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Abstract

Aim Oral semaglutide, an innovative orally administered GLP-1 receptor agonist for type 2 diabetes (T2D) management
was herein evaluated for its effectiveness in a multi-center retrospective real-world study.

Methods We included new-users of oral semaglutide from 18 specialist care centres and collected retrospective data on
baseline clinical characteristics. Updated values of HbAlc and body weight were analyzed using the mixed model for
repeated measures.

Results The study included 166 individuals with T2D, predominantly men (64.5%), with a mean age of 64.4 years and a
mean diabetes duration of 10.1 years. In the majority of patients (68.3%) oral semaglutide was used as a second-line drug,
mostly with metformin. At baseline, mean BMI was 28.9 kg/m? and HbA lc was 7.5%. During the 18-month observation
period, oral semaglutide demonstrated significant reductions in HbAlc, with a maximum change of — 0.9%, and 42.1%
of patients achieved HbAlc values below 7.0%. Additionally, there was a substantial reduction in body weight, with an
estimated change of — 3.4 kg at 18 months, and 30.3% of patients experienced a 5% or greater reduction in baseline body
weight. Only 24.2% of patients reached the 14 mg dose. Subgroup analysis revealed that baseline HbAlc > 7%, persistence
on drug, not being on a prior therapy with DPP-4 inhibitors, and loosing 5% or more the initial body weight were associated
with greater HbAlc reductions.

Conclusion This study supports oral semaglutide as an effective option for T2D treatment, offering improved glucose control
and weight management in a real-world setting.

Keywords Oral semaglutide - Type 2 diabetes - Glucose control - Body weight - Real-world effectiveness - Retrospective
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Introduction

Oral semaglutide stands out as the pioneering orally
administered peptide hormone-based treatment for type
2 diabetes (T2D). It harnesses advanced pharmaceutical
techniques to ensure efficient absorption and efficacy when
taken orally [1]. Unlike injectable GLP-1 receptor ago-
nists (GLP-1RA), it offers the benefit of increased patient
acceptance [2].

The findings from the PIONEER trial program estab-
lish oral semaglutide as the most effective medication for
controlling blood glucose levels and body weight among
existing oral T2D treatments [3]. Furthermore, it exhibits
potential in improving cardiovascular risk indicators such
as blood pressure, lipids, abdominal fat, and inflamma-
tion [4—6]. These attributes position oral semaglutide as a
favorable choice for early T2D treatment when metformin
monotherapy fails or is contraindicated [3].

Although concrete evidence regarding its effect on car-
diovascular outcomes is pending, it is worth noting that
the same active compound, when given subcutaneously
in the SUSTAIN-6 trial, reduced the occurrence of major
adverse cardiovascular events (MACE) compared to a pla-
cebo [7]. In the pre-marketing PIONEER-6 trial, a similar
reduction in MACE rates was observed for oral semaglu-
tide versus placebo, though statistical significance was
not reached due to smaller event numbers than in SUS-
TAIN-6 [8]. Nevertheless, there were notable reductions
in overall mortality and cardiovascular-related deaths with
oral semaglutide compared to a placebo [8]. The ongoing
SOUL trial is further evaluating the rates of cardiovascular
events in individuals with T2D receiving oral semaglutide
or placebo [9].

Previous studies with injectable GLP-1RA indicate
their use in later stages of T2D, often in patients with
a higher prevalence of cardiovascular disease and con-
current insulin therapy [10]. The potential placement of
oral semaglutide in the earlier stages of T2D management
remains uncertain. Such a shift could introduce a new
approach to address therapeutic inertia and improve the
likelihood of attaining and maintaining treatment goals in
T2D. Recently, we have analyzed the data of 4449 patients
deemed to be candidate for initiation of oral semaglutide:
the population had a relatively short disease duration
(42% < 5 years), and a minority (15.6%) had a history of
cardiovascular event, supporting the potential of early
implementation of oral semaglutide as a strategy to over-
come therapeutic inertia and enhance T2D management
[11]. Projected glycemic effectiveness analysis based on
trial data revealed that oral semaglutide could potentially
lead HbAlc to target in>60% of patients [11], but there
are still limited real-world studies on the effects of oral
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semaglutide on HbAlc and body weight in clinical prac-
tice. The IGNITE study (n=782) reported a reduction in
HbA1lc of 0.9% from a baseline of 8.4%, but more than one
in three patients received only the 3 mg dose [12]. Similar
results were obtained in a case-series of patients treated
with oral semaglutide for 6 months, reporting a HbAlc
reduction of 0.8% from a baseline of 8.2%, with a strong
response among those with a starting HbAlc>9% [13].
Candido et al. analyzed the data of 129 patients with T2D
who initiated oral semaglutide: after 6 months with 29%
of patients reaching the 14 mg dose, HbAlc declined from
7.2% to 6.9% and body weight declined by 2.0 kg [14]. In a
smaller studies conducted in Japan, patients receiving oral
semaglutide experienced a reduction in HbAlc of 1.2%
and in body weight of 1.4 kg, with a mean dose slightly
above 7 mg [15]. While these data are overall re-assuring
on the effectiveness of oral semaglutide in clinical prac-
tice, there is still a lack of long-term studies and continu-
ous post-marketing monitoring is warranted.

We herein present results of a multicenter retrospective
study on new users of oral semaglutide with an observation
up to 18 months, providing new data on effectiveness on
glucose control and body weight.

Methods
Study design

GLIMPLES (GLp-1 for therapeutic sSIMPLification in type
2 diabetES) was a multicenter retrospective study promoted
by the Italian Diabetes Society and conducted in 18 diabetes
specialist care centers in Italy. Because, in Italy, only diabe-
tes specialists could initiate therapy with GLP-1RA during
the data collection period, the population under investigation
is supposed to be representative of the entire population of
patients who initiated GLP-1RA in the Italian clinical prac-
tice at the time.

The study was first approved by the Ethical Committee
of the coordinating center (University Hospital of Chieti-
Pescara, prot. n. 09 dated 19/05/2022) and by the Ethical
Committees of all participating Centers, and conducted
according to the principles of the Declaration of Helsinki.
Data were extracted automatically from the same electronic
chart system (MetaClinic, Me.Te.Da, San Benedetto del
Tronto, Italy) at all centers. In compliance with the national
regulation on observational retrospective studies on routine
care data (Det. AIFA 20/03/2008) and in agreement with the
national and European (GDPR) privacy policy, data were
anonymized at time of extraction from the chart system and
the need for informed consent was waived. Anonymization
was performed according to the guidance set forth in [16].
Specifically, the following procedures were applied by the
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data extraction software: (i) avoiding to collect personal
information (including name, surname, patient id, date of
birth, place of birth, address); (ii) applying differential pri-
vacy (i.e., collecting only the data that were deemed to be
needed to conduct the study); (iii) generalizing and aggregat-
ing variables; (iv) introducing random error to all continuous
variables, with a tolerance range decided in advance for each
variable. These operations were designed to meet a trade-off
between ensuring reasonable irreversibility of anonymiza-
tion and limiting the impact on the scientific validity of the
data being collected.

Definition of exposure

The study collected baseline and follow-up data on all
patients that initiated for the first time a GLP-1RA between
01/01/2010 and 31/12/2021. Initiation of GLP-1RA was
defined as a new prescription of any GLP-1RA available in
Italy (exenatide BID, exenatide OW, lixisenatide, liraglutide,
dulaglutide, semaglutide OW, oral semaglutide) for patients
who had never been treated with the same compound before,
as evident from the diabetes treatment history recorded in
the electronic chart. With this definition, we also collected
data of patients switching from one GLP-1RA to another.
The index date was set as the date patients were prescribed
the index drug. The database contained no information on
drug dispensation or refill rates, so that it was impossible to
calculate medical possession ratio or adherence. Persistence
on treatment was defined based on refilled prescription at
follow-up visits.

In the present study, we analyzed only data on new-users
of oral semaglutide, with the aim of describing effectiveness
on HbAlc and body weight. There was no control group.
Inclusion criteria were: age 18 years or older, a diagnosis
of type 2 diabetes done at least one year before index date
as recorded in the chart; initiation of oral semaglutide on
the background of any therapeutic regimen including diet
alone; no treatment with any other GLP-1RA in the prior
visit. Exclusion criteria were: age < 18; diabetes other than
type 2; lack of follow-up data in the electronic chart at least
for one of the endpoints described below; switch from a dif-
ferent GLP-1RA.

Variables

At baseline, we collected the following information for all
patients: age, self-reported gender, diabetes duration, body
weight, height, body mass index, systolic and diastolic blood
pressure, fasting glucose, HbAlc, lipid profile (LDL cho-
lesterol was calculated from total cholesterol, HDL choles-
terol and triglycerides using the Friedewald equation), the
estimated glomerular filtration rate (¢éGFR) calculated from
serum creatinine using the CKD-EPI equation, and urinary

albumin/creatinine ratio (UACR). We also collected infor-
mation on the following chronic complications of diabetes:
stage III or higher chronic kidney disease (CKD), defined as
an eGFR of 60 ml/min/1.73 m? or less; pathologic albumi-
nuria (UACR > 30 mg/g), retinopathy (any grade, accord-
ing to digital fundus examination scored by expert ophthal-
mologists); coronary heart disease (CHD) defined as either
myocardial infarction, angina, coronary revascularization
or instrumental evidence of cardiac ischemia; established
CVD, including CHD or stroke or any site revascularization;
any microangiopathy (including diabetic kidney disease,
retinopathy, or neuropathy), any macroangiopathy (including
any grade of asymptomatic atherosclerosis in the coronary,
carotid or peripheral circulation). Finally, we collected infor-
mation on concomitant medications for the management of
diabetes and cardiovascular risk factors. The dose of oral
semaglutide at each visit was recorded along with the infor-
mation on whether the prescription was confirmed or not.

Endpoints

The primary study endpoint was the change in HbAlc from
baseline through follow-up visits with confirmed prescrip-
tion for oral semaglutide. Secondary endpoints were: the
change over time in body weight; the change in systolic
blood pressure and total cholesterol at 6 months; the propor-
tion of patients achieving a HbAlc <7% at any observation
among those with baseline HbAlc > 7%; the proportion of
patients achieving > 5% body weight reduction at any obser-
vation compared to baseline.

Statistical analysis

Descriptive statistics are presented as mean (standard devia-
tion) for continuous variables or as percentages for categori-
cal variables. Comparison between continuous variables
were performed with the Student’s t test, whereas categori-
cal variables were compared using the chi square test. The
change over time in HbA 1c and body weight were estimated
using the mixed model for repeated measures. Time, base-
line HbAlc and dose of oral semaglutide were entered as
fixed factors. The unstructured covariance was used and the
model output were estimated means at each time point along
with 95% confidence interval. We also calculated the great-
est HbA 1c reduction for each patient, which was used for a
stratified analysis: patients were divided according to a few
key baseline characteristics and the greatest HbAlc reduc-
tion was compared across strata to evaluate if any patient
subgroup displayed greater glycaemic improvements. The
same analysis was repeated for body weight. Statistical sig-
nificance was accepted at the conventional 5% type 1 error.
SPSS version 23 was used for all analyses.

@ Springer



Journal of Endocrinological Investigation

Results
Patient population

We included 166 individuals who initiated oral semaglu-
tide and had at least one available follow-up examination
after baseline (Table 1). Participants (64.5% men) had a
mean age of 64.4 years and a mean diabetes duration of
10.1 years. Baseline BMI was 28.7 kg/m? and HbAlc was
7.5% (58 mmol/mol). Regarding the complication burden,
34.6% of patients had at least one microangiopathy and
49.2% had macroangiopathy. Baseline eGFR was 84.5 ml/
min/1.73 m?, 11.9% had CKD stage III or higher, and
22.0% had micro- or macroalbuminuria. At the time of
initiation of oral semaglutide, 92.8% of patients were on
metformin, 21.1% were on SGLT-2 inhibitors and 7.2% on
a sulphonylurea. There was a small percentage (6.0%) of
patients concomitantly treated with basal insulin. Patients
switching from an injectable GLP-1RA based regimen
were excluded, but 30.2% were previously treated with
a DPP-4 inhibitor. In 68.3% of patients, oral semaglutide
was being used as a second-line diabetes drug.

Dose, duration and persistence of treatment

The recommended timing for taking oral semaglutide was
pre-breakfast in 86.1% of cases. As compared to the prior
regimen, initiation of oral semaglutide was associated with
a significant reduction in the concomitant use of DPP-4
inhibitors (dropping to zero as expected), sulphonylureas,
SGLT-2 inhibitors, and insulin (Fig. 1).

The median follow-up time was 12.5 months (IQR
8.6-15.9), with a maximum span of 2 years. During obser-
vation, prescription of oral semaglutide was discontinued
in 39.4% of patients. Based on Kaplan—Meier curve analy-
sis, the estimated median time on drug was 19.3 months
(IQR 16.8-20.5). The last dose of oral semaglutide was
3 mg in 7.3% of patients, 7 mg in 68.5% of patients and
14 mg in 24.2% of patients. These proportions were simi-
lar in those who discontinued treatment (10.7%, 78.8% and
10.6%, respectively). The most common regimens initiated
after discontinuation of oral semaglutide were: injectable
GLP-1RA (11.4% dulaglutide, 9.6% semaglutide, 1.8%
liraglutide) and SGLT-2 inhibitors (35.3%). Baseline
HbA1lc was lower among those who discontinued treat-
ment with oral semaglutide during the observation, com-
pared to the rest of the cohort (7.2% vs 7.7%; p =0.03).
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Table 1 Characteristics of study patients

Awvailable (%) Value
Demographics
Male sex, % 100.0 64.5
Age, years 100.0 64.4 (8.6)
Diabete duration, years 100.0 10.1 (8.2)
Clinical and laboratory data
Body weight, kg 84.3 81.7 (16.9)
Body mass index, kg/m? 83.1 28.9(5.3)
Systolic blood pressure, mm Hg 71.7 141.2 (19.5)
Diastolic blood pressure, mm Hg 71.7 80.0 (11.0)
Fasting glucose, mg/dl 89.8 153.3 (46.3)
HbAlc, % 94.6 7.5(1.3)
HbA 1c, mmol/mol 94.6 58.4 (14.2)
Total cholesterol, mg/dl 80.7 165.4 (38.6)
HDL cholesterol, mg/dl 81.3 49.8 (13.7)
LDL cholesterol, mg/dl 78.3 89.2 (31.7)
Triglycerides, mg/dl 81.3 138.5 (75.3)
eGFR, ml/min/1.73 m? 86.1 84.5(18.4)
UACR, mg/g 65.7 39.8 (80.5)
Complications 97.6
CKD stage II1+, % 11.9
Albuminuria>30 mg/g, % 22.0
Retinopathy, % 17.2
Coronary heart disease, % 14.7
Established CVD, % 16.9
Any microangiopathy, % 34.6
Any macroangiopathy, % 49.2
Diabetes medications 100.0
Metformin, % 92.8
Sulphonylureas, % 7.2
Semaglutide, % 100.0
SGLT-2 inhibitors, % 21.1
Pioglitazone, % 4.2
Basal insulin, % 6.0
Other therapies 100.0
Statin, % 71.6
Anti-platelet agents, % 33.8
RAS blockers, % 56.1
Beta-blockers, % 26.4
Calcium channel blockers, % 20.9
Diuretics, % 19.6
Anticoagulants, % 2.7

Data are presented as mean (standard deviation) or as percentage.
Percent availability is indicated. eGFR, estimated glomerular filtra-
tion rate. UACR, urinary albumin excretion rate. CKD, chronic kid-
ney disease (defined as eGFR <60 ml/min/1.73 mz). SGLT-2, sodium
glucose co-transporter-2. RAS, renin angiotensin system
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Fig.1 Change in concomitant glucose lowering medications. The
frequency of glucose lowering medications classes is reported for the
visit before initiation of oral semaglutide and at the time of initiation.
*p<0.05

Time (months)

Fig.2 Effectiveness on HbAlc and body weight. A The change in
HbAlc from baseline to 18 months (*p <0.05 versus baseline). B The
change in body weight from baseline to 18 months (¥p <0.05 versus
baseline). C The change in percent patients using the 3 mg and the
14 mg dose (all the other patients were prescribed the 7 mg dose at
each timepoint)

Glycaemic control and body weight change

The change over time in HbAlc and body weight was
estimated using the mixed model for repeated meas-
ures, which considers all patients contributing with at
least one value at baseline or during observation, until

discontinuation of oral semaglutide. The maximum esti-
mated change in HbA 1c, adjusted for baseline HbAlc and
drug dose, was -0.9% (0.2) at 18 months (Fig. 2A). Dur-
ing the observation, 42.1% of patients who had a baseline
HbAlc above 7.0% achieved an HbAlc value below 7.0%.
Among patients who discontinued treatment 47.5% did
not achieve a reduction of HbAlc compared to baseline.

The estimated change in body weight, adjusted for base-
line weight and drug dose, was — 3.4 kg (0.8) at 18 months
(Fig. 2B) and 30.3% of patients experienced a body weight
reduction of 5% or greater the baseline body weight.

We found a statistically significant, but weak, direct cor-
relation between the change in HbAlc and the change in
body weight (r=0.22; p=0.004): weight loss would explain
less than 5% of the magnitude of the change in HbAlc.

At 6 months after index date, systolic blood pressure sig-
nificantly declined by 6.2 mm Hg (95% C.I. — 10.7 to — 1.8
to mm Hg) and total cholesterol significantly declined by
14.4 mg/dl (95% C.1I. — 21.0 to — 7.7 mg/dl).

Subgroup analysis

We stratified patients by a series of baseline variables and
compared the greatest reduction in HbAlc experienced
by the patients within each stratum during observation,
irrespective of whether the drug was discontinued. Base-
line HbAlc> 7%, persistence on drug and not being on a
prior therapy with DPP-4 inhibitors were associated with
significantly greater HbAlc reduction. No heterogene-
ity of the glycaemic response was observed according to
age (<> 65 years), diabetes duration (<> 10 years), BMI
(<> 30 kg/m?), presence of CKD stage III or higher, micro-
angiopathy, macroangiopathy, or concomitant treatment with
SGLT-2 inhibitors (Fig. 3). None of such stratification vari-
ables was associated with different changes in body weight.

The improvement in HbAlc was twice as large in patients
who, during observation, lost 5% or more their initial body
weight than in those who did not (— 0.9% vs — 0.5%;
p=0.013).

Discussion

In the Italian specialist diabetes care practice, oral semaglu-
tide was initiated in patients with an average baseline HbAlc
of 7.5% and BMI of 29 kg/m?. During a median follow-
up of roughly one year, HbAlc declined by 0.9% bringing
42% of patients who had HbAlc>7% down to the conven-
tional HbA Ic¢ target of <7%. Mean body weight reduction
was 3.4 kg and 30% of patients experienced a body weight
reduction of 5% or more their initial body weight. Baseline
HbA 1c and persistence on oral semaglutide were factors sig-
nificantly associated with glycaemic response. The greatest
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Fig.3 Subgroup analysis for the

effect on HbAlc. The patients Mean (SEM)  p for interaction
were divided into strata accord- Sex 0.726
ing to some key clinical features Male —_—— -0.7 (0.2)
at baseline: the forest plot shows Female ® -0.7 (0.1)
the change in HbAlc in each Age 0.505
stratum along with 95% C.I. and >65 years —— -0.6 (0.1)
the p-value for the between- <65 years —_—— -0.8 (0.1)
group comparison Duration 0.221
>10 years —— -0.6 (0.1)
<10 years —_— -0.8 (0.2)
Obesity 0.058
Yes ——i -0.9 (0.1)
No —— 0.5 (0.1)
Baseline HbA1c <0,001
>7.0% —_—— -0.9 (0.1)
<7.0% ——i -0.3(0.1)
CKD 0.477
Yes - -0.5(0.2)
No —— -0.7 (0.1)
Microangiopathy 0.690
Yes —i -0.7 (0.2)
No ——— 0.7 (0.1)
Macroangiopathy 0.414
Yes —e—i -0.5(0.1)
No ——i -0.6 (0.1)
SGLT2i 0.086
Yes ° 1.0 (0.2)
No ——i -0.6 (0.1)
Prior DPP4i 0.026
Yes —— -0.4 (0.1)
No ——i -0.8 (0.1)
Ondrug 0.002
Yes —— -0.9 (0.1)
No —— -0.4 (0.1)
2 5% weight loss 0.013
Yes —e—i 0.9 (0.1)
No —e—i -0.5(0.1)
T T
-1.5 -1.0 -0.5 0.0

Change in HbA1c (%) with 95% C..

benefit was observed among patients who were naive to
DPP-4 inhibitors, but a significant reduction in HbAlc was
noted even after switching from a DPP-4 inhibitor to oral
semaglutide. An early improvement in cardiovascular risk
factors, like blood pressure and total cholesterol, was also
observed after initiation of oral semaglutide.

It is important to underline that these results were
achieved with less than the maximal dose of oral semaglu-
tide in the majority of patients. Indeed, at the end of the
observation, roughly 2 out of 3 patients were receiving the
7 mg maintenance dose and only 1 out of 4 had escalated to
the maximum licenced 14 mg dose. We do not have infor-
mation on whether this incomplete dose escalation was due
to gastrointestinal side effects or a lack of perceived need to
further improving glycaemic and body weight control, as
several patients reached HbAlc values below 7% with the
7 mg dose. Yet, a small fraction of patients remained on the
starting 3 mg dose, which is not considered a maintenance
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dose of oral semaglutide. In such cases, the reason for not
increasing to 7 mg could be related to gastrointestinal side
effects or to a lack of patient’s and healthcare professional’s
action for dose escalation. In general, it can be anticipated
that targeting the maximal 14 mg dose in all patients, as
done in RCTs [3], would have allowed even greater improve-
ments in glycaemic control and body weight.

As expected from data on injectable semaglutide [17], we
found a weak though significant direct correlation between
the improvement in HbAlc and the loss of body weight.
The greatest improvement in HbAlc was observed among
patients who lost 5% or more their initial body weight,
reinforcing the importance of weight management in the
achievement of treatment goals for people with T2D [18].

So far, this is the longest real-world study on oral sema-
glutide. The follow-up of our study was longer than that
of the IGNITE international observational study (about
6 months) [12], though further observational studies will be
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needed to assess the long-term benefits and persistence of
glycaemic and body weight effectiveness of oral semaglu-
tide. The importance of dose optimization is also evidence
looking at the shape of the HbA1c and body weight curves
over time, which tended to plateau between 6 and 9 months,
and then declined further after 12 months. Given that, in the
Italian specialist care setting, patients with T2D who are not
on insulin are seen every 6—9 months, we assume that most
patients were recommended to self-titrate to 7 mg after one
month of therapy with the 3 mg dose, but that the titration
to 14 mg was suggested after the follow-up visit. Therefore,
to overcome this inertia, tighter self-titration schedules may
be proposed.

The estimated median persistence time on oral sema-
glutide was 19 months. Previous studies reporting data
on persistence on GLP-1RA have been disappointing. An
analysis of German data showed a median persistence time
of 11 months, with a trend increase from the 2007-2012 to
the 2017-2020 period [19]. Although we have no informa-
tion on the reasons leading to treatment discontinuation, the
high proportion of patients not achieving HbAlc reduction
among those who discontinued may indicate a lack of effi-
cacy. However, it should be noted that baseline HbAlc was
lower (7.2%) in those who subsequently discontinued oral
semaglutide, possibly suggesting that the drug was being
used not only for glucose control, but also for weight man-
agement. After withdrawing therapy with oral semaglutide,
in most cases, patients switched to an injectable GLP-1RA
or to an SGLT?24i, all drugs provided with demonstrated car-
diovascular and renal protection [20]. While there is still no
evidence that oral semaglutide can protect people with T2D
from adverse cardiovascular or renal outcomes, it has been
demonstrated that dose-concentration curves of injectable
and oral semaglutide can exert consistent cardiovascular
effects [21]. In addition, the evidence that oral semaglutide
can significantly improve not only glycaemic control and
body weight but also cardiovascular risk factors (including
blood pressure, lipids and inflammation), supports a cardio-
protective action [6]. Waiting for the results of the ongoing
SOUL trial, we hypothesize that formal evidence of car-
diovascular efficacy could improve the confidence and the
persistence on oral semaglutide.

Oral semaglutide obtained reimbursement approval in
Italy in July 2021 and we included in this analysis patients
who initiated the drug up to December 2021, thereby reflect-
ing the first 6 months of use in clinical practice. This is
important because a learning curve always follows the avail-
ability of new medications and the initial use may not reflect
the subsequent positioning of the drug or the recommended
use according to therapeutic algorithms. A relatively low
HbA ¢ level at the time of initiation of oral semaglutide was
reported recently by Candido et al. but, in such study, most
patients were switching from a regimen containing DPP-4

inhibitors [14]. With the progressive decline in the use of
DPP-4 inhibitors [22, 23], the phenotype of patients initi-
ating oral semaglutide may change accordingly. Therefore,
generalizability of our findings need to be carefully consid-
ered in view of this evolving therapeutic scenario.

With this caveat in mind, overall patient characteristics
suggest that oral semaglutide was being initiated in a rela-
tively early stage of the disease. This is not represented by
short disease duration, but mainly by the complication bur-
den and the background therapeutic regimen, characterized
by a predominance of metformin and a small proportion of
insulin users. Indeed, the average number of other glucose
lowering medication classes at the time of initiation of oral
semaglutide was 1.31, indicating that oral semaglutide was
being used mostly in a dual oral regimen. In addition, the
prevalence of retinopathy, kidney disease, and established
cardiovascular disease were relatively low compared with
those observed in the Italian population of patients with T2D
under specialist care [22]. Prior data collected between 2010
and 2018 showed that GLP-1RA had been prescribed for
patients with progressively more advanced disease stage,
frequent use of insulin and high prevalence of cardiovascular
disease [10]. Now, the observation that oral semaglutide was
being initiated in patients with a relatively low prevalence of
complications and use of insulin is reassuring that the oral
delivery route is helping re-positioning GLP-1RA earlier in
the natural course of T2D.

The study has several limitations. First, the lack of a
control groups makes it impossible to dissect the true con-
tribution of oral semaglutide to the glycaemic and body
weight reduction from that of lifestyle changes that could
have occurred concomitantly. Second, not all patients had
the same observation time and schedule of follow-up, result-
ing in the need to force the data into 6-month intervals and
to model HbA1lc and body weight changes. Third, we had
no information on tolerability, adherence and reasons for
discontinuation of oral semaglutide, thereby providing quite
limited information on strategies to improve persistence.

Conclusion

In this real-world study, oral semaglutide, an orally admin-
istered GLP-1 receptor agonist, demonstrated effectiveness
in managing T2D. Significant reductions in HbAlc levels
(-0.9%) and substantial weight loss (— 3.4 kg) were observed
over an 18-month period, along with an early improvement
in cardiovascular risk factors. While larger and longer stud-
ies are needed, these findings endorse oral semaglutide as
a suitable option for early T2D treatment, offering both
improved glucose control and weight management in clini-
cal practice.
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