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ABSTRACT

Semaglutide is a potent glucagon-like peptide 1
receptor agonist for the management of type 2
diabetes mellitus. In addition to this, it has
emerging potential clinical implications. First,
there is accumulating preliminary data on its
potential role in type 1 diabetes mellitus. In this
setting, we need to know which patient sub-
groups may benefit more. Furthermore, its role
in non-alcoholic fatty liver and in non-alco-
holic steatohepatitis is emerging. Other poten-
tial therapeutic implications of semaglutide
include kidney disease, Alzheimer disease and
pulmonary diseases. Nonetheless, we still need
much more information on its long-term effi-
cacy, safety and utility in these new implica-
tions before any definitive conclusions may be
drawn for everyday practice.
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Key Summary Points

There is emerging evidence on the
potential role of semaglutide in type 1
diabetes mellitus.

For this implication, we need to know
which subgroups of subjects will benefit
more.

There is also accumulating data on the role
of semaglutide in non-alcoholic fatty liver
and in non-alcoholic steatohepatitis.

Other potential therapeutic implications
of semaglutide in kidney disease, in
Alzheimer disease and potential secondary
benefits on pulmonary diseases are also
discussed.

Additional information and confirmation
for these options is still needed.
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INTRODUCTION

Glucagon-like peptide 1 receptor agonists (GLP-
1 RAs) are well-established glucose-lowering
agents for the management of type 2 diabetes
mellitus (T2DM) which also help in weight loss.
They showed cardiovascular benefits in high-
risk people [1] and, therefore, they are recom-
mended for the treatment of people with T2DM
and cardiovascular disease (CVD) risk factors,
even before insulin initiation [2]. Specifically,
among GLP-1 RAs, semaglutide has shown the
highest efficacy in losing weight among people
with T2DM and it has also been approved as a
weight-lowering agent for people with obesity
without diabetes [1]. Moreover, semaglutide
showed cardiovascular benefits among people
with T2DM with varying cardiovascular risk,
reducing CVD events [3].

SEMAGLUTIDE IN T1DM

GLP-1 RAs are usually injectable medications for
the management of T2DM and are not
approved for subjects with type 1 diabetes mel-
litus (T1DM). However, the potential role of
these agents in T1DM is emerging. Two large,
phase 3, randomised, placebo-controlled trials
have demonstrated that long-term adjunctive
therapy in T1DM with liraglutide caused sig-
nificant reductions in glycated haemoglobin
(HbA1c), insulin doses and body weight, com-
pared with placebo [4, 5]. Of note, the greater
HbA1c reduction was observed among people
with T1DM with positive C-peptide. However,
the increased rates of symptomatic hypogly-
caemia and hyperglycaemia with ketosis that
have been observed discouraged the use of these
agents in T1DM. Clearly, insulin is mandatory
in T1DM, but we also need to improve CVD
mortality in T1DM. Given that CVD and all-
cause mortality remain high in people with
T1DM, especially for those with early-onset
T1DM, new non-insulin management approa-
ches which reduce hyperglycaemia and have
proven CVD benefits in T2DM could be proba-
bly tried in T1DM as well [6, 7].

In this context, new data is useful. Recently,
Dandona et al. presented data on the efficacy of

semaglutide in newly diagnosed individuals
with T1DM [8]. Among 10 newly diagnosed
adults with T1DM aged between 21 and 39 years
with a mean (± standard deviation, SD) HbA1c

of 11.7 ± 2.1% and residual C-peptide secretion
(0.65 ± 0.33 ng/ml), semaglutide initiation
within 3 months of T1DM diagnosis resulted in
discontinuation of prandial insulin in all par-
ticipants within 3 months and elimination of
basal insulin in seven patients within 6 months.
These findings remained at the end of the
12-month follow-up period [8]. Moreover,
improved glycaemic control along with an
increase in C-peptide (at 12 months mean
HbA1c was 5.7 ± 0.4%, fasting C-peptide
increased to a mean of 1.05 ± 0.40 ng/ml) was
observed. The initial dose of semaglutide was
low, 0.125 mg once weekly, in order to avoid a
dangerous hypoglycaemia and the maximum
final dose was 0.5 mg weekly. The carbohydrate
intake was also restricted [8]. It has been sug-
gested that semaglutide at the early stage of
T1DM could probably improve b-cell function,
thus extending the honeymoon period and
resulting in discontinuation of insulin [8].
However, these interesting and revolutionary
preliminary results are based on 10 people only,
and so they need to be further confirmed with
prospective, randomised clinical trials with lar-
ger numbers of people.

Specific T1DM groups, such as people with
double diabetes, could probably benefit from a
therapy with GLP-1 RAs [9]. People with T1DM
with clinical features of insulin resistance are
characterised as double diabetes. They are
overweight and they usually have a family his-
tory of T2DM [9]. Moreover, they rarely achieve
optimal glycaemic control despite higher insu-
lin doses and therefore they are at increased risk
for micro- and macrovascular complications [9].
On the basis of clinical evidence derived from
subjects with T2DM, it has been proposed that
people with T1DM with double diabetes could
probably benefit from a therapy with GLP-1 RAs
regarding CVD, probably with a different dose
of GLP-1 RAs [1, 9].
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SEMAGLUTIDE IN NON-
ALCOHOLIC FATTY LIVER

Emerging evidence points to a beneficial effect
of semaglutide on non-alcoholic fatty liver dis-
ease (NAFLD) and non-alcoholic steatohepatitis
(NASH). These entities are commonly observed
in people with T2DM and treatment options are
currently insufficient. Given that NAFLD/NASH
is associated with increased risk of morbidity
and mortality, new treatment options are nee-
ded. In a 72-week double-blind phase 2 trial
including people with biopsy-confirmed NASH
and liver fibrosis of stage F1, F2 or F3 [10], the
efficacy and safety of semaglutide once daily
compared to placebo was tested. Treatment
with semaglutide resulted in a significantly
higher percentage of people with NASH resolu-
tion than placebo [10]. In another study,
semaglutide added to metformin improved
NAFLD (diagnosed and staged by ultrasound
imaging) in subjects with T2DM after 52 weeks
of treatment [11]. Beyond improvement of
insulin resistance and liver enzymes, a decrease
of fat mass and visceral adipose tissue was
observed [11]. A potential cause of this
improvement could be weight loss with subse-
quent improvement of metabolic parameters
and CVD risk factors, such as diabetes, hyper-
lipidaemia and hypertension. Until now, there
is no medication indicated for the treatment of
NAFDL/NASH, and lifestyle changes are the
current suggested interventions [12].

In another double-blind, placebo-controlled
phase 2 trial of adults from 38 centres with
biopsy-confirmed NASH and NASH-related
compensated cirrhosis [12], treatment with
2.4 mg semaglutide once weekly did not sig-
nificantly improve liver fibrosis and did not
achieve NASH resolution vs. placebo after
48 weeks of treatment. However, liver enzymes
and liver steatosis, as well as cardiometabolic
risk factors (weight, triglycerides, very low-
density lipoprotein cholesterol, and HbA1c

among subjects with T2DM) were improved,
without new safety concerns beyond the
already known (nausea, vomiting, diarrhoea)
[12]. Finally, in a recent meta-analysis [13],
semaglutide use in people with NAFLD or NASH

showed a significantly improvement in liver
enzymes and metabolic parameters after
24 weeks of treatment. Moreover, liver stiffness
was reduced. However, adverse events, namely
gastrointestinal and gallbladder diseases, were
more frequent than with placebo [13]. Similarly,
an ongoing study is investigating the effect of
semaglutide in subjects with non-cirrhotic
NASH compared with placebo [14]. Whether
semaglutide improves liver histology in NASH
and fibrosis stage 2 or 3 and reduces the risk of
liver clinical events or whether it has an effect
on fibrosis-related biomarkers remains to be
answered [14].

SEMAGLUTIDE
IN NEURODEGENERATIVE DISEASES

More interestingly, semaglutide has been pro-
posed to positively affect aging-related neu-
rodegenerative diseases, such as Alzheimer’s
disease (AD) [15]. Recently, Wang et al. [16]
proposed that semaglutide could promote glu-
cose metabolism in the brain through the
SIRT1/GLUT4 (sirtuin 1/glucose transporter 4)
signalling pathway and thus have a positive
effect in AD mice and cells. T2DM and AD seem
to share common pathogenic pathways. Meta-
bolic dysfunction in T2DM may lead to accu-
mulation of b-amyloid peptide (Ab), a hallmark
of AD [16]. Semaglutide has been suggested to
play a protective role against Ab in AD by
enhancing autophagy and inhibiting apoptosis
[15]. Whether semaglutide has a positive effect
on early AD is now being tested in ongoing
clinical trials (EVOKE: a randomised double-
blind placebo-controlled clinical trial investi-
gating the effect and safety of orally adminis-
tered semaglutide in subjects with early AD and
EVOKE plus) [17].

SEMAGLUTIDE IN KIDNEY DISEASE

Other potential pleiotropic effects of semaglu-
tide are also being investigated. The role of
semaglutide in kidney disease is not quite clear,
although evidence implies its beneficial effect
on renal disease. A nephroprotective effect of
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semaglutide in mice has already been proposed
[18]. Furthermore, a pooled analysis of
SUSTAIN 6 (a trial to evaluate cardiovascular
and other long-term outcomes with semaglu-
tide in subjects with T2DM) and PIONEER 6 (a
trial investigating the cardiovascular safety of
orally administered semaglutide in subjects
with T2DM) clinical trials among people with
T2DM at high CVD risk suggested that the
treatment with semaglutide may reduce the rate
of estimated glomerular filtration rate (eGFR)
decline compared with placebo [19]. Potential
mechanisms suggested for this beneficial effect
of semaglutide might be the reduction of
oxidative stress, anti-inflammatory effects as
well as hemodynamic effects [19]. Whether
semaglutide could play a beneficial role in the
progression of renal impairment in people with
T2DM and chronic kidney disease is currently
being investigated in the FLOW trial (effect of
semaglutide versus placebo on the progression
of renal impairment in subjects with T2D and
chronic kidney disease) and remains to be
answered [20].

SEMAGLUTIDE IN PULMONARY
DISEASES

Of note, semaglutide also possibly has a bene-
ficial effect on pulmonary diseases. In a meta-
analysis of 28 randomised controlled trials, the
use of semaglutide among people with T2DM
and overweight or obesity was linked to an 18%
reduced risk of overall respiratory diseases.
These findings regarding pulmonary diseases
could be considered positive side effects of
semaglutide, rather than therapeutic new
implications of the agent. Potential mecha-
nisms may include weight loss that improves
lung function and improvement of glucose
metabolism with reduction of systemic inflam-
mation and improvement of endothelial dys-
function [21]. More importantly, these results
need to be further evaluated in future clinical
trials with pulmonary disease as the primary
outcome [21].

CONCLUSIONS

There are important emerging therapeutic
implications of semaglutide. These include a
beneficial effect on NAFLD and NASH, which
would improve their currently insufficient
treatment, as well as a potential role in the
therapy of T1DM. However, further research is
needed to explore which people with T1DM
could benefit from a therapy with GLP-1 RAs.
Data suggest that particularly obese people with
T1DM and other CVD risk factors could most
benefit from such therapy. Taken together, if
data are confirmed, the therapy of T1DM, at
least at the beginning of the disease, could
change, resulting in a tremendous improve-
ment of the quality of life of people with T1DM.
Moreover, ongoing studies aim to explore the
emerging role of semaglutide in kidney disease
and AD. However, although the aforemen-
tioned emerging data are very interesting and
promising, they are based on initial studies.
Therefore, further research is warranted to
confirm these potentially new therapeutic
implications of semaglutide.
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