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Oral GLP-1 analogue: perspectives 
and impact on atherosclerosis in type 2 diabetic 
patients
José Francisco Kerr Saraiva1 and Denise Franco2* 

Abstract 

Cardiovascular events related to atherosclerosis are responsible for high morbidity and mortality among patients with 
type 2 diabetes. Improvement in care, especially in early stages, is crucial. Oral semaglutide, a glucagon-like peptide 1 
analogue, controls blood glucose and results in significant body weight loss in patients with type 2 diabetes. Beyond 
these well-known effects, an interesting aspect of this drug is its antiatherogenic activity, which should be further 
explored in clinical practice. This paper reviews the evidence related to oral semaglutide decreasing cardiovascular 
risk in patients with type 2 diabetes, focusing on the drug’s antiatherosclerotic properties. The glucagon-like peptide 
1 analogue restores endothelial dysfunction, induces vasodilatation, and reduces plasma lipids. Oral semaglutide 
showed cardiovascular safety profile, with significant reduced risk of death from cardiovascular events. Based on cur-
rent data, clinicians should consider oral semaglutide for type 2 diabetes management.
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Introduction
Type 2 diabetes mellitus (T2DM) is a prevalent disease 
with the potential to become a pandemic and one of 
the leading causes of mortality worldwide [1, 2]. More 
than 400 million people worldwide have T2DM [3], and 
its incidence increases as the population ages, obesity 
increases, and urbanization progresses [4–7].

The most prevalent cardiovascular complication of 
T2DM is related to atherosclerosis and its complica-
tions, such as acute myocardial infarction, stroke, and 
peripheral artery disease, which are responsible for high 
mortality and morbidity among T2DM patients. In a 
recent large cross-sectional study evaluating 9823 T2DM 
patients from around the world (including Brazil), 34.8% 

of patients had established cardiovascular disease (CVD), 
of whom 85.8% had atherosclerotic cardiovascular dis-
ease (ASCVD) [8]. Among the 43.9% of the study popu-
lation composed of Brazilian patients (n = 912), 85.8% 
had ASCVD [9]. The prevalence of coronary heart dis-
ease (CHD) was 27.9%; 8.7% presented cerebrovascular 
disease, and 3.4% presented carotid artery disease [9]. 
ASCVD quadruples the risk of CHD, doubles the risk 
of stroke, and triples the risk of death [10]. T2DM gen-
erates an environment prone to atherogenesis. Chronic 
hyperglycaemia, the production of reactive oxygen spe-
cies (ROS), and the release of inflammatory cytokines are 
some of the factors causing endothelial dysfunction in 
patients with diabetes [11, 12]. This endothelial dysfunc-
tion decreases the potent vasodilator nitric oxide (NO) in 
endothelial and vascular muscle smooth cells, increases 
the levels of vasoconstrictors such as endothelin-1 [13], 
and creates a hypercoagulable state by activating platelet 
aggregation and inhibiting fibrinolysis [14]. Compared 
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to individuals without diabetes, patients with diabe-
tes present a higher atheroma volume, a smaller arterial 
lumen, more rapid progression of atherosclerosis, more 
macrophage accumulation, and a higher incidence of 
thrombus [15, 16]. A study examining coronary atherec-
tomy specimens showed that 62% of patients with T2DM 
presented coronary thrombus compared with 40% of 
patients without diabetes (p = 0.04) [16].

Since the discovery of insulin, the main goal of diabetes 
treatment has been the control of glycaemia to prevent 
complications. Despite the benefits observed in adequate 
glycemic control in reducing microvascular events the 
results are controversial in regard to atherosclerotic dis-
ease [17]. Therefore, advances in T2DM therapies are 
crucial, especially in the early stages of the disease; treat-
ment must effectively decrease the risk before atheroscle-
rosis is established.

Questions regarding the cardiovascular safety of drugs 
prescribed for T2DM arose as individuals treated with 
sulfonylureas and insulin showed an increased inci-
dence of major adverse cardiovascular events (MACEs: 
death from cardiovascular causes, nonfatal myocardial 
infarction, or nonfatal stroke) [18, 19]. The withdrawal of 
approval of rosiglitazone due to the increased risk of car-
diovascular events [20] resulted in a demand for studies 
demonstrating cardiovascular safety for any new antidia-
betic drug. Consequently, a new era of studies assessing 
cardiovascular outcomes began showing that some drugs 
are not only safe but also decrease the incidence of CVD 
[21, 22].

Glucagon-like peptide 1 (GLP-1) is an incretin 30 
amino-acid peptide hormone produced in hindbrain 
neurons and in specialized enteroendocrine cells (L cells) 
in the distal small and large intestines that is released 
after food intake [23, 24]. Glucagon-like peptide 1 recep-
tor (GLP-1R) is present not only in the central nervous 
system and gastrointestinal tract but also in the pancreas, 
kidney, lungs, cardiomyocytes, vascular smooth muscle 
cells, and endothelium [25–29]. GLP-1 acts on pancreatic 
cells by inhibiting the alpha cells responsible for glucagon 
secretion [30] and stimulating insulin production in beta 
cells in response to elevated blood glucose levels [23]. 
This combined mechanism of action of GLP-1 makes 
GLP-1 attractive for the treatment of T2DM.

GLP‑1 analogues
GLP-1 analogues were first approved for the treatment 
of T2DM in 2005. Peptide drugs are highly specific, with 
less toxicity and fewer drug interactions. However, only 
the injectable form has been available because peptide 
drugs are usually not suitable for administration via the 
oral route, as they present low oral bioavailability, are 

inactivated when they reach the gastrointestinal tract, 
and have low rates of diffusion into the cell [31, 32].

Recently, the first orally administered GLP-1 analogue 
was approved for the treatment of T2DM. The permea-
tion enhancer sodium N-[8-(2-hydroxybenzoyl)amino] 
caprylate (SNAC) co-formulated with semaglutide pre-
vents enzyme degradation, increases its absorption in 
the stomach, and results in suitable bioavailability [33, 
34]. The Peptide Innovation for Early Diabetes Treatment 
(PIONEER) programme consisted of eight phase 3, rand-
omized, controlled clinical studies and showed that oral 
semaglutide reduces glycated haemoglobin (HbA1c) and 
body weight in patients with T2DM and has potential 
cardiovascular benefits [35–42].

Semaglutide and clinical atherosclerotic cardiovascular 
event data
Regulatory authorities recognized that GLP-1 analogues 
reduce the incidence of MACEs in T2DM patients, but 
this is only the case for GLP-1R agonists with a molecu-
lar structure based on endogenous GLP-1 (semaglutide, 
liraglutide, albiglutide, and dulaglutide), as they are able 
to reduce the relative risk of MACEs by up to 10% [43]. 
International guidelines recommend the use of GLP-1 
analogues in T2DM patients with ASCVD or who have 
high cardiovascular risk [44, 45]. Moreover, considering 
the CVD continuum where it progresses from risk fac-
tors such as diabetes to atherosclerosis and CHD, until it 
leads to heart failure or death [46], GLP-1 analogues act 
in different stages of this pathophysiological process (see 
Fig. 1) without increasing the incidence of arrhythmia or 
hospitalization or worsening heart failure [22, 40, 47–54].

Cardiovascular clinical data with oral semaglutide
Data from cardiovascular events including death were 
collected during the PIONEER program. A summary of 
all the CV events occurring during these trials are pre-
sented in Additional file  1: Table  S1. In addition, a car-
diovascular outcome trial (CVOT) was also specifically 
carried out, the PIONEER 6, to evaluate cardiovascular 
events in a larger population using oral semaglutide [40].

The PIONEER 6 study included 3183 T2DM patients 
who had ASCVD or who were at high risk, of whom 1591 
were treated with oral semaglutide and 1592 were treated 
with placebo for a median time of 15.9 months [40]. This 
study was designed to evaluate the cardiovascular safety 
of oral semaglutide, and the results confirmed the safety, 
showing the noninferiority of oral semaglutide over pla-
cebo in regard to the timing of the first MACE. Nonfa-
tal myocardial infarction occurred in 2.3% of patients 
treated with oral semaglutide and 1.9% treated with 
placebo (HR 1.18, 95% CI 0.73–1.90), nonfatal stroke 
occurred in 0.8% versus 1.0% treated with placebo (HR 
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0.74, 95% CI 0.35–1.57), and death from cardiovascular 
causes occurred in 0.9% versus 1.9% treated with placebo 
(HR 0.51, 95% CI 0.31–0.84). Long-term data are needed 
to confirm the cardiovascular benefits of oral semaglu-
tide. The Heart Disease Study of Semaglutide in Patients 
with Type 2 Diabetes (SOUL) is a more extensive and 
extended phase 3 CVOT presently being conducted, and 
results are expected in 2024 [55]. It is a double-blind, pla-
cebo-controlled study (n = 9642 T2DM patients), assess-
ing the use of oral semaglutide once a day (up to 14 mg) 
during 3.5–5 years, evaluating the cardiovascular benefit 
of oral semaglutide [55].

According to a meta-analysis evaluating 453 trials and 
21 antidiabetic treatments, oral semaglutide reduces all-
cause mortality and cardiovascular death, with the low-
est odds ratios (ORs) among the treatments evaluated 
(empagliflozin, liraglutide, extended-release exenatide, 
dapagliflozin, dulaglutide, lixisenatide, canagliflozin, 
pioglitazone, DPP-4 inhibitors, subcutaneous semaglu-
tide, sulphonylureas) [56]. Patients were being treated 
with metformin-based background therapy and were 
considered at high risk for a cardiovascular event [56]. 
The ORs for mortality in patients at high and low cardio-
vascular risk were 0.50 (95% Cl 0.31–0.83) and 0.58 (95% 
Cl 0.23–1.48), respectively [56].

Cardiovascular clinical data with subcutaneous 
semaglutide
The subcutaneous (sc) presentation of semaglutide 
decreases the risk of MACEs in patients with diabe-
tes. Subjects from the SUSTAIN 6 study treated with sc 
semaglutide had a 26% reduced risk of a cardiovascular 
events compared with the risk among individuals who 
received a placebo [57]. The protective effect was more 
notable for nonfatal stroke, with a 39% relative risk 
reduction. Nonfatal stroke occurred in 1.6% of patients 
treated with semaglutide and 2.7% treated with placebo 
(hazard ratio (HR) 0.61, 95% confidence interval (CI) 
0.38–0.99, p = 0.04).

Cardiovascular clinical data with pooled data 
from PIONEER 6 and SUSTAIN 6
Sc and oral formulations of semaglutide have been stud-
ied in a series of clinical trials in the SUSTAIN and PIO-
NEER programs, respectively. However, there are no 
head-to-head studies comparing the two formulations. 
In a propensity score matching study, there was consider-
able overlap between the doses of oral semaglutide 7 and 
14  mg and sc semaglutide 0.5 and 1.0  mg, respectively 
[58]. Population pharmacokinetic analysis indicated 
dose-proportional pharmacokinetic profiles for both oral 

Fig. 1 Cardiovascular disease continuum-GLP-1 action. Adapted from [46]
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and sc, with body weight being the main factor influ-
encing exposure [58]. Similar exposure–response rela-
tionships were observed for efficacy (HbA1c and body 
weight) and tolerability (nausea and vomiting) of sema-
glutide, regardless of the route of administration [58]. A 
meta-analysis showed no statistically significant differ-
ence in efficacy between the two formulations at week 26, 
despite the numerically higher HbA1c response and body 
weight with sc semaglutide [59, 60].

A post hoc meta-analysis used a predictive model to 
evaluate the cardiovascular risk of patients from all PIO-
NEER and SUSTAIN clinical trials (n = 18 studies) [61]. 
This analysis showed that semaglutide (both oral and sc) 
reduces the continuum relative and the absolute risk of 
MACE, especially in medium to high-risk patients, with 
no difference between trials evaluating only blood glu-
cose control or cardiovascular events, and also with stud-
ies without active comparator, only versus placebo.

The post hoc analysis of patients only from the PIO-
NEER 6 (evaluating oral semaglutide) and SUSTAIN 6 
(evaluating sc semaglutide) studies found a 23.8% reduc-
tion in MACEs associated with semaglutide treatment 
(HR 0.76, 95% CI 0.62–0.92), especially in the prevention 
of nonfatal stroke (HR 0.65, 95% CI 0.43–0.97) [62].

Nonfatal stroke is a leading cause of disability world-
wide, with high costs of medical care and a major impact 
on patients’ quality of life [63]. Stroke in patients with 
T2DM is associated with poor prognosis, high mortal-
ity, high incidence of neuromotor and neuropsychiatric 
sequelae, and high recurrence risk [64]. In addition to the 
lower incidence of nonfatal stroke in clinical trials [22, 
40, 57], treatment with liraglutide or semaglutide (sc or 
oral) decreased the risk of dementia by 53% compared 
to the risk associated with placebo (HR 0.47, 95% CI 
0.25–0.86) according to a pooled post hoc analysis of the 
LEADER, SUSTAIN 6 and PIONEER 6 trials, including 
15,820 patients with T2DM [65].

Moreover, sc semaglutide showed neuroprotective 
activity in a stroke animal model, improved motor con-
trol and muscle strength, and reduced infarct volume, 
loss of neurons, and inflammation [66]. The mechanism 
is still unknown; experimental studies with other GLP-1 
analogues (exendin-4 and liraglutide) have shown evi-
dence of inhibition of oxidative stress, decreased apop-
tosis and prevalence of injured cells, decreased vascular 
proliferation, and increased cAMP levels in neurons and 
anti-inflammatory activity in microglial cells [67].

Cardiovascular clinical data with oral semaglutide 
versus others GLP‑1 receptor agonists
Seven different GLP-1 receptor agonists have CVOTs 
results (see Table 1). Three of them already have a cardio-
vascular indication approved. Oral semaglutide shows no 

significant difference compared with other GLP-1 recep-
tor agonists in the incidence of MACE, in hospitaliza-
tion for heart failure, and no difference on cardiovascular 
death (except for Lixisenatide: HR 0.5; CI 95% 0.26–0.96) 
[68].

Anti‑atherogenic mechanisms of semaglutide
Studies to elucidate the cardiovascular protection mech-
anisms of GLP-1 have been conducted over the years, but 
they are not completely understood. Human recombinant 
GLP-1 and analogues have direct and indirect effects that 
are correlated with antiatherogenic properties, acting 
on signalling pathways in vascular smooth muscle cells 
[69]. GLP-1 reduces intracellular ROS, prevents oxidative 
stress injury, and increases cellular protection in arterial 
endothelial and smooth muscle cells [70, 71]. It promotes 
arterial vasodilation by binding GLP-1R in endothelial 
cells and releasing NO [69]. GLP-1 reduces endoplasmic 
reticulum stress and apoptosis induced by hyperglycae-
mia and regulates mitochondrial function via stimulation 
of optic atrophy protein 1 [69]. It improves endothelial 
function and promotes arterial vasodilatation in T2DM 
patients with ASCVD [29, 72].

GLP-1 inhibits macrophage foam cell formation, pre-
venting the development of atherosclerotic plaques [73]. 
SC semaglutide significantly attenuates aortic plaque 
lesions in nondiabetic low-density-lipoprotein-receptor-
deficient mice in a dose-independent manner and affects 
genes related to atherosclerosis [50]. It also reduces 
proatherogenic inflammation, decreasing plasma lev-
els of the inflammatory cytokines TNF-α and IFN-γ and 
immune cell recruitment [50]. Data from the PIONEER 
programme show a clinically meaningful reduction in 
systemic inflammation with oral semaglutide, measured 
by C-reactive protein [35, 36]. Visceral fat accumulation 
is also frequent in T2DM patients and increases athero-
sclerosis and cardiometabolic risk [74]. SC semaglutide 
reduces the epicardial adipose tissue of patients with 
T2DM and obesity by 20% after 12  weeks of treatment 
[75].

Lipids play a significant role in atherosclerotic plaque 
formation. GLP-1 inhibits the postprandial increase 
in triglycerides (TGs) and free fatty acids in patients 
with diabetes [76]. Treatment with oral semaglutide 
improves the fasting lipid level profile, as exploratory 
analysis resulted in a statistically superior reduction in 
total cholesterol [35, 38, 42], low-density lipoprotein 
(LDL) [35, 42], triacylglycerols (TAGs) [35, 38, 39], and 
very-low-density lipoprotein (VLDL) compared to the 
effects of placebo [38]. Compared with active drugs, 
oral semaglutide was superior to empagliflozin in 
reducing total cholesterol and LDL [36] and was supe-
rior to sitagliptin in reducing total cholesterol, LDL, 
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and TAGs [37, 41], but there was no significant differ-
ence when compared with another GLP-1 analogue 
(liraglutide) [38]. Studies in mice and humans showed 
that GLP-1 liraglutide acts directly and indirectly in 
LDL and VLDL catabolism, increases lipoprotein lipase 
gene expression responsible for TAG hydrolysis, and 
reduces apolipoprotein B48, diacylglycerol O-acyltrans-
ferase 1, and microsomal transfer protein gene expres-
sion, all of which are involved in chylomicron synthesis 
[77, 78]. Liraglutide reduces proprotein convertase sub-
tilisin/kexin type 9, which interferes with LDL clear-
ance, and retinol-binding protein 4, which is related to 
insulin resistance [77, 78]. It also suppresses oxidized 
LDL action by restoring the expression of Kruppel-
like transcription factor 2, an important regulator of 
endothelial function, by improving endothelial hyper-
permeability and by reducing vascular adhesion mol-
ecule expression [79].

Moreover, oral semaglutide improves systolic blood 
pressure, with superior reduction compared with pla-
cebo and sitagliptin [35, 37, 40, 42], adding an extra 
contribution to reduce cardiovascular risk.

Blood glucose levels and atherosclerosis
One of the main strategies to reduce ASCVD risk in 
T2DM patients is to achieve blood glucose level control 
[44, 45]. Oral semaglutide showed superiority over pla-
cebo [35], empagliflozin [36], and sitagliptin [37] and 
noninferiority over liraglutide [38] in reducing HbA1c 
levels in T2DM patients. However, as noted previ-
ously by Zweck et al. [80], the normalization of HbA1c 
induced by oral semaglutide is directly associated with 
the reduction in cardiovascular risk, but it may not be 
related simply to improvement in glycaemic control; 
it may reflect drug class–mediated activation of other 
cardiovascular protective mechanisms. In fact, their 
analyses indicate that the cardiovascular efficacy of 
albiglutide is not driven by glycated haemoglobin [80]. 
An ongoing phase 3 trial, the SELECT study, will evalu-
ate the cardiovascular benefit of semaglutide beyond 
blood glucose control, as the study population is com-
posed of individuals who are overweight or obese with-
out diabetes [81].

Oral semaglutide is associated with a low risk of hypo-
glycaemia because it stimulates insulin secretion accord-
ing to glucose plasma levels, making this drug suitable 
for elderly individuals [82]. In the PIONEER programme 
[35–42], the most frequent adverse events were nausea 
and diarrhoea, which are common side effects of GLP-1 
analogues. There were few hypoglycaemic events and 
were generally associated with sulfonylureas and insulin 
background therapy [35–42].

Body weight and atherosclerosis
Obesity is a significant risk factor for T2DM and an 
independent risk factor for ASCVD [45]. Approxi-
mately 90% of T2DM patients are overweight or obese 
[83]. Obesity increases inflammation and endothelial 
dysfunction and is associated with hypertension, dys-
lipidaemia, and glucose intolerance [84, 85]. Subclini-
cal coronary atherosclerosis is strongly associated with 
obesity [86].

Body weight reduction decreases cardiovascular 
risks and can result in remission of T2DM [87]. Signifi-
cant weight loss (at least 10% of body weight) reduces 
HbA1c, blood pressure, lipid levels [88], and the inci-
dence of MACEs including cardiovascular death, 
nonfatal myocardial infarction, nonfatal stroke, and 
hospitalized angina by up to 21% in T2DM patients; 
moreover, significant weight loss reduces the require-
ment for procedures, such as coronary artery bypass 
grafting, carotid endarterectomy, and percutaneous 
coronary intervention, as well as peripheral vascular 
disease, and total mortality by up to 24% [89, 90]. Even 
minimal weight loss (1  kg) decreases the risk of heart 
failure in T2DM patients by 5.9% [90].

Patients treated with oral semaglutide experienced 
clinically significant weight loss, as well as a reduction 
in body mass index and waist circumference [35–40]. 
Waist circumference is a reliable indicator of abdomi-
nal obesity, and it is considered a risk factor for ASCVD 
independent of body mass index [91]. Treatment with 
oral semaglutide reduced mean body weight within the 
first 14  weeks of treatment, and weight loss was gen-
erally maintained throughout the trials. Oral semaglu-
tide was superior to placebo, sitagliptin, and liraglutide 
and similar to empagliflozin, with losses up to 4.44 kg 
compared with 0.5–3.6  kg for active-comparator arms 
and 0.4–1.4 kg compared with placebo [35–40]. When 
considering study drug discontinuation or use of rescue 
medication (trial product estimand results), the weight 
loss resulting from the use of oral semaglutide was 
up to −  5  kg, while that associated with other active 
comparators ranged from −  0.8 to −  3.8  kg, and that 
associated with placebo ranged from −  0.1 to + 0.6  kg 
[35–40]. Oral semaglutide significantly decreases crav-
ing for food more than empagliflozin [36, 37], and 
weight loss improves patients’ quality of life [37, 42]. 
The mechanisms underlying these results are based on 
the activity of GLP-1 in controlling eating, acting on 
satiety signals [92] in areas of the brain involved in food 
intake regulation [93] and peripheral action, reducing 
gastric emptying and intestinal motility, and slowing 
absorption [94].
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Therapeutic strategy and future perspectives of oral 
semaglutide
Given the prevalence of ASCVD in patients with diabe-
tes [8], it is clear that GLP-1 analogues are underused. 
We currently have dulaglutide, liraglutide and sc sema-
glutide with approved CV indication  (see Table  1). 
However, they are all in injectable form. Oral sema-
glutide benefits patients with high cardiovascular risk 
and is well accepted by patients [41]. Subjects from the 
PIONNEER 7 study showed comparable satisfaction 
between oral semaglutide and sitagliptin [41], a dipep-
tidyl peptidase-4 inhibitor (DPP-4i) largely used in 
monotherapy or combination when first-line treatment 
does not achieve adequate glycaemic control, but sitag-
liptin does not provide any cardiovascular benefit [95].

Oral presentation improves patients’ adherence, espe-
cially in chronic diseases. According to results from a 
multinational survey interviewing 3742 diabetic patients, 
an oral antidiabetic drug is preferable as the first choice of 
medication and medications for long-term use, especially 
for those with high HbA1c and comorbidities (obesity, 
hypertension, dyslipidaemia) [96]. Treatment satisfaction 
is directly related to adherence [97]. Patients from the 
PIONEER trials had higher satisfaction with oral sema-
glutide [38, 41, 42] than with placebo [38, 39, 42] and 
sitagliptin [41], especially in regard to hyperglycaemia. 
Moreover, preliminary data from real-world studies show 
a better metabolic control of T2DM patients with oral 
semaglutide, which is related to good treatment adher-
ence [98, 99].

The best timing for introducing oral semaglutide has 
not yet been established. It is important to be more effi-
cient in T2DM treatment starting from the time of diag-
nosis. In the Verify study, patients received a DPP4i, 
vildagliptin, along with metformin as an early treatment 
[100]. This early combination therapy with drugs target-
ing different actions provided better blood glucose con-
trol, decreased treatment failure, and extended the time 
to initiating insulin therapy [100]. It is expected that early 
combination therapy modifies the natural history of the 
disease. We could expect from early treatment with oral 
semaglutide and other GLP-1 analogues a better control 
of cardiovascular risks as a result of its actions exerted 
before atherosclerosis develops, in addition to the ben-
efits of superior glucose control and weight loss.

Non-alcoholic steatohepatitis (NASH) is highly preva-
lent in T2DM patients, with high morbidity and mortality 
[101]. Compared to individuals without steatosis, patients 
with NASH have an increased incidence of ASCVD (HR 
1.37, 95% CI 1.10–1.72) [102] and fatal and nonfatal 
MACEs (OR: 1.64, 95% CI 1.26–2.13) [103]. The physi-
opathology of NASH involves genes that increase plasma 
lipids and release procoagulant and proinflammatory 

factors, resulting in a higher risk for cardiovascular 
events [104]. Semaglutide benefits patients with NASH. 
In a preclinical study, sc semaglutide reduced hepatic 
TAGs and decreased the expression of 3 of 5 collagen 
genes and other inflammatory markers responsible for 
the development of liver fibrosis [50]. A phase 2 clinical 
study showed resolution of NASH and no worsening of 
fibrosis in 59% of patients treated with a higher dose of 
sc semaglutide compared with 17% of patients treated 
with placebo (p < 0.001) [105]. The oral presentation has 
not yet been studied for this indication, but encouraging 
evidence should be expected in the future. The impact of 
NASH treatment on ASCVD is still unknown.

Conclusion
The oral GLP-1 analogue semaglutide is a new drug that 
adds several benefits to diabetes treatment in addition to 
blood glucose control. It has the advantages of oral use, 
weight reduction, and potential positive cardiovascular 
effects in clinical practice. The antiatherogenic effect of 
the GLP-1 class is widely described in the literature, but 
we still need more clinical evidence on the cardiovascular 
impact in patients with diabetes. Data on the long-term 
efficacy of oral semaglutide for the significant reduction 
in MACEs are expected, as clinical studies are already 
being conducted. This medication is a safe option and 
should be part of clinicians’ arsenal to decrease cardio-
vascular risk in T2DM patients.
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