treatment Effect in People With Obesity 

and HFpEF; ​ClinicalTrials.​gov identifier: NCT04788511) trial.7 In this trial, 

529 patients with HFpEF and a BMI of ≥30 kg/m2 were randomized to 

receive once-weekly semaglutide (2.4 mg) or placebo for 52 weeks. 

The two primary outcomes studied were the change in the Kansas City 

Cardiomyopathy Questionnaire clinical summary score (KCCQ-CSS) 

from baseline and the change in body weight. The mean change in the 

KCCQ-CSS was significantly higher in the semaglutide group (16.6 versus 

8.7 points [estimated difference, 7.8 points; 95% CI, 4.8–10.9; p<0.001]). 

The mean percentage change in body weight was also noted to be higher 

with semaglutide (−13.3% versus −2.6% [estimated difference, −10.7%; 

95% CI, −11.9 to −9.4; p<0.001). The mean change in the 6-minute walk 

distance was 21.5 m with semaglutide and 1.2 m with placebo (estimated 

difference, 20.3 m; 95% CI, 8.6–32.1; p<0.001). On analyzing the hierarchical 

composite endpoint, semaglutide produced more wins than placebo (win 

ratio, 1.72; 95% CI, 1.37–2.15; p<0.001). In patients who were obese with 

HFpEF, semaglutide led to higher reductions in symptoms and physical 

limitations, higher magnitude of improvement in exercise function and 

increased weight loss compared with placebo. A significant limitation of 

the STEP-HFpEF trial was that it was not adequately powered to evaluate 

clinical events, such as hospitalizations for heart failure and urgent 

visits. The STEP-HFpEF DM (Semaglutide Treatment Effect in People with 

Obesity and Heart Failure with Preserved Ejection Fraction and Diabetes 

Mellitus; ​ClinicalTrials.​gov identifier: NCT04916470) trial randomized 616 

patients who had HFpEF, a BMI of ≥30 and T2DM to receive once-weekly 

semaglutide (2.4 mg) or placebo for 52 weeks.8 The primary endpoints 

were the change from baseline in the KCCQ-CSS and the change in body 

weight. The mean change in the KCCQ-CSS was again significantly higher 

in the semaglutide group (13.7 versus 6.4 points [estimated difference, 7.3 

points; 95% CI, 4.1–10.4; p<0.001]), while the mean percentage change in 

body weight was again noted to be higher with semaglutide (−9.8% versus 

−3.4% [estimated difference, −6.4%; 95% CI, −7.6 to −5.2; p<0.001]).

Adverse effects and other concerns
Semaglutide was approved by the U.S. Food and Drug Administration 

(FDA) in December 2017 for the treatment of T2DM in adults.9 The FDA 

expanded the indication of semaglutide in January 2020 to include adults 

with T2DM and CV disease based primarily on the results of the SUSTAIN-6 

clinical trial; this was followed by the FDA approval for semaglutide use 

in long-term weight management in obese or overweight adults in June 

2021.10

The most common AEs reported with GLP-1 receptor agonists were GI 

disorders, such as nausea, diarrhoea, vomiting and abdominal pain.10 

Their use may also be associated with a risk of acute pancreatitis and 

thyroid cancer.11 Semaglutide is contraindicated in patients with a 

personal or family history of medullary thyroid carcinoma or in patients 

with multiple endocrine neoplasia syndrome type 2.12 The FDA has also 

been evaluating the reports of suicidal thoughts or actions in patients 

treated with GLP-1 receptor agonists.13 Although the preliminary 

evaluation is yet to unearth the significant evidence that their use may 

cause suicidal ideations or actions, the FDA is continuing its investigations 

into this matter.

Conclusion
Semaglutide is another significant addition to the armamentarium to 

counter the CV risk in susceptible patients in addition to glycaemic 

control and obesity management. In March 2024, semaglutide became 

the first weight loss medication to also be approved by the FDA to help 

prevent life-threatening CV events in adults with CV disease and either 

obesity or overweight.14 Data from recent trials further reinforce the 

evidence that GLP-1 receptor agonists have a role in the reduction of 

MACE as well as symptomatic relief. Additional studies may be required 

to assess concerns regarding dosing and safety profile as well as a more 

diverse patient pool before it may be added to the guidelines for the 

management of CV diseases. q
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