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ABSTRACT

Introduction: To complement results of the
SUSTAIN program, this study assessed effec-
tiveness and safety of once weekly subcuta-
neous semaglutide in people with type 2
diabetes (T2D) managed under routine care.
Methods: This was a multicenter, observa-
tional, retrospective study including all patients
treated with semaglutide. Changes in clinical
outcomes from baseline to 6 and 12 months
were assessed in patients who were glucagon-
like peptide receptor agonist (GLP-1RA) naı̈ve or
switching from another GLP-1RA. Discontinu-
ation rate was assessed.
Results: Overall, 216 patients (mean age
64 years, 65.7% men) were evaluated: 135
(61.5%) naı̈ve and 81 (38.5%) switchers from

another GLP-1RA. In the naı̈ve cohort, after
6 months from semaglutide initiation, levels of
HbA1c significantly decreased by - 1.31%
(p\ 0.0001). All obesity indices improved, with
mean reductions in body weight of - 3.92 kg, in
BMI of - 1.43 kg/m2, and in waist circumfer-
ence of - 5.03 cm. In the switcher cohort, sta-
tistically significant improvements in HbA1c
(- 0.78%), body weight (- 2.64 kg), and waist
circumference (- 3.03 cm) were obtained after
6 months. Reductions were sustained after
12 months in both cohorts (mean semaglutide
dose: 0.86 mg in naı̈ve and 0.96 mg in switcher
cohort). Blood pressure and lipid profile mean
levels decreased after 12 months from
semaglutide initiation in both cohorts. No sev-
ere hypoglycemia occurred; 6.5% of patients
discontinued semaglutide (2.8% due to gas-
trointestinal side effects).
Conclusion: Effectiveness and tolerability of
semaglutide have been confirmed in the real
world irrespective of diabetes duration and
severity. As expected, more marked reductions
in HbA1c and obesity indices were obtained in
naı̈ve patients, but it is noteworthy that rele-
vant improvements were also obtained in
patients already treated with GLP-1RAs.
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Key Summary Points

Why carry out this study?

In the SUSTAIN Program, once-weekly
(ow) subcutaneous semaglutide, the most
recent glucagon-like peptide receptor
agonist (GLP-1RA) available in Italy, has
shown safety and clinically relevant
improvements in glycemic control and
body weight versus a wide range of
comparators in people with type 2
diabetes (T2D).

Real-world evidence (RWE) data
generation is crucial not only to confirm
safety and effectiveness of this drug in
routine clinical practice but also to
complement evidence from randomized
clinical trials.

What was learned from the study?

This study confirms the effectiveness and
tolerability of semaglutide in real-world
clinical practice, without any new safety
concerns.

Patients receiving semaglutide
experienced statistically significant and
clinically relevant glycemic reduction and
obesity index improvements. These results
are documented not only in GLP-1RA
naı̈ve patients, but also in patients already
treated with other GLP-1RAs.

INTRODUCTION

The global prevalence of diabetes has reached
pandemic proportions, and diabetes has
emerged as one of the most serious and com-
mon chronic diseases of these times, causing
life-threatening, disabling, and costly compli-
cations and reducing life expectancy [1].
Recently, the American Diabetes Association
and the European Association for the Study of
Diabetes updated the position statements on

the optimal management of type 2 diabetes
(T2D) in adults; similarly, the Italian guidelines
were reviewed [2–4] to focus on the innovative
perspectives of new diabetes therapies. Specifi-
cally, guidelines now recommend glucagon-like
peptide receptor agonists (GLP-1RAs) with pro-
ven cardiovascular (CV) benefit as one of the
two preferred options for add-on therapy in T2D
people with established atherosclerotic CV dis-
ease after metformin and lifestyle intervention.
GLP-1RAs are also recommended in patients not
meeting individualized glycemic goals and
needing to minimize hypoglycemia or promote
weight loss [3]. In patients with a previous CV
event, the new Italian Guidelines recommend
metformin, GLP-1RA, or sodium-glucose
cotransporter 2 (SGLT2) inhibitors as first-line
options because of their documented CV pro-
tection [4].

GLP-1RA class now includes several mole-
cules, which can be classified according to their
origin, structure, duration of action, and mode
of administration [5, 6]. The most recent GLP-
RA commercially available in Italy is once
weekly subcutaneous (s.c.) semaglutide. It was
designed as a powerful, long-acting GLP-1 ana-
logue. Semaglutide has 94% sequence homol-
ogy with native GLP-1 and three key structural
differences that provide extended pharmacoki-
netics: substitution of Ala with Aib at position 8
increases enzymatic (DPP4) stability, attach-
ment of a linker and C18 di-acid chain at posi-
tion 26 provides strong binding to albumin, and
substitution of Lys with Arg at position 34 pre-
vents C18 fatty acid binding at the wrong site
[7, 8].

It has been shown that once weekly GLP-1RA
administration, rather than once daily, can
significantly improve patient convenience and
adherence [9]. Efficacy and safety of semaglu-
tide s.c. have been proven in the SUSTAIN
program: semaglutide 1 mg reduced glycated
hemoglobin (HbA1c) levels up to 1.8% from
baseline, and 57–74% of patients experienced a
reduction of HbA1c levels to \ 7.0% with
0.5 mg and 67–79% with 1 mg. It also reduced
body weight by up to 6.5 kg from baseline.
Clinically relevant improvements were docu-
mented with semaglutide used as monotherapy
or add-on therapy and in both GLP-1RA naı̈ve
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and switcher patients. In addition, the SUSTAIN
6 trial demonstrated a significant reduction in
major CV events with semaglutide versus pla-
cebo in patients with T2D at high CV risk. The
hazard ratio (HR) for major adverse cardiac
events (MACE) was 0.74 (95% CI 0.58, 0.95) in
subjects treated with semaglutide versus pla-
cebo [10–17].

Real-world evidence (RWE) is increasingly
used to complement evidence from randomized
clinical trials and measure effectiveness and
safety of new drugs when prescribed under
routine clinical practice conditions [18, 19].

The objective of the present study was to
report the real-world use and impact of
semaglutide in patients with T2D who were
GLP-1RA naı̈ve or switchers, managed under
routine care. Characteristics of patients receiv-
ing semaglutide were described for ‘‘phenotyp-
ing’’ the semaglutide-treated population.
Therefore, 6 and 12 months after semaglutide
initiation, changes in HbA1c, weight, and other
key clinical parameters, discontinuation rate,
and safety were assessed in both GLP-1RA naı̈ve
patients and those switching from another GLP-
1RA.

METHODS

This was a multicenter observational retrospec-
tive study, performed in three diabetes clinics in
Umbria (Perugia, Città di Castello, Castiglione
del Lago, Italy).

All patients treated with semaglutide s.c.
were eligible for the study; no exclusion criteria
were applied.

Data were retrospectively collected from
electronic medical records (EMR). At baseline
(i.e., the date of the first prescription of
semaglutide, T0), the following information
was collected: gender, age, diabetes duration,
family history of diabetes, previous CV disease
(stroke, myocardial infarction, ischemic heart
disease, dilated cardiomyopathy), years from
the diagnosis of the first major CV event,
retinopathy, history of leg ulcer, smoking habit,
HbA1c, obesity indices [weight, body mass
index (BMI), waist circumference], systolic and
diastolic blood pressure (SBP and PBP), lipid

profile (total cholesterol, triglycerides, high-
density lipoprotein (HDL) cholesterol, low-
density lipoprotein (LDL) cholesterol, renal
function [creatinine, estimated glomerular fil-
tration rate (eGFR), albuminuria], liver function
[alanine aminotransferase (ALT), aspartate
transferase (AST), gamma GT (GGT)], previous
diabetes therapy and drugs used in combination
at the first prescription of semaglutide, antihy-
pertensive drugs, and other chronic therapies.

Follow-up data collected after 6 (T6) and 12
(T12) months were: HbA1c, obesity indices,
blood pressure, lipid profile, renal function,
mean doses and dose change of semaglutide
during follow-up, and time to and reason for
semaglutide discontinuation.

Data on severe episodes of hypoglycemia
(i.e., episodes requiring intervention of third
parties) were also collected.

The study protocol was approved by the
regional ethics committee of the participating
centers (Umbria Regional Ethics Committee,
approval no. 20338/20/ON—November 30,
2020). Informed consent was obtained from all
patients for being included in the study.

Statistical methods

Considering the preliminary descriptive nature
of this study, a formal sample size calculation
was not performed. However, a minimum
sample size of 47 patients in each cohort
allowed detection of a decrease in HbA1c levels
of at least 0.5% with a statistical power of 90%,
assuming an estimated standard deviation of
differences of 1.0 and with a significance level
(alpha) of 0.05.

Statistical analyses were performed by strati-
fying study population by previous use of GLP-
1RAs: new GLP-1RA users (naı̈ve cohort) and
patients switching from another GLP-1RA to
semaglutide (switcher cohort).

Descriptive data were summarized as mean
and standard deviation for continuous variables
or frequency and proportion for categorical
variables. Baseline patient characteristics
according to the study cohort were compared
using the unpaired t-test or the Mann-Whitney
U-test in case of continuous variables and the
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chi-square test or the Fisher exact test for cate-
gorical variables, as appropriate. Statistical sig-
nificance was declared if p\0.05.

The co-primary end points were the changes
in HbA1c and weight after 6 months. All other
changes in continuous clinical end points at 6
and 12 months represented secondary end
points. In addition, the proportion of patients
reaching HbA1c\7% and weight loss[ 5%
was considered categorical secondary end
points.

Changes in continuous study end points
were assessed using mixed models for repeated
measurements. Results are expressed as esti-
mated mean or estimated mean difference from
T0 with their 95% confidence intervals (95%
CI). Paired t-tests derived from linear mixed
models for repeated measurements were applied
for within-group comparisons in the naı̈ve and
switcher cohorts. Between-group comparisons
were avoided because of systematic differences
in the two study cohorts.

RESULTS

Characteristics of patients treated
with semaglutide

Overall, 216 patients (mean age 64 years, 65.7%
men) treated with semaglutide were identified
in EMRs, of whom 135 (61.5%) were GLP-1RA
naı̈ve and 81 (38.5%) switched from another
GLP-1RA. The two groups differed in terms of
diabetes duration (11.4 vs. 14.4 years; p = 0.004)
and proportions of use of antiplatelets (33.3%
vs. 18.5%, p = 0.02). Furthermore, 35.6% vs.
23.5% had a history of CV event, although
statistical significance was not reached
(p = 0.06). No other statistically significant dif-
ferences emerged in the other baseline patient
characteristics (Table 1). In both groups, wide
variability (as indicated by the large standard
deviations) in terms of age, diabetes duration,
and HbA1c was observed.

Among patients already treated with GLP-
1RA, 52 (66.7%) switched from liraglutide
1.8 mg, 12 (15.4%) from dulaglutide, 7 (9.0%)
from exenatide LAR, 5 (6.4%) from liraglutide
1.2 mg, 1 (1.3%) from liraglutide 0.6 mg, and 1

(1.3%) from lixisenatide 50 mg. Furthermore,
54 patients (66.7%) were treated with schemes
including basal insulin, while the remainder
were treated with oral hypoglycemic agents
(OHA) only (Fig. 1).

Among GLP-1RA-naı̈ve patients, 69 (51.1%)
were treated with OHAs only before starting
semaglutide, while 66 (48.9%) were treated with
basal insulin, of whom 37 (27.4%) were also
prescribed short-acting insulin (Fig. 1). There-
fore, previous and concomitant treatments
varied within the naı̈ve and switcher
populations.

Concomitant glucose-lowering, antihyper-
tensive, and lipid-lowering treatments were not
modified during the study period.

Effectiveness of liraglutide

Data availability for each study end point at
each visit is shown in Appendix 1. Changes in
estimated mean levels of continuous end points
during the follow-up and within-group com-
parisons (T6 vs. T0 and T12 vs. T0) are shown in
Table 2 and Fig. 2.

In the naı̈ve cohort, after 6 months from
semaglutide initiation, levels of HbA1c were
significantly reduced by - 1.31% (p\ 0.0001)
(mean dose of semaglutide was 0.82 mg), and
reduction was sustained after 12 months
(- 1.26; p = 0.0001) (mean dose 0.86 mg).

All obesity indices were improved after 6 and
12 months: body weight decreased by - 3.92 kg
after 6 months (p\ 0.0001) and by - 5.22 kg
after 12 months (p\ 0.0001) (corresponding to
a BMI reduction of - 1.43 kg/m2 at 6 months
and - 1.81 kg/m2 at 12 months; p\0.0001 for
both comparisons); waist circumference was
reduced by - 5 cm after 6 months (p\ 0.0001),
and the reduction was maintained after
12 months from baseline (p\0.0001).

In patients already treated with GLP-1RAs,
statistically significant improvements in HbA1c
and body weight were obtained after 6 and
12 months from semaglutide initiation.

After 6 months, levels of HbA1c were signif-
icantly reduced by - 0.78% (p\0.0001) (mean
dose of semaglutide was 0.96 mg), and reduc-
tion was sustained after 12 months (- 0.82%;
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Table 1 Baseline patient characteristics at the first prescription of semaglutide

Variable Overall (mean – SD
or %)

Naı̈ve (mean – SD
or %)

Switchers (mean – SD
or %)

p value*

N 216 135 81

Age (years) 64.1 ± 10.4 64.1 ± 11.1 64.1 ± 9.2 0.67

Males (%) 65.7 65.2 66.7 0.82

Diabetes duration(years) 12.5 ± 8.3 11.4 ± 8.6 14.4 ± 7.5 0.004

Family history of diabetes(%) 59.8 62.5 55.8 0.44

Previous cardiovascular disease 31.0 35.6 23.5 0.06

Stroke 2.8 3.0 2.5 0.38

Myocardial infarction 23.6 26.7 18.5

Stroke ? IMA 1.9 2.2 1.2

Ischemic heart disease 2.3 3.7 0.0

Dilated cardiomyopathy 0.5 0.0 1.2

Years passed from the diagnosis

of the first major cardiovascular

event(years)

5.1 ± 4.7 4.6 ± 4.0 6.5 ± 6.0 0.24

Retinopathy (%) 14.4 12.6 17.3 0.34

History of leg ulcer (%) 4.6 3.0 7.4 0.18

Smokers (%)

Yes 15.8 14.7 17.9 0.66

No 47.5 46.1 50.0

Ex 36.7 39.2 32.1

HbA1c (%) 8.4 ± 1.4 8.4 ± 1.6 8.3 ± 1.3 0.79

Obesity indices

Waist circumference (cm) 113.0 ± 14.1 114.0 ± 12.9 111.2 ± 16.1 0.25

Weight (kg) 94.6 ± 18.7 95.0 ± 17.5 94.0 ± 20.5 0.53

BMI (kg/m2) 33.5 ± 5.9 33.7 ± 5.7 33.0 ± 6.3 0.21

Blood pressure

Systolic (mmHg) 138.6 ± 16.2 137.3 ± 16.4 140.6 ± 15.9 0.17

Diastolic (mmHg) 79.9 ± 9.7 80.0 ± 9.6 79.8 ± 10.0 0.83

Lipid profile

Total cholesterol (mg/dl) 170.7 ± 41.9 171.3 ± 47.0 169.9 ± 33.0 0.88

Triglycerides(mg/dl) 172.4 ± 102.8 166.7 ± 96.6 181.4 ± 112.0 0.23

HDL cholesterol(mg/dl) 45.0 ± 10.5 45.3 ± 11.4 44.4 ± 8.9 0.87
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p = 0.0001) (mean dose of semaglutide
remained 0.96 mg) (Table 2).

All obesity indices were improved after 6 and
12 months: body weight decreased by - 2.64 kg
after 6 months (p\ 0.0001) and by - 3.13 kg
after 12 months (p = 0.0003) (corresponding to
a BMI reduction of –1.00 kg/m2 at 6 months and
- 0.85 kg/m2 at 12 months (0.005); waist cir-
cumference was reduced by - 3 cm after
6 months (p\ 0.0001) (Table 2 and Fig. 2).

Clinically relevant reductions of systolic and
diastolic blood pressure mean levels were doc-
umented after 12 months from semaglutide
initiation in both cohorts, although statistical
significance was reached only for diastolic
blood pressure in the naı̈ve cohort (Table 2).

Total cholesterol and LDL cholesterol levels
also significantly improved in the naı̈ve cohort
during 12 months, while the reduction in
triglyceride levels was statistically significant at
6 months in the switcher cohort (Table 2).

Table 1 continued

Variable Overall (mean – SD
or %)

Naı̈ve (mean – SD
or %)

Switchers (mean – SD
or %)

p value*

LDL cholesterol (mg/dl) 90.0 ± 33.8 91.1 ± 37.2 88.3 ± 27.9 0.96

Renal function

Creatinine (mg/dl) 1.0 ± 0.6 0.9 ± 0.3 1.1 ± 0.9 0.65

eGFR (ml/min*1.73m2) 79.8 ± 22.0 80.3 ± 21.7 79.0 ± 22.7 0.97

eGFR\ 60 ml/min*1.73m2(%) 18.9 18.1 20.3 0.71

Albuminuria (mg/dl) 8.2 ± 14.5 6.7 ± 11.3 10.0 ± 17.6 0.20

Hepatic function

ALT (iu/l) 30.3 ± 24.0 29.0 ± 21.3 32.2 ± 27.5 0.87

AST (iu/l) 28.2 ± 21.7 25.6 ± 16.2 31.9 ± 27.6 0.45

GGT (iu/l) 45.5 ± 59.3 43.1 ± 64.6 49.4 ± 49.7 0.052

Antihypertensive drugs (%) 59.7 57.8 63.0 0.45

ARB 16.2 14.8 18.5 0.47

Diuretic 21.8 23.7 18.5 0.37

Calcium-antagonists 27.8 25.9 30.9 0.43

ACE-inhibitor 29.2 25.9 34.6 0.18

Beta blocker (%) 28.2 30.4 24.7 0.37

Lipid-lowering agents (%) 38.4 40.7 34.6 0.37

Statin 37.0 39.3 33.3 0.38

Ezetemibe 6.5 6.7 6.2 0.89

Anticoagulants (%) 4.2 2.2 7.4 0.06

Antiplatelets (%) 27.8 33.3 18.5 0.02

*Unpaired t-test or Mann-Whitney U-test for continuous variables and chi-square test or Fisher exact test for categorical
variables, as appropriate
Statistically significant p values (p\0.05) are in bold
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No changes were documented in renal
function (Table 2).

In terms of categorical end points, HbA1c
levels\ 7% were reached by 52% of naive
patients and 31% of switchers and weight
loss[5% by 46.9% of naive patients and 25.9%
of switchers.

Semaglutide s.c. dosing

Dose of semaglutide was titrated during
12 months. In the naı̈ve cohort, almost all
patients started with 0.25 mg. After 6 months,
65.1% of patients were treated with 1 mg and
after 12 months 71.7% were treated with the
maximum dose of 1 mg. In the switcher cohort,
the initial dose of semaglutide was 0.5 mg in
40.7% of cases, but also the other two doses
were frequently adopted. After 6 and
12 months, most patients was prescribed the
maximum dose of 1 mg (Fig. 3).

Safety

Patients discontinuing semaglutide during the
12 months were a small minority (N = 14,
6.5%). Mean time to discontinuation was
4.3 ± 3.6 months; in 6 out of 14 patients, the

reason for discontinuation was the occurrence
of gastrointestinal side effects; in the other
cases, the interruption was due to patient deci-
sion or need for therapy intensification.

No severe hypoglycemia occurred.

DISCUSSION

This study confirms the effectiveness and tol-
erability of semaglutide s.c. in real-world clini-
cal practice, without any new safety concerns.

Results show relevant reductions in HbA1c
and obesity indices and additional benefits in
cardiovascular risk factors, in both cohorts of
naı̈ve patients and switchers from another GLP-
1RA.

The study documented the generalizability
of the benefits obtained in the SUSTAIN pro-
gram [10–17] to the real-world setting. In the
SUSTAIN program, HbA1c was reduced from 1.1
to 1.5% with semaglutide 0.5 mg and from 1.4
to 1.8% with semaglutide 1 mg; weight was
reduced from 3.5 to 4.6 kg with semaglutide
0.5 mg and from 4.5 to 6.5% with semaglutide
1 mg. In the present study, after 6 months, in
the naı̈ve cohort, 34% of patients were treated
with 0.5 mg and 65% with 1 mg; HbA1c and
weight decreased by 1.3% and 3.9 kg,
respectively.
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Fig. 1 Treatment schemes at semaglutide initiation by cohort (naı̈ve or switchers)
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Table 2 Effectiveness of semaglutide: results of longitudinal models by treatment group

Change
in:

Visit Naive Switchers

Estimated
mean and 95%
CI

Estimated mean
difference from T0
and 95% CI

Within
group
p value*

Estimatedmean
and 95% CI

Estimated mean
difference from T0
and 95% CI

Within
group
pvalue*

HbA1c

(%)

T0 8.4

(8.19;8.62)

8.24

(7.95;8.53)

T6 7.09

(6.85;7.34)

- 1.31

(- 1.56;- 1.06)

< 0.0001 7.46

(7.14;7.78)

- 0.78

(- 1.11;- 0.45)

< 0.0001

T12 7.15

(6.81;7.49)

- 1.26

(- 1.6;- 0.91)

< 0.0001 7.42

(6.94;7.9)

- 0.82

(- 1.3;- 0.34)

0.0001

Weight

(kg)

T0 95.25

(92.11;98.39)

94.44

(90.37;98.52)

T6 91.34

(88.17;94.5)

- 3.92

(- 4.79;-3.05)

< 0.0001 91.8

(87.68;95.92)

- 2.64

(- 3.81;- 1.48)

< 0.0001

T12 90.03

(86.72;93.34)

- 5.22

(- 6.51;- 3.93)

< 0.0001 91.32

(87.02;95.62)

- 3.13

(- 4.8;-1.45)

0.0003

BMI

(kg/

m2)

T0 33.77

(32.78;34.77)

33.11

(31.82;34.4)

T6 32.34

(31.33;33.34)

- 1.43

(- 1.74;- 1.13)

< 0.0001 32.11

(30.81;33.42)

- 1.00

(- 1.4;- 0.59)

< 0.0001

T12 31.96

(30.9;33.03)

- 1.81

(- 2.26;- 1.35)

< 0.0001 32.26

(30.88;33.63)

- 0.85

(- 1.44;- 0.26)

0.005
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Table 2 continued

Change in: Visit Naive Switchers

Estimated
mean and 95%
CI

Estimated
mean
difference from
T0 and 95% CI

Within
group
p value*

Estimatedmean
and 95% CI

Estimated
mean
difference from
T0 and 95% CI

Within
group
pvalue*

Waist

circumference

(cm)

T0 113.29

(110.62;115.96)

111.56

(107.75;115.38)

T6 108.26

(105.56;110.96)

- 5.03

(- 6.37;- 3.7)

< 0.0001 108.53

(104.64;112.42)

- 3.03

(- 4.82;- 1.25)

0.001

T12 107.93

(104.95;110.91)

- 5.36

(- 7.16;- 3.56)

< 0.0001 109.47

(105.01;113.93)

- 2.09

(- 4.96;0.77)

0.15

Systolic blood

pressure

(mmHg)

T0 137.43

(133.82;141.03)

140.58

(136.07;145.09)

T6 138.28

(130.95;145.61)

0.85

(- 7;8.7)

0.83 136.46

(128.00;144.92)

- 4.12

(- 13.26;5.02)

0.37

T12 131.77

(123.34;140.19)

- 5.66

(- 14.51;3.18)

0.20 132.89

(120.62;145.15)

- 7.69

(- 20.36;4.98)

0.23

Diastolic blood

pressure

(mmHg)

T0 80.07

(78.02;82.13)

79.72

(77.15;82.3)

T6 80.51

(76.6;84.42)

0.43

(- 3.57;4.44)

0.83 77.12

(72.45;81.78)

- 2.61

(- 7.38;2.17)

0.28

T12 74.94

(70.51;79.38)

- 5.13

(- 9.61;- 0.65)

0.03 78.03

(71.69;84.37)

- 1.69

(- 8.03;4.65)

0.59

Total cholesterol

(mg/dl)

T0 171.18

(163.13;179.23)

171.5

(161.41;181.59)

T6 162.32

(152.79;171.86)

- 8.86

(- 17.09;-

0.63)

0.04 166.8

(155.07;178.52)

- 4.7

(- 14.37;4.97)

0.34

T12 157.33

(145.67;168.99)

- 13.85

(- 24.39;-

3.32)

0.01 162.31

(146.09;178.53)

- 9.19

(- 23.98;5.61)

0.22
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Table 2 continued

Change in: Visit Naive Switchers

Estimated
mean and 95%
CI

Estimated mean
difference from
T0 and 95% CI

Within
group
p value*

Estimatedmean
and 95% CI

Estimated mean
difference from
T0 and 95% CI

Within
group
pvalue*

Triglycerides

(mg/dl)

T0 168.43

(150.84;186.03)

186.64

(164.54;208.75)

T6 163.83

(141.7;185.97)

- 4.6

(- 26.32;17.12)

0.68 153.78

(126.93;180.63)

- 32.86

(- 58.93;- 6.8)

0.01

T12 155.76

(127.65;183.88)

- 12.67

(- 40.33;14.99)

0.37 177.81

(138.12;217.5)

- 8.83

(- 47.74;30.07)

0.65

HDL

cholesterol

(mg/dl)

T0 45.14

(43.22;47.06)

44.28

(41.85;46.71)

T6 44.38

(42.1;46.66)

- 0.77

(- 2.68;1.14)

0.43 42.2

(39.45;44.96)

- 2.07

(- 4.23;0.08)

0.06

T12 45.37

(42.67;48.07)

0.22

(- 2.16;2.61)

0.85 45.66

(41.93;49.39)

1.38

(- 1.93;4.68)

0.41

LDL

cholesterol

(mg/dl)

T0 90.02

(83.59;96.45)

89.38

(81.29;97.46)

T6 83.19

(74.8;91.58)

- 6.83

(- 14.64;0.99)

0.087 95.38

(85.85;104.91)

6.00

(- 2.56;14.57)

0.17

T12 80.37

(70.59;90.14)

- 9.66

(- 18.92;- 0.39)

0.04 82.55

(68.85;96.25)

- 6.83

(- 19.66;6)

0.29

Creatinine

(mg/dl)

T0 0.94

(0.84;1.04)

1.05

(0.92;1.18)

T6 0.95

(0.85;1.06)

0.01

(- 0.04;0.06)

0.74 1.05

(0.91;1.19)

0

(- 0.06;0.07)

0.95

T12 0.95

(0.84;1.07)

0.01

(- 0.06;0.08)

0.75 1.07

(0.92;1.22)

0.02

(- 0.07;0.11)

0.70
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The study also documented that semaglutide
can be used in a wide range of people with T2D,
irrespective of age, diabetes duration, previous
use of GLP-1RAs, and background glucose-low-
ering treatment, supporting its use not only in
patients with recent T2D diagnosis, but also in
more advanced stages of the disease, such as
patients already treated with insulin. Further-
more, in the study population the proportion of
patients with established CV disease was lower

than in CV outcome trials (CVOTs) [20]; in fact,
among patients initiating semaglutide under
routine clinical practice, from 1/4 to 1/3 of
patients had a history of CV events.

As expected, more marked improvements in
HbA1c and weight were obtained in naı̈ve
patients, but it is noteworthy that further
improvements were obtained in patients
already treated with GLP-1RAs. Existing data
suggest that semaglutide can be more effective

Table 2 continued

Change in: Visit Naive Switchers

Estimated
mean and
95% CI

Estimated mean
difference from
T0 and 95% CI

Within
group
p value*

Estimatedmean
and 95% CI

Estimated mean
difference from
T0 and 95% CI

Within
group
pvalue*

eGFR (ml/

min*1.73m2)

T0 80.7

(76.82;84.57)

79.34

(74.33;84.35)

T6 79.42

(75.1;83.74)

- 1.28

(- 4.11;1.55)

0.37 78.76

(73.29;84.23)

- 0.58

(- 4.14;2.98)

0.75

T12 80.63

(75.77;85.49)

- 0.07

(- 3.69;3.56)

0.97 78.43

(71.97;84.88)

- 0.91

(- 5.74;3.92)

0.71

Albuminuria

(mg/dl)

T0 6.79

(3.75;9.82)

9.93

(6.53;13.33)

T6 4.88

(0.77;8.99)

- 1.91

(- 6.65;2.84)

0.43 5.49

(0.86;10.12)

- 4.44

(- 9.65;0.77)

0.09

T12 4.9

(-

0.76;10.56)

- 1.88

(- 7.98;4.21)

0.54 13.48

(6.91;20.04)

3.54

(- 3.41;10.5)

0.31

Semaglutide

dose

T0 0.25

(0.22;0.29)

0.57

(0.53;0.62)

T6 0.82

(0.78;0.86)

0.57

(0.52;0.61)

< 0.0001 0.96

(0.91;.01)

0.39

(0.33;0.44)

< 0.0001

T12 0.86

(0.8;0.91)

0.60

(0.54;0.67)

< 0.0001 0.96

(0.88;1.03)

0.38

(0.3;0.47)

< 0.0001

Changes in estimated mean levels of continuous end points during the follow-up and within-group comparisons (T6 vs. T0
and T12 vs. T0)
*Paired t-test derived from linear mixed models for repeated measurements. Statistically significant p values (p\ 0.05) are in
bold
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than other GLP-1RAs, while the safety profile
does not differ from that reported with other
GLP-1RAs [21]. The reason why semaglutide is
more effective than the other GLP-1RAs is still
to be clarified, but it seems to be related to its
molecular properties. The high constant level of
the drug may contribute to receptor activation
and full dipeptidyl peptidase-4 (DPP-4) protec-
tion. The weight effect is believed to be exerted

via receptors in the central nervous system
through a facilitated entry into additional
regions of the nervous system due to the
molecular structure of semaglutide [22].

GLP-1RAs demonstrated additional benefits
on CV risk factors such as blood pressure
reduction and improvement of dyslipidemia
[23]. In line with available literature, even this
study showed a trend of improvement in CV

6.5
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7.5

7.7
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8.5
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89

90

91
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Body weight (Kg)

Naive Switchers

Fig. 2 Effectiveness of semaglutide: results of longitudinal models by treatment group. Changes in estimated mean levels of
HbA1c and body weight during the follow-up
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risk factors, although statistical significance was
reached only in some cases. A recent expert
opinion of the Italian Diabetes Society under-
lined that GLP-1RAs possess properties useful to
treat not only hyperglycemia, but also addi-
tional conditions such as CV risk factors and
non-alcoholic fatty liver disease [6].

Study results are consistent with real-world
studies conducted in other countries. In
Canada, a study based on the retrospective
analysis of a diabetes registry (SPARE study) on

937 naı̈ve patients documented a statistically
significant mean reduction in HbA1c of - 1.03
and in weight of - 3.9 kg, with no significant
change in self-reported incidence of hypo-
glycemia [24]. Another real-world Canadian
study (REALIZE-DM, N = 164) documented that
in patients switching from another GLP-RA (li-
raglutide or dulaglutide), semaglutide allowed
achieving further reductions in HbA1c (- 0.65%
after 6 months) and weight (- 1.69 kg) [25].
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Fig. 3 Dosing of semaglutide during follow-up by cohort
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In the US, the EXPERT study based on the
use of EMRs showed that switching to
injectable semaglutide from any other GLP-1RA
was associated with significant improvements
in HbA1c (N = 710) at 6 months (- 0.7%) and
sustained at 12 months; weight reductions
(N = 921) were also significant at 6 months
(- 2.1 kg) and greater at 12 months (- 2.8 kg)
[26]. In addition, data from the US Commer-
cially Insured and Medicare Advantage Popula-
tion (N = 1888) showed that naı̈ve patients
obtained a reduction in HbA1c two times larger
than that of switchers (- 1.2% vs. 0.6%); addi-
tionally, among the subgroup of patients with a
baseline HbA1c value[ 9% (75 mmol/mol),
percentage point changes in HbA1c were
- 2.2% (- 24.0 mmol/mol) [27]. Another US
retrospective study using Optum’s de-identified
Clinformatics� Data Mart Database assessed
that persistence at 360 days was significantly
greater with semaglutide (67%) than for com-
parators (dulaglutide 56%, liraglutide 40%, and
exenatide QW 35.5%), while adherence was
comparable or greater [28].

In Europe, as part of the SURE observational
prospective study, in the SURE Denmark/Swe-
den cohort (N = 331), use of semaglutide was
associated with HbA1c reduction of - 1.2% and
weight loss of - 5.4 kg; furthermore, at the end
of study, 67.5% of patients achieved HbA1c
\7%, whereas 49.4% achieved a weight reduc-
tion of C 5% [29]. In the SURE Switzerland
cohort (N = 214), HbA1c was reduced by
- 0.8%, weight by - 5.0 kg, and waist circum-
ference by - 4.8 cm [30]. Moreover, real-world
data from a diabetes outpatient clinic in Den-
mark (N = 119) showed that in people with T2D
on a broad range of glucose-lowering treat-
ments, effects of semaglutide once weekly on
HbA1c and body weight were comparable to the
effects observed in clinical studies, but with
fewer persons receiving the maximum dose of
semaglutide [31]. Finally, in a retrospective
evaluation of 189 patients in Wales, HbA1c was
reduced by 1.5% and weight by 3 kg after
6 months [32].

Semaglutide was generally well tolerated,
and no new safety signals were identified in
these real-world studies.

The recent demonstration of pronounced
effects on HbA1c and body weight and the
positive CV effects of semaglutide in reducing
the MACE risk [16] is extremely encouraging in
relation to the clinical use of this drug. Further
studies are needed to assess long-term effec-
tiveness and safety of semaglutide and its
impact on additional end points (e.g., fatty liver
index). In addition, after the recent results of
the PIONEER program [33, 34], oral semaglutide
was approved as the first oral GLP-1RA for the
treatment of T2DM, enlarging the possibility of
use of the drug in patients who are unable or
unwilling to self-administer an injectable agent.

The study has strengths and limitations. The
main strength was that this is the first Italian
study documenting the real-world impact of
semaglutide. Another strength is that the
COVID-19 pandemic only partly limited data
collection during follow-up. Among limita-
tions, small sample size, retrospective design,
lack of 12-month follow-up data for a substan-
tial proportion of patients, and lack of data on
fasting blood glucose, side effects, and mild
hypoglycemia can be mentioned.

CONCLUSION

In conclusion, semaglutide s.c. was associated
with significant glycemic and weight-loss ben-
efits in adults with T2D, supporting its real-
world use in all stages of the diabetes disease.
Not only naı̈ve patients, but also patients
already treated with insulin or switching from
other GLP-1RAs benefitted from the treatment,
suggesting that semaglutide is currently the
most powerful in the GLP-1RA class, and it is
never too late to consider it.
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8. Lau J, Bloch P, Schäffer L, Pettersson I, Spetzler J,
Kofoed J, Madsen K, Knudsen LB, McGuire J,
Steensgaard DB, Strauss HM, Gram DX, Knudsen
SM, Nielsen FS, Thygesen P, Reedtz-Runge S, Kruse
T. Discovery of the once-weekly glucagon-like
peptide (GLP-1) analogue semaglutide. J Med
Chem. 2015;58:7370–80.

9. Rea F, Ciardullo S, Savaré L, Perseghin G, Corrao G.
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