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A B S T R A C T

Aims: Semaglutide has been shown to reduce cardiovascular events in non-diabetic patients with preexisting 
cardiovascular disease and overweight/obesity in the SELECT trial. Data on the applicability of these results to 
clinical practice are limited. We evaluated the eligibility for and practical implications of semaglutide in over
weight/obese non-diabetic patients with recent acute coronary syndrome (ACS) from a contemporary real-world 
registry.
Methods: Patients from the multicenter START-ANTIPLATELET registry (NCT02219984) were stratified to 
investigate the proportion of patients eligible for semaglutide >60 days after discharge for ACS (post-acute 
phase), according to the SELECT trial eligibility criteria: age ≥ 45 years; body mass index ≥27 kg/m2; history of 
myocardial infarction (MI), stroke, or peripheral artery disease; no diabetes. Major adverse cardiovascular events 
(MACE), defined as a composite of all-cause death, MI, target vessel revascularization, or stroke, and net adverse 
clinical events (NACE), a composite of all-cause death, MI, stroke, or major bleeding, were assessed at 1-year 
follow-up.
Results: The study population comprised 2940 consecutive ACS patients. At 60 days after discharge, 807 patients 
(27.4 %) met the SELECT eligibility criteria (SELECT-like group) and 2133 patients were ineligible (not-eligible 
group). At 1 year, incidence of MACE (4.6 % vs. 8.2 %; p = 0.004) and NACE (3.6 % vs. 7.6 %; p < 0.001) was 
lower in the SELECT-like group compared to the not-eligible group.
Conclusions: In a contemporary real-world registry, a significant proportion of post-ACS patients were eligible for 
semaglutide according to the SELECT trial criteria. Future studies are needed to evaluate the potential impli
cations of semaglutide for secondary prevention.

* Corresponding author at: Department of Translational Medical Sciences, University of Campania “Luigi Vanvitelli”, Viale Abramo Lincoln 5, IT- 81100 Caserta, 
Italy.

E-mail address: paolo.calabro@unicampania.it (P. Calabrò). 
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1. Introduction

Obesity is a prevalent global health problem affecting populations 
across a range of socioeconomic backgrounds in both low- and high- 
income countries [1] A body mass index (BMI) greater than 27 kg/m2 

is associated to 4–6 million deaths worldwide per year, with the majority 
of which being attributed to cardiovascular causes [2]. Overweight (BMI 
≥27 kg/m2) and obesity (BMI ≥30 kg/m2) are independent cardio
vascular risk factors that adversely affect prognosis, even when other 
factors, such as hypertension, dyslipidaemia, and diabetes are effec
tively managed [3–9]. Weight loss of 5 % or more has been shown to 
exert multiple beneficial effects on both cardiovascular system lipid 
profile and glucose metabolism, and to improve prognosis [10,11]. The 
introduction of effective pharmacologic agents capable of reducing body 
weight and improving cardiovascular outcomes is therefore of signifi
cant clinical importance in current practice [12,13].

Semaglutide is a glucagon-like peptide-1 (GLP-1) receptor agonist 
currently recommended for use in high-risk patients with type 2 diabetes 
mellitus and/or atherosclerotic cardiovascular disease (ASCVD) [14]. 
Recent evidence from the Semaglutide Effects on Cardiovascular Out
comes in People with Overweight or Obesity (SELECT) trial [15] in
dicates that semaglutide may reduce the incidence of cardiovascular 
events in non-diabetic patients with pre-existing ASCVD and who are 
overweight or obese, potentially expanding the application of sem
aglutide in this high-risk population [15]. In the 2024 European 
guidelines for the management of chronic coronary syndromes (CCS) 
[16], the use of semaglutide is recommended as a treatment option for 
non-diabetic patients with overweight/obesity (class of recommenda
tion IIa, level of evidence B). To date, the epidemiologic significance and 
clinical implications for the use of semaglutide in contemporary ASCVD 
populations in real-world practice remain understudied. In this study, 
we aimed to investigate the eligibility for semaglutide according to the 
SELECT trial criteria and to appraise the potential implication of its use 
for secondary prevention in a contemporary real-world population of 
patients with recent acute coronary syndrome (ACS) [17,18].

2. Methods

2.1. Study design

This study is a prospective observational cohort analysis using data 
from the START-ANTIPLATELET registry, which includes consecutive 
patients admitted for ACS at seven Italian high-volume cardiology 
centers. The START-ANTIPLATELET is a branch of the investigator- 
driven, non-sponsored START registry (NCT02219984) promoted by 
the Arianna Anticoagulazione Foundation. Detailed information 
regarding study design, enrolment criteria and main results of the 
START registry have been previously published [1,19–23]. The study 
protocol was approved by the institutional ethics committees of 
participating institutions and the central regulatory body of each center. 
The study was conducted according to the Declaration of Helsinki and 
Good Clinical Practice and all patients provided written informed 
consent.

2.2. Study population

All patients enrolled in the START-ANTIPLATELET registry until 
October 2023 were considered for inclusion. We excluded patients with 
incomplete information on BMI, diabetes, or previous cardiovascular 
events. Patients who were unable or unwilling to provide written 
informed consent for longitudinal follow-up or who retired it during the 
follow-up were also excluded. Study participants were evaluated based 
on data collected at the time of admission for ACS. Patients who met all 
the eligibility criteria of the SELECT trial [15] and who were free from 
recurrent cardiovascular events at 60 days after the index admission for 
ACS were included in the SELECT-like group. The timeframe of 60 days 

after hospital admission for ACS (e.g., post-acute phase) was selected in 
accordance with enrolment criteria of the SELECT trial that excluded 
patients with recent acute cardiovascular events (<60 days) [15]. All 
patients who did not fulfil the trial criteria formed the not-eligible 
group. A clinical assessment of the enrolled patients was conducted 
firstly during the hospitalization, and follow-up evaluations were 
scheduled at six-month and one-year intervals after discharge. All lab
oratory values reported in this study were extracted from electronic 
medical records at all centres and verified at the local laboratories by the 
investigators. The analysis of outcomes was conducted on patients who 
completed at least 6-months of follow-up.

2.3. Eligibility criteria of the SELECT-like group

According to the enrolment criteria of the SELECT trial [15], patients 
were included in the “SELECT-like” group if they presented the 
following characteristics: non-diabetic patients aged ≥45 years, BMI 
≥27 kg/m2, previous ASCVD (MI, stroke, or symptomatic peripheral 
arterial disease [PAD]) >60 days from the acute events. In the present 
analysis patients were included in the SELECT-like group only if they 
were free from cardiovascular events during the 60 days after index 
hospitalization for ACS (post-acute phase) to comply with the exclusion 
of acute patients from the SELECT trial. For patients included in the 
registry due to acute MI, this event qualified for inclusion in the SELECT- 
like group. In patients presenting unstable angina (UA), a history of 
previous acute MI, stroke, or PAD was needed for the inclusion in the 
SELECT-like group. Data on BMI, history of diabetes, stroke, or PAD 
were considered at the time of hospital admission. Age was considered at 
60 days after discharge for index ACS.

2.4. Study endpoints

The primary objective of the study was to evaluate the proportion of 
patients eligible for treatment with semaglutide in the study cohort (e.g., 
SELECT-like patients). An analysis of the prevalence of eligibility criteria 
was conducted. A one-year descriptive analysis of clinical outcomes was 
also performed to compare the crude incidence of cardiovascular and 
bleeding events between the SELECT-like group and not-eligible group. 
The primary clinical endpoint was the incidence of major adverse car
diovascular events (MACE), defined as a composite of all-cause death, 
MI, stroke, and target vessel revascularization (TVR). As secondary 
clinical endpoints, the incidence of net adverse clinical events (NACE), 
defined as a composite of all-cause death, MI, stroke, and major bleeding 
at 1 year, and each individual component of NACE and MACE were 
evaluated. All-cause death and MI were defined according to the Aca
demic Research Consortium criteria [21]. Coronary revascularization 
was defined as either percutaneous or surgical coronary revasculariza
tion. Stroke was defined as an abrupt onset of a focal neurologic deficit, 
generally distributed in the territory of a single brain artery, lasting 
more than 24 h [24]. Major bleeding was classified as intracranial or 
overt bleeding, which is associated with low haemoglobin level (>5 g/ 
dL), according to the Thrombolysis In Myocardial Infarction (TIMI) scale 
[21].

2.5. Statistical analysis

Continuous variables were presented as mean and standard devia
tion or median and interquartile range and categorical variables as 
number and percentage. The normal distribution was first assessed using 
the Kolmogorov–Smirnov Goodness-of-Fit test. Categorical data were 
compared using either the Pearson chi-square test or the Fisher exact test 
when indicated, and continuous variables using the non-parametric 
Mann–Whitney U test. In case of a percentage of either row or column 
<5 events, the Yates correction of continuity was applied. A p-value of 
<0.05 was considered statistically significant. All analyses were per
formed with the Statistical Package for the Social Sciences software 

V. De Sio et al.                                                                                                                                                                                                                                  International Journal of Cardiology 423 (2025) 133028 

2 



version 27 (IBM ®, Armonk, New York) and R software (CRAN ® 3.3.4).

3. Results

Among the 3087 patients enrolled in the START-ANTIPLATELET 
registry between January 2014 and October 2023, 147 (4.7 %) pa
tients were excluded because of incomplete information on BMI (n =
141) or because they had a cardiovascular event within 60 days after 
hospital discharge (n = 6). Among those patients experiencing an acute 
adverse event, 3 had a MI, 2 underwent TVR, and 1 had a stroke (Fig. 1). 
At 60 days after discharge, the study cohort comprised 2940 patients 
with complete information for the SELECT criteria, of whom 807 (27.4 
%) patients fulfilled all eligibility criteria and were included in the 
SELECT-like group and 2133 (72.6 %) patients did not meet the eligi
bility criteria and were included in the not-eligible group.

Patients in the SELECT-like group were younger (mean age 
63.8±10.7 vs 66.3±12.7; p < 0.001) and presented with higher BMI 
(30.7±3.5 vs 26.1±4.1; p < 0.001) than not-eligible patients. At base
line, previous percutaneous coronary intervention (PCI) was less 
frequent in the SELECT-like group than in the not-eligible group (17.3 % 
vs 22.7 %, p = 0.001), whereas there was no significant difference in 
terms of previous MI between groups. Patients in the SELECT-like group 
exhibited higher mean values of haemoglobin, hematocrit, and creati
nine clearance than those observed in the group of non-eligible patients. 
In terms of clinical presentation at the time of inclusion in the registry, 
58.1 % of patients in the SELECT-like cohort were admitted with a 
diagnosis of STEMI (vs. 49.4 % in the not-eligible cohort; p < 0.001), 
36.1 % with NSTEMI (vs. 34.3 %; p = 0.405) and 5.8 % with a diagnosis 

of UA (vs. 16.3 %, p < 0.001). The demographic and clinical charac
teristics of the study population are presented in Table 1.

3.1. The prevalence of SELECT trial inclusion criteria

At 60 days after admission for ACS, among 807 (27.4 %) patients 
included in the SELECT-like group, 797 (98.7 %) patients met the MI 
criterion, of whom 363 (44.9 %) patients were obese and 434 (53.8 %) 
overweight. In the SELECT-like group, prior stroke and symptomatic 
PAD were observed in 2.6 % and 4.7 %, respectively. Most patients 
within the SELECT-like group (n = 760, 94.2 %) met a single criterion 
for previous cardiovascular disease (history of MI, stroke, or PAD), 
whereas the remaining 5.8 % had at least two of those criteria (Fig. 2).

3.2. Clinical outcomes

One-year follow-up information was available for 2143 patients. The 
crude incidence of MACE (4.6 % vs. 8.2 %; p = 0.004) and NACE (3.6 % 
vs. 7.6 %; p ≤0.001) was significantly lower in the SELECT-like group 
compared to the not-eligible group. Among individual endpoints, all- 
cause death (2.7 % vs. 5.1 %; p = 0.016) was observed less frequently 
less frequently in the SELECT-like group. There were no differences in 
terms of recurrent MI, stroke, major and minor bleeding, or coronary 
revascularization between the two groups (Fig. 3).

4. Discussion

In the present study, we assessed in an all-comer population of 

Fig. 1. Study flow-chart. 
ACS = acute coronary syndrome; BMI = body mass index; MI = myocardial infarction; PAD = peripheral artery disease; TLR = target lesion revascularization; TVR =
target vessel revascularization.
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patients with ACS, the prevalence of SELECT trial eligibility criteria in 
real-world practice and the 1-year incidence of ischemic and bleeding 
events of SELECT-like and not-eligible patients. The main findings can 
be summarized as follows. First, among patients with ACS, at 2 months 
of follow-up, 27.4 % were potentially eligible for subcutaneous therapy 
with semaglutide up to 2.4 mg once-weekly, as they fulfilled all the entry 
criteria of the SELECT trial and were free from cardiovascular events. 
Second, in post-ACS patients, a SELECT-like strategy was mostly for 
post-MI secondary prevention (98.7 %), whereas only a minority of 
patients could be eligible to treatment because of previous stroke or 
symptomatic PAD. A history of a single cardiovascular disease was 
frequently reported in the SELECT-like cohort (94.2 %), whereas 2 
criteria or more were found only in 5.8 % of cases. Third, the SELECT- 
like cohort included patients with a lower rate of 1-year MACE and 
NACE. Fourth, in a real-world ACS population, up to 55 % of patients 
may potentially benefit from semaglutide to reduce the risk of future 
cardiovascular events.

Overweight and obesity are serious public health concern due to an 
increased risk of developing both cardiovascular and non-cardiovascular 

complications [25]. ASCVD currently affect approximately 5–8 % of 
Western populations, with many of them having overweight or obesity 
[26]. Despite the presence of well-controlled risk factors (e.g., dyslipi
demia, hypertension, diabetes), residual CV risk in patients with estab
lished ASCVD and excess body weight remains high and additional 
secondary prevention strategies are needed to improve outcomes in this 
population [13,27–29]. Over the past decade, GLP1 RAs (e.g., liraglutide 
and semaglutide) have demonstrated considerable efficacy in reducing 
body weight in non-diabetic patients, offering a promising option for the 
treatment of overweight and obesity [13,30–33]. Recently, the SELECT 
trial [15] investigated the efficacy and safety of semaglutide in patients 
with pre-existing cardiovascular disease and BMI of 27 or greater, but 
without diabetes. The trial demonstrated that the use of semaglutide up 
to 2.4 mg weekly was associated with a 20 % relative reduction in the 
rate of major adverse cardiovascular events for secondary prevention 
[13]. The findings of the SELECT trial underline the key role of body 
weight management to complement the standard-of-care medical 
treatment for the secondary prevention of cardiovascular disease.

In our cohort of contemporary patients with ACS, as much as 27.4 % 
of the patients were eligible for SELECT-like treatment strategy in the 
post-acute phase (at 60 days discharge), according to the eligibility 
criteria of the trial. Our study is the first to assesses the prevalence of the 
SELECT phenotype in a real-world ACS cohort and to evaluate the crude 
incidence of adverse events at 1 year in patients who are eligible or 
ineligible to the SELECT-like strategy.

In a recent analysis [34] applying the inclusion criteria of the 
SELECT trial in a large population of the Western Denmark Heart Reg
istry, including 34,405 patients with first-time MI and coronary artery 
disease, 31 % of patients were found to be eligible for semaglutide in 
secondary prevention [34]. Our study confirms the results of this pre
vious study, indicating that a relevant proportion of ACS patients may be 
candidates for a SELECT-like strategy, and provides novel evidence 
compared to this previous report. Indeed, the Western Denmark Heart 
Registry enrolled only patients experiencing first MI, and therefore 
excluded patients with recurrent MI or with UA plus a history of stroke 
or PAD, who may be eligible to receive semaglutide according the 
SELECT trial [34].

A comparison of the baseline characteristics between the SELECT 
trial participants and those of our real-world ACS cohort revealed 
several differences. In the SELECT study [15], more than two-third of 
patients were obese, with the minority of participants being overweight 
(28.55 %). A similar rate of the overweight condition was found in the 
START-ANTIPLATLET registry (n = 734; 24.95 %), 675 (22.95 %) pa
tients were obese, and one in two patients (n = 1573; 53.5 %) had a BMI 
<27 kg/m2. Among the eligible cohort, a total of 436 (54.02 %) patients 
were overweight, and 371 (45.97 %) patients were obese. When 
comparing the SELECT trial population with the SELECT-like cohort of 
our ACS registry, the mean BMI was higher (33.3 vs. 30.6 kg/m2), the 
mean age was lower (61.6 vs. 63.8 years), the prevalence of smokers was 
one third (17 % vs. 54.2 %), and proportion of participants with hy
pertension was greater (81.9 % vs. 72.7 %). In our ACS cohort, as much 
as 98 % of patients were included in the SELECT-like group because of 
previous MI, whereas less than 10 % of patients had prior stroke or PAD. 
At odds with our findings, in the SELECT trial approximately 67 % of 
patients met the criteria for MI, roughly 18 % had a history of stroke, and 
4–5 % had PAD. Of note, in accordance to the SELECT trial criteria, the 
eligible group of patients in our study did not include patients with 
diabetes. In the not-eligible group, 814 (38.2 %) patients had diabetes at 
admission, and these patients may also be potentially eligible to sem
aglutide prescription given its efficacy in high-risk patients with dia
betes, suggesting that more than 55 % of patients admitted with ACS 
may be candidates to semaglutide for secondary prevention irrespective 
of diabetic status.

The current study also offers a descriptive analysis of one-year out
comes for 2143 patients, showing that the incidence of MACE and NACE 
was lower in SELECT-like patients than in not-eligible patients. The 

Table 1 
Baseline characteristics.

Characteristics SELECT-like 
cohort (N = 807)

Non-eligible 
cohort (N = 2133)

p-value

Age, mean (SD) 63.81 (10.75) 66.31 (12.67) <0.001
Male, n (%) 640 (79.3) 1555 (72.9) <0.001
BMI, mean (SD) 30.65 (3.47) 26.08 (4.11) <0.001
Hypertension, n (%) 587 (72.7) 1533 (71.9) 0.640
Diabetes mellitus, n (%) 0 (− ) 814 (38.2) <0.001
Current smokers, n (%) 437 (54.2) 987 (46.3) <0.001
Familiar history of CAD, n 

(%)
239 (29.6) 520 (24.4) 0.004

Previous MI, n (%) 147 (18.2) 426 (20.0) 0.283
Previous PCI, n (%) 140 (17.3) 485 (22.7) 0.001
Prior TIA, n (%) 11 (1.4) 56 (2.6) 0.041
Prior stroke, n (%) 21 (2.6) 75 (3.5) 0.213
PAD, n (%) 38 (4.7) 119 (5.6) 0.348
NVAF, n (%) 53 (6.6) 165 (7.7) 0.281
Valvular AF, n (%) 7 (0.9) 39 (1.8) 0.061
Hypercholesterolemia, n 

(%)
472 (58.5) 1252 (58.7) 0.918

Clinical presentation
STEMI, n (%) 469 (58.1) 1054 (49.4) <0.001
NSTEMI, n (%) 291 (36.1) 731 (34.3) 0.405
UA, n (%) 47 (5.8) 348 (16.3) <0.001

Laboratoristic values
Haemoglobin - g/dL, mean 

(SD)
14.00 (4.86) 13.27 (2.08) <0.001

Hematocrit - %, mean (SD) 41.39 (6.48) 39.74 (9.45) <0.001
Platelets count - 10 3 mean 

(SD)
224.5 (69.60) 226.38 (74.26) 0.533

Creatinine clearance, mean 
(SD)

124.18 (46.00) 100.32 (45.10) <0.001

Cardiovascular medications - n (%)
ACE inhibitors/ARBs 616 (76.3) 1501 (70.4) 0.001
Beta-blocker 621 (77.0) 1578 (74.0) 0.098
Statin 780 (96.7) 2054 (96.3) 0.642
PCSK9 inhibitors 21 (2.6) 29 (1.4) 0.020
PUFA n-3 14 (1.7) 51 (2.4) 0.280
PPI 788 (97.6) 2074 (97.2) 0.535
Aspirin 796 (98.6) 2090 (98.0) 0.239
Clopidogrel 164 (20.3) 563 (26.4) <0.001
Ticagrelor 549 (68.0) 1303 (61.1) <0.001
Prasugrel 68 (8.4) 146 (6.8) 0.141

ACE inhibitors/ARBs = angiotensin-converting–enzyme inhibitors/angiotensin- 
receptor blockers; BMI = body mass index; CAD = coronary artery disease; MI =
myocardial infarction; NSTEMI = non-ST-elevation myocardial infarction; 
NVAF = non-valvular atrial fibrillation; PCI = percutaneous coronary inter
vention; PCSK9 = proprotein convertase subtilisin/kexin type 9; PPI = proton 
pump inhibitors; PUFA n-3 = poly-unsatured fatty acids omega-3; STEMI=ST- 
segment elevation myocardial infarction; TIA = transient ischemic attack; UA =
unstable angina.
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lower incidence of adverse events may be due in part to the fact that the 
SELECT-like cohort was younger, had a lower prevalence of comorbid
ities, and did not have diabetes. These factors are important de
terminants of cardiovascular outcomes and may have contributed to this 
observation. We also acknowledge the potential relevance of the 
“obesity paradox” in our study, as all SELECT-like patients were over
weight/obese [35]. However, the “obesity paradox” in patients with 
atherosclerotic cardiovascular disease remains controversial and may be 
influenced by several confounders; therefore, its impact on the results is 
uncertain and other factors may also be at play. SELECT-like patients 
may be more engaged in healthcare, more adherent to preventive 
therapies, or have less advanced complications of comorbid conditions 
and thus be inherently predisposed to better outcomes. Further research 
is needed to disentangle the relative contributions of obesity, comor
bidities, and other risk factors to the prognosis in SELECT-like patients. 
In addition, future randomized trials and observational studies should 
evaluate whether semaglutide has a protective effect in the specific 
setting of post-ACS cohorts and help refine clinical guidelines for pa
tients with obesity and established cardiovascular disease. Mechanistic 
analyses may also help to elucidate how GLP-1 RAs influence inflam
matory pathways, endothelial function, and plaque stabilization in the 
overweight/obese ACS population, thereby providing insight into 

potential mediators of improved prognosis.

5. Limitations

Our results should be interpreted in view of some limitations. The 
observational design of the START-ANTIPLATELET registry may include 
incomplete data or coding resulting in biases. Eligibility criteria, such as 
BMI or diabetic status, were assessed on admission for ACS but these 
data were used to define eligible patients at 2-month follow-up. This 
time difference in assessment may have affected our results. A direct 
comparison with the results of the SELECT trial is not possible due to the 
one-year follow-up and the observational design of this study which 
include only patients who could potentially benefit from semaglutide. 
Some patients had incomplete information on BMI and were therefore 
excluded from the study. Our results apply to the post-ACS setting and 
the application to other secondary prevention settings is not possible.

6. Conclusions

In a contemporary real-world population of patients with ACS, a 
substantial proportion of patients are potentially eligible for treatment 
with semaglutide after the acute phase (>60 days) according to the 
SELECT trial criteria. Identification of these patients may help to identify 
those who could potentially benefit from semaglutide for secondary 
prevention of cardiovascular disease.

Ethics approval

All procedures performed in studies involving human participants 
were in accordance with the ethical standards of the institutional and/or 
national research committee and with the 1964 Helsinki Declaration 
and its later amendments or comparable ethical standards. The study 
was approved by the Ethics Committees of all participating centers.

Consent to participate

Informed consent was obtained from all individual participants 
included in the study.

Funding

None declared.

Fig. 2. Eligibility for semaglutide in the study population. Eligibility for semaglutide in the total population (A). Prevalence of cardiovascular criteria in the SELECT- 
like group (B). 
BMI = body mass index; CV = cardiovascular.

Fig. 3. One-year outcomes in the SELECT-like group vs. the not-eligible group. 
MACE = major adverse clinical events; MI = myocardial infarction; NACE = net 
adverse clinical events.TVR = target vessel revascularization.
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[21] P. Calabrò, F. Gragnano, M. Di Maio, G. Patti, E. Antonucci, P. Cirillo, et al., For 
EYESHOT study and START Antiplatelet register, epidemiology and Management 
of Patients with Acute Coronary Syndromes in contemporary real-world practice: 
evolving trends from the EYESHOT study to the START-ANTIPLATELET registry, 
Angiology 69 (2018) 795–802, https://doi.org/10.1177/0003319718760917.

[22] P. Gresele, G. Guglielmini, M. Del Pinto, P. Calabrò, P. Pignatelli, G. Patti, et al., 
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