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The SOUL trial marked a significant addition to the evidence supporting
glucagon-like peptide-1 receptor agonists (GLP-1RAs). This rando-
mized, double-blind, placebo-controlled trial enrolled 9650 participants
and was the first dedicated cardiovascular outcomes superiority trial of
oral semaglutide.1 It demonstrated a significant reduction in adverse
events among diabetic patients with atherosclerotic cardiovascular dis-
ease and/or chronic kidney disease (CKD), consistent with prior find-
ings for injectable semaglutide and other GLP-1RAs.%?

GLP-1RAs are recommended for diabetics and, increasingly, for non-
diabetics with stable coronary artery disease and overweight/obesity,
with semaglutide specifically indicated for weight and cardiovascular
events reduction (Class lIb, Level of Evidence B).4'5 However, further
evidence is needed to establish definitive survival benefits and fully char-
acterize its impact on cardiovascular outcomes.

To address these gaps, we performed a pairwise meta-analysis of se-
maglutide vs. placebo focused on mortality and major adverse cardio-
vascular events (MACE), including high-risk subgroups.

Following PRISMA guidelines, we searched MEDLINE, Cochrane,
and Web of Science through March 2025. Because this was an expe-
dited, time-sensitive analysis, the protocol was not prospectively regis-
tered in PROSPERO, which recommends that registration be
completed prior to data extraction. Eligible studies were randomized
trials comparing semaglutide with placebo. Study-level data were ex-
tracted, and risk of bias was assessed using the Cochrane tool. The pri-
mary endpoint was all-cause death; the secondary endpoint was MACE,
defined as cardiovascular death, non-fatal myocardial infarction (Ml),
and non-fatal stroke. Mean differences and odds ratios (OR) with
95% confidence intervals (Cl) were estimated using a frequentist
random-effects model. Incidence rate ratios (IRRs) accounted for dif-
ferences in follow-up durations. Heterogeneity was assessed using
the I statistic and Cochran’s Q test, complemented by leave-one-out
sensitivity analyses. Meta-regressions were conducted to explore sub-
group effects. Trial sequential analysis (TSA) evaluated evidence conclu-
siveness, defining significance when the Z-curve crossed the sequential
monitoring boundary (SMB) and the required information size (RIS),

which was derived from pooled event rates, was met (type-l error
5%, power 90%). Analyses were performed using R version 4.4.2.
The search identified 347 unique records. After title- and
abstract-level selection, 231 were excluded (commentaries, dose-
finding studies, or non-cardiovascular investigations), leaving 116 arti-
cles for full-text assessment. Of these, 105 were excluded because
they were secondary analyses (n=>52), active-comparator trials
(n=31), or lacked death/MACE data (n = 22). Consequently, five stud-
ies comprising 37 267 patients, were included.’ % Baseline character-
istics are reported in Figure 1. All trials were at low risk of bias. The
mean age was 63.9 years, 29.6% were female, 77.8% were Caucasian,
and 12% were current smokers. The mean body mass index (BMI)
was 32.4kg/m’, mean glycated haemoglobin among diabetics was
8.1%, and mean estimated glomerular filtration rate (eGFR) was
75.4 mL/min/1.73 m”. Pooled median follow-up was 3.3 years.
Semaglutide significantly reduced all-cause death compared with pla-
cebo (OR 0.84; 95% Cl, 0.77-0.92; P < 0.001; IRR = 0.85, 95% Cl, 0.78—
0.93, P < 0.001), with low heterogeneity (I* 14.5 %, Q = 7.2, P = 0.124).
In the TSA, the Z-curve crossed the SMB, but the RIS was not reached,
suggesting that conclusions remain potentially pre-mature (Figure 1).
MACE risk was significantly lower with semaglutide (OR 0.81; 95%
Cl, 0.76-0.87; P<0.001; IRR 0.83; 95% Cl, 0.77-0.89, P <0.001),
with no heterogeneity (1> 0 %, Q = 1.4, P = 0.842). TSA confirmed con-
clusive evidence, with the Z-curve crossing the SMB and RIS lines.
Reductions were observed for the individual components cardiovascu-
lar death and non-fatal MI, with the latter reaching TSA thresholds.
Non-fatal stroke was reduced but did not reach significance (Figure 7).
Subgroup analyses showed consistent MACE reductions across pa-
tients with or without established cardiovascular disease, diabetes, old-
er age (>65 years), obesity (BMI >30), CKD (eGFR <60), and heart
failure. Greater benefits were observed in patients not receiving
SGLT2 inhibitors and in those with prior Ml or stroke (Figure 1).
This is the first study incorporating the SOUL trial to comprehen-
sively assess semaglutide survival benefits. Semaglutide reduced
all-cause death and MACE in high-risk patients, despite optimal medical
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therapy. The Z-curve crossed the SMB, but the RIS was not reached,
indicating that findings for this outcome should be interpreted with cau-
tion. On the other hand, semaglutide robustly reduced MACE, notably
non-fatal M, a finding unlikely to be altered by future studies. These re-
sults clarify previous inconsistencies in the literature and support the
role of GLP-1RAs in attenuating atherosclerosis progression, an evolv-
ing therapeutic concept warranting further research. Importantly, the
benefits of semaglutide were consistent across key subgroups, including
patients without overt diabetes or obesity.

Limitations of this study include those inherent to study-level
meta-analyses, the exclusion of the FLOW trial from subgroup analyses
due to unavailable stratified data, and minor differences in subgroup de-
finitions that may have minimally affected estimates. Importantly, the
lack of individual patient-level data precluded a direct comparison be-
tween oral and injectable semaglutide, limited our ability to adjust for
potential confounders influencing the observed mortality reduction,
and prevented analysis of incremental benefit across risk indicators
such as BMI and eGFR. These limitations highlight the value of adopting
individual patient data in future studies.

In conclusion, semaglutide confers a significant reduction in MACE,
driven mainly by non-fatal Ml, among high-risk individuals receiving
optimal medical therapy, with consistent benefits across subgroups.
Although a statistically significant reduction in all-cause mortality
was detected, the current evidence base falls short of the threshold
for conclusiveness to confirm a definitive survival benefit. These find-
ings support a reconsideration of the role of semaglutide in guideline
recommendations for cardiovascular risk management, particularly
for patients at higher risk of developing adverse cardiovascular
events.
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