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ABSTRACT

Introduction: SURE Netherlands (NCT0392
9679) evaluated the use of once-weekly (OW)
semaglutide, a glucagon-like peptide 1 receptor
agonist (GLP-1RA), in routine clinical care for
individuals with type 2 diabetes (T2D).
Methods: Adults (age C 18 years) with T2D
were enrolled into the single-arm study. The
primary endpoint was change from baseline to

end of study (EOS; approx. 30 weeks) in gly-
cated haemoglobin (HbA1c). Secondary end-
points were change from baseline to EOS in
body weight (BW) and waist circumference
(WC). Proportions of participants achieving
predefined HbA1c targets and weight-loss
responses at EOS, safety, health-related quality
of life (HRQoL) and treatment satisfaction were
assessed.
Results: In total, 211 participants (mean age
60.5 years; diabetes duration 13.3 years) initiated
semaglutide; most were receiving metformin
(82.9%) and/or basal insulin (59.2%) at baseline,
and 6.2% switched from another GLP-1RA. Mean
baseline HbA1c, BW and WC were 8.6%, 105.2 kg
and 118.8 cm. In the 186 (88.2%) participants
receiving semaglutide at EOS, mean reduction in
HbA1c with semaglutide was - 1.2%-points
(95% [confidence interval] CI - 1.3; - 1.0;
p\0.0001), with 124 (70.5%), 95 (54.0%) and 65
(36.9%) participants achieving HbA1c targets of
\8.0%,\7.5% and\7.0%, respectively. Mean
reduction in BW was - 7.8 kg [95% CI - 8.7;
- 6.8; p\0.0001], corresponding to relative
reduction of - 7.5% [95% CI - 8.4; - 6.6;
p\0.0001]. Improvements in WC (- 8.8 cm
[95% CI - 10.4; - 7.2; p\0.0001]), HRQoL and
treatment satisfaction were observed, including
across most Short-Form 36 Health Survey
domains. One serious adverse drug reaction (c-
holecystitis) was reported. Eight participants (all
receiving concomitant insulin) experienced sev-
ere or documented hypoglycaemia.
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Conclusion: Individuals with T2D treated with
OW semaglutide experienced significant and clin-
ically relevant improvements in glycaemic control
and BW frombaseline. These results from a diverse
real-world population in the Netherlands support
the use of OW semaglutide in treating adults with
T2D in routine clinical practice.

Keywords: Body weight; Glucagon-like
peptide 1 receptor agonist; Glycated
haemoglobin; Health-related quality of life;
Observational study; Real-world evidence;
Semaglutide; SURE; Type 2 diabetes

Key Summary Points

In the SUSTAIN clinical trial programme,
the glucagon-like peptide 1 receptor
agonist semaglutide was shown to
significantly improve glycaemic control
and lower body weight (BW) in
individuals with type 2 diabetes (T2D)
versus placebo and active comparators.

The SURE programme was designed to
complement the findings of the SUSTAIN
programme and investigated once-weekly
(OW) semaglutide use in routine clinical
practice across several countries.

Herein, we present the first real-world
clinical practice findings regarding OW
semaglutide use in the Netherlands.

After a mean follow-up of 35 weeks, the
186 (88.2%) participants still receiving
semaglutide experienced mean reductions
in glycated haemoglobin and BW of
- 1.2%-points and - 7.8 kg (7.5%), and
reported clinically relevant improvements
in diabetes treatment satisfaction and
health-related quality of life from baseline
to end of study.

This study emphasises the clinically
relevant improvements in glycaemic
control, BW and health-related quality of
life associated with semaglutide in a
diverse real-world T2D population,
supporting its use in routine clinical
practice.

INTRODUCTION

In the Netherlands, more than 1.1 million
people have diabetes, with type 2 diabetes (T2D)
accounting for approximately 90% of cases
[1–3]. The goals of T2D treatment comprise
attaining good glycaemic control while min-
imising the risk of hypoglycaemia and manag-
ing cardiovascular (CV) risk factors, to prevent
or delay complications and preserve quality of
life [4–6].

Dutch guidelines for the management of
T2D are largely consistent with the joint
guidelines of the American Diabetes Association
(ADA)/European Association for the Study of
Diabetes (EASD) [4–6]. However, pharma-
cotherapy recommendations for achieving
treatment goals differ somewhat between the
two [4–6]. While Dutch guidelines for general
practitioners (GPs) have adopted a stepwise
approach to T2D treatment, in which people are
prescribed metformin followed by a sulfony-
lurea (specifically gliclazide) and subsequent
intensification with neutral protamine Hage-
dorn (NPH) insulin, ADA/EASD guidelines that
adopt a more individualised approach to ther-
apy have largely been followed in secondary
care in the Netherlands. For example, ADA/
EASD guidelines recommend therapy based on a
person’s CV risk, and the recommended treat-
ment for individuals with high CV risk is a
glucagon-like peptide 1 receptor agonist (GLP-
1RA) or sodium–glucose cotransporter inhibitor
with proven CV benefits; in the Dutch guideli-
nes for GPs, such individuals are not considered
separately. In the Netherlands, GLP-1RAs have
been available for the treatment of T2D since
2010. However, this class of medication has
only been considered in individuals with
glycated haemoglobin (HbA1c)[7.0%
([53 mmol/mol) who were already being trea-
ted with metformin alongside a sulfonylurea or
basal insulin (NPH insulin is preferred as third-
line therapy). Reimbursement was previously
also limited to individuals with T2D and a body
mass index (BMI) C 35 kg/m2 [5, 6]. This limi-
tation for the reimbursement of GLP-1RA ther-
apy was revised at the end of 2019, by including
individuals with T2D and BMI 30–35 kg/m2.
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Semaglutide (Novo Nordisk A/S, Denmark) is
a long-acting human GLP-1RA [7–9]. The
phase 3 SUSTAIN clinical trial programme
explored the efficacy and safety of once-weekly
(OW) semaglutide in a broad range of subjects
with T2D [10–18]. There is a need for real-world
evidence (RWE) to complement these clinical
trial data. Real-world studies have less rigid
inclusion and exclusion criteria than clinical
trials and are able to investigate the use of a
drug in a wider population and/or in a specific
region. Thus, real-world studies can provide
additional information on health outcomes
after a given medication is used in routine
clinical practice [19].

The Semaglutide Real-world Evidence (SURE)
programme was designed to complement the
findings of the SUSTAIN programme and con-
sists of nine individual, observational RWE
studies investigating OW semaglutide in rou-
tine clinical practice across several countries.
Results from SURE Canada, Denmark/Sweden,
Switzerland and the UK have already been
reported [20–23]. Here we present findings from
the SURE Netherlands study, which investigated
OW semaglutide in individuals with T2D in
routine clinical practice in the Netherlands.

METHODS

Study Design

SURE Netherlands was an approximately
30-week, prospective, open-label, single-arm,
observational study assessing OW semaglutide
in adults with T2D in routine clinical practice in
the Netherlands. The study was conducted in
accordance with the Declaration of Helsinki and
the Guidelines for Good Pharmacoepidemiol-
ogy Practices [24, 25], and was approved by the
Medical Ethical Review Committee of the
University Medical Center Groningen (METC
2019/04/16). All participants provided their
written informed consent. The study is regis-
tered on ClinicalTrials.gov (NCT03929679).

Participants were enrolled from 26 sites, of
which 15 were primary care and 11 were sec-
ondary or tertiary care. The decision to initiate
semaglutide was at the treating physician’s

discretion and after discussion with the indi-
vidual with T2D: it was separate from the deci-
sion to include the person in the study.
Participants were treated with OW subcuta-
neous administration of (s.c.) commercially
available semaglutide. Treating physicians
determined the starting and maintenance dose
of semaglutide, and any subsequent dosing
changes; they could also prescribe or otherwise
modify other glucose-lowering or obesity med-
ications, or recommend diet and physical
activity counselling, according to routine clini-
cal practice.

Treatment discontinuation was allowed at
any time during the study at the treating
physician’s discretion. Discontinuation was
recommended if a safety concern related to
semaglutide occurred, or the participant
became or intended to become pregnant. Par-
ticipants were able to withdraw at any time.

Treatment was initiated at visit 1 (week 0).
Visits 2 to 5 were intermediate visits, held
according to local clinical practice. The end-of-
study (EOS) visit (visit 6) was to be held between
weeks 28 and 38. As a result of COVID-19 pan-
demic restrictions, consultation by telephone
was permitted for the intermediate and EOS
visits, and attendance for the EOS visit beyond
the planned week 38 timepoint was also
permitted.

Study Population

Adults (age C 18 years) who had initiated OW
s.c. semaglutide were enrolled. Participants were
required to have been diagnosed with T2D at
least 12 weeks prior to inclusion and have one
or more documented HbA1c value(s) recorded
within12 weeksprior to initiationof semaglutide.
Exclusion criteria included prior use of
semaglutide; previous participation in the
study; inadequate understanding of the study
procedures or language barriers; and hypersen-
sitivity to semaglutide or any of its excipients.

Endpoints

The primary endpoint was change from baseline
to EOS in HbA1c (%-point and mmol/mol).
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HbA1c evaluations were provided by local labo-
ratories on the basis of regular practice;
methodology between laboratories was not
standardised. Secondary supportive endpoints
included change from baseline to EOS in body
weight (BW; kg and %) and waist circumference
(WC; cm); the proportion of participants
at EOS achieving HbA1c targets of \8.0%
(64 mmol/mol), \ 7.5% (59 mmol/mol) and
\7.0% (53 mmol/mol); a HbA1c reduc-
tion C 1.0%-point; weight-loss responses
C 3.0% and C 5.0%; and a composite endpoint
of HbA1c reduction C 1.0%-point and weight
loss C 3.0%.

Patient-reported outcomes were assessed in
terms of change from baseline to EOS in health-
related quality of life (HRQoL), using the Short-
Form 36 Health Survey version 2 (SF-36�v2)
score [26], and treatment satisfaction, using the
Diabetes Treatment Satisfaction Questionnaire
status (DTSQs) score [27] and the Diabetes
Treatment Satisfaction Questionnaire change
(DTSQc) score [28].

Exploratory assessments included evaluation
of the weekly dose of semaglutide at EOS and
whether participants stopped or added new
glucose-lowering medications (other than
semaglutide) during the study.

Safety

Safety was evaluated according to adverse event
(AE) reporting by physicians; all AEs occurring
between obtaining consent of participants and
the EOS visit were systematically collected and
reported. All episodes of participant-reported
documented and/or severe hypoglycaemia were
also to be recorded. Severe hypoglycaemia was
defined as an episode requiring the assistance of
another person to actively administer carbohy-
drate or glucagon, or to take other corrective
action.

Statistical Analysis

Descriptive statistics were used to describe
participant characteristics at the time of
semaglutide initiation. Baseline characteristics
were evaluated and sensitivity analyses for the

primary endpoint performed for the full analy-
sis set (FAS), which included all participants
who provided their signed informed consent
and initiated treatment with semaglutide. The
primary analysis of the primary and secondary
endpoints and analyses of the exploratory
assessments were performed for the effective-
ness analysis set (EAS), which included all par-
ticipants in the FAS who were receiving
treatment with semaglutide at EOS and who
attended the EOS visit.

The primary and secondary endpoints were
assessed using an analysis of covariance
(ANCOVA). Analysis of the primary endpoint
excluded participants with missing information
on HbA1c at EOS and was adjusted for baseline
HbA1c (continuous), baseline use (within
12 weeks prior to semaglutide initiation) of
GLP-1RA, dipeptidyl peptidase 4 inhibitor and
insulin (yes/no), and number of oral blood
glucose-lowering medications (0–1/C 2), T2D
duration (continuous), age (continuous), BMI
(continuous) and sex. Participants who discon-
tinued treatment with another GLP-1RA no
later than 4 weeks after initiation of semaglutide
treatment were defined as having switched to
semaglutide.

Prespecified sensitivity analyses were per-
formed for the FAS using a mixed model for
repeated measurements to assess the impact on
the primary analysis of excluding data from
participants who did not complete the study,
discontinued treatment or for whom informa-
tion on HbA1c at EOS was missing. A post hoc
sensitivity analysis in the EAS was also con-
ducted to assess whether the extension of the
EOS window due to the COVID-19 pandemic
had an impact on the results. This analysis was
restricted to participants completing the study
within the original visit window (28–38 weeks).
Additional post hoc analyses were carried out to
determine the proportion of patients achieving
HbA1c targets at EOS of\ 8.0% (64 mmol/mol),
\7.5% (59 mmol/mol) and \7.0%
(53 mmol/mol), among those who had HbA1c

levels equal to or above these targets at baseline
in the EAS. Post hoc analyses were also per-
formed to investigate treatment outcomes
(change in HbA1c and BW) when two patients
with a diagnosis of type 1 diabetes (T1D) were
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excluded, and by subgroups according to type
of prescriber (GP or endocrinologist), by base-
line HbA1c subgroup, and by most frequently
used baseline medication (metformin, basal
insulin and sulfonylureas).

RESULTS

Participant Disposition and Baseline
Characteristics

The study was initiated with the first-partici-
pant first-visit on 28 May 2019 and was com-
pleted with last-participant last-visit on
24 November 2020. The majority of treating
physicians (63%) were GPs working at 15 pri-
mary care sites and the remaining 37% were
endocrinology specialists working at 11 sec-
ondary or tertiary care sites.

Participant disposition is shown in Fig. S1 in
the supplementary material; the FAS consisted
of 211 participants. A total of 200 (94.8%) par-
ticipants completed the study, i.e. attended the
EOS visit. Of the FAS, 19 participants (9.0%)
discontinued semaglutide, primarily because of
gastrointestinal (GI) side effects (n = 12; 5.7%).
Participants who discontinued treatment before
EOS or had unknown treatment status at EOS
were not necessarily non-completers of the
study. Fourteen (6.6% of the FAS) of the 19
participants who discontinued semaglutide
completed the study; therefore, the EAS com-
prised 186 participants (88.2% of the FAS). Ele-
ven participants (5.2%) did not complete the
study; of these, four participants (1.9% of the
FAS) withdrew or did not attend visit 6, and
three (1.4% of the FAS) were lost to follow-up.
Two participants (0.9% of the FAS) had previ-
ously been referred to secondary care with a
suspected diagnosis of T1D. Following revision
of these diagnoses to T2D, these participants
were included in the study.

Baseline characteristics of the FAS are pre-
sented in Table 1. Overall, approximately half of
the participants (53.1%) were female, mean age
was 60.5 years and mean diabetes duration was
13.3 years. Mean baseline HbA1c was 8.6%

(71 mmol/mol), BW 105.2 kg, WC 118.8 cm
and BMI 35.9 kg/m2. Thirteen (6.2%) partici-
pants had an HbA1c level of\ 7.0% at baseline.
Most participants had hypertension (n = 147,
69.7%), 65.4% had dyslipidaemia (n = 138) and
18.5% (n = 39) had coronary heart disease
(Table 1).

Overall, 175 participants (82.9%) were taking
metformin at baseline (Table S1 in the supple-
mentary material), 97 participants (46.0%) were
taking a sulfonylurea and 125 participants
(59.2%) were on basal insulin. Thirteen partici-
pants (6.2%) switched to semaglutide from
another GLP-1RA.

The two most common reasons for initiating
semaglutide were improving glycaemic control
(n = 190, 90.0%) and weight reduction (n = 161,
76.3%); other reasons included addressing CV
risk factors (n = 35, 16.6%) and simplifying
current treatment regimens (n = 32, 15.2%;
Table 1). Most participants (n = 204, 96.7%)
were prescribed a starting semaglutide dose of
0.25 mg and seven (3.3%) initiated semaglutide
at a dose of 0.5 mg (Table 1).

Baseline HbA1c and BW values by baseline
medication are shown in Table S2 in the sup-
plementary material.

HbA1c

In the EAS, the estimated mean change from
baseline (8.6%/70 mmol/mol) to EOS in HbA1c

was - 1.2%-points (95% confidence interval
[CI] - 1.3; - 1.0; p\0.0001), corresponding to
- 13 mmol/mol (95% CI - 14.4; - 11.2;
p\0.0001; Table 2).

Reductions in HbA1c by baseline HbA1c sub-
group are shown in Table S3 in the supple-
mentary material.

When assessing HbA1c changes by baseline
treatment (sulfonylurea, basal insulin, bigua-
nides), we observed significant and clinically
relevant reductions across all subgroups, with
the greatest reductions observed in baseline
users of sulfonylureas (n = 81: 1.3%-points
[95% CI - 1.5; - 1.1]; p\0.0001, correspond-
ing to - 14 mmol/mol [95% CI - 17; - 12];
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p\0.0001), and the smallest reductions
observed in baseline users of basal insulin
(n = 104: 1.0%-point reduction [95% CI - 1.2;
- 0.8]; p\ 0.0001, corresponding to
- 11 mmol/mol [95% CI - 12.6; - 8.7];
p\0.0001) (Table S2 in the supplementary
material).

The prespecified sensitivity analysis of the
FAS showed similar results to the primary
analysis (Table S4 in the supplementary
material).

At EOS, 124 (70.5%), 95 (54.0%) and 65
(36.9%) participants achieved an HbA1c target of
\8.0%, \ 7.5% and \7.0%, respectively, and
102 (58.0%) achieved an HbA1c reduction of
C 1%-point (Fig. 1a). Of those participants with
an HbA1c above or equal to thresholds at base-
line, 69 of 119 (58.0%), 72 of 150 (48.0%) and
58 of 175 (33.1%) achieved HbA1c\ 8.0%,
\7.5% and\7.0%, respectively.

Body Weight and Waist Circumference

The estimated mean change from baseline to
EOS in BW was - 7.8 kg (95% CI - 8.7; - 6.8;
p\0.0001), corresponding to a relative BW
reduction of - 7.5% (95% CI - 8.4; - 6.6;
p\0.0001) (Table 2). Reductions in BW by

Table 1 Demographics and baseline characteristics

Characteristic Full analysis set
(n = 211)

Age, years 60.5 ± 10.3

Female, n (%) 112 (53.1)

Diabetes duration, median years

(IQR)

12.1 (8.0;18.1)

Race, n (%)

Asian 6 (2.8)

Black or African American 7 (3.3)

White 198 (93.8)

HbA1c, % 8.6 ± 1.4

HbA1c, mmol/mol 71 ± 15

Fasting plasma glucose, mmol/L 9.9 ± 3.3

Body weight, kg 105.2 ± 19.0

Body mass index, kg/m2 35.9 ± 5.4

Waist circumference, cm 118.8 ± 11.8

Body mass index categories, n (%)*

25 to\ 30 kg/m2 9 (4.3)

30 to\ 35 kg/m2 102 (49.0)

35 to\ 40 kg/m2 61 (29.3)

C 40 kg/m2 36 (17.3)

Reasons to initiate semaglutide, n (%)�

Improve glycaemic control 190 (90.0)

Weight reduction 161 (76.3)

Issues with hypoglycaemia 13 (6.2)

Address cardiovascular risk

factors

35 (16.6)

Simplify current treatment

regimen

32 (15.2)

Convenience 9 (4.3)

Other 5 (2.4)

Starting dose of semaglutide, n (%)

0.25 mg 204 (96.7)

0.5 mg 7 (3.3)

Table 1 continued

Characteristic Full analysis set
(n = 211)

Medical history, n (%)

Hypertension 147 (69.7)

Dyslipidaemia 138 (65.4)

Coronary heart disease 39 (18.5)

Stroke 12 (5.7)

Peripheral vascular disease 10 (4.7)

Heart failure 7 (3.3)

*N = 208
�More than one reason could be chosen. Values are
mean ± SD unless otherwise stated
IQR, interquartile range; n, number of participants;
SD, standard deviation
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baseline HbA1c subgroup are shown in Table S3
in the supplementary material.

When assessing BW changes by baseline
treatment (sulfonylurea, basal insulin, bigua-
nides), we observed significant and clinically
relevant reductions across all subgroups, with
the greatest relative reduction in BW observed
in those using basal insulin (- 8.7% [95% CI
- 9.8; - 7.5]; p\0.0001), and the lowest
reductions observed in those using a sulfony-
lurea (- 6.7% [95% CI - 8.1; - 5.3]; p\0.0001)
(Table S5 in the supplementary material).
Overall, 123 (76.9%) and 103 (64.4%) partici-
pants achieved C 3% and C 5% weight loss,
respectively (Fig. 1b). The estimated mean
change from baseline to EOS in WC was
- 8.8 cm (95% CI - 10.4; - 7.2; p\ 0.0001)
(Table 2).

Composite Endpoint

At EOS, 73 (44.5%) participants achieved the
composite endpoint of both an HbA1c reduction
C 1%-point and a weight-loss response C 3%.

HRQoL and Treatment Satisfaction
Patient-Reported Outcomes

OW semaglutide treatment was associated with
improvements in HRQoL. There were statisti-
cally significant and clinically relevant
improvements in all SF-36�v2 domains except
emotional functioning, with the greatest
improvements observed in vitality, physical
health, physical functioning, social functioning
and bodily pain (Fig. 2).

Patients receiving OW semaglutide also
reported improved treatment satisfaction. The
observed mean DTSQs score at baseline was 27.9
and the estimated mean score at EOS was 31.6,
resulting in an estimated change from baseline
to EOS of 3.7 (95% CI 3.1; 4.4; p\0.0001). At
EOS, the estimated mean DTSQc score was 13.2
(95% CI 12.4; 13.9; p\ 0.0001).

Semaglutide Dose at EOS

The mean dose of semaglutide at EOS was
0.83 ± standard deviation of 0.26 mg, with

Table 2 Change from baseline to EOS in HbA1c, body weight and waist circumference

Endpoint Participants
analysed, n

Observed mean
at baseline (SD)

Observed
mean
at EOS (SD)

Change
from
baseline to
EOS (SD)

[95% CI] p value

HbA1c

%-point 174 8.6 (1.3) 7.4 (1.1) - 1.2 (0.1) [- 1.3; - 1.0] \ 0.0001

mmol/mol 174 70 (14) 58 (12) - 13 (1) [- 14; - 11] \ 0.0001

Body weight

kg 160 107.0 (19.0) 99.2 (20.2) - 7.8 (0.5) [- 8.7; - 6.8] \ 0.0001

% 160 – – - 7.5 (0.4) [- 8.4; - 6.6] \ 0.0001

Waist circumference,

cm

82 120.2 (12.3) 111.4 (13.6) - 8.8 (0.8) [- 10.4;

- 7.2]

\ 0.0001

Data from the EAS. Data were analysed using an adjusted analysis of covariance model, with change from baseline in HbA1c,
BW and WC analysed among the participants on semaglutide at the EOS visit. The primary analysis of the primary
endpoint included baseline and continuous baseline HbA1c, pre-initiation use of GLP-1RA, DPP4i or insulin, number of
oral blood glucose-lowering medications used pre-initiation, T2D duration, age, BMI and sex as covariates
BMI, body mass index; BW, body weight; CI, confidence interval; DPP4i, dipeptidyl peptidase 4 inhibitor; EAS, effec-
tiveness analysis set; EOS, end of study; GLP-1RA; glucagon-like peptide 1 receptor agonist; n, number of participants; SD,
standard deviation; T2D, type 2 diabetes; WC, waist circumference
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most participants (n = 130, 69.9%) receiving
1.0 mg. Forty-five (24.2%) participants were
receiving a dose of 0.5 mg and 11 (5.9%) par-
ticipants were receiving a dose of 0.25 mg. No
participants were on a dose greater than 1.0 mg.

Insulin Dose and Glucose-Lowering
Medication Use

In the EAS, the median (interquartile range)
total insulin dose (bolus, basal and premixed)
for all participants receiving insulin at baseline
(n = 108) was 52.0 IU (38.0–83.0), decreasing to
40.0 IU (30.0–70.0) at EOS. In the EAS, 24 par-
ticipants had stopped bolus insulin use by EOS.
The mean number of glucose-lowering medica-
tions used by participants in the EAS was
2.4 ± 0.9 at baseline and 2.9 ± 0.9 at EOS.
Because the number of drugs at EOS included

semaglutide, the mean number of glucose-low-
ering medications (other than semaglutide) was
lower at EOS than at baseline. The majority of
participants (n = 148, 79.6%) were not pre-
scribed any new glucose-lowering medications
during the study period. Glucose-lowering
medications at baseline and EOS are shown in
Table S1 in the supplementary material.

Post Hoc Analyses

Two additional analyses—one that excluded
two participants with a reported history of T1D
and one that excluded 18 participants com-
pleting later than the original EOS window—
showed similar HbA1c and BW reductions to the
primary analysis (Table S4 in the supplementary
material).

By Type of Prescriber
The 88 participants in the EAS being treated by
a GP had lower baseline HbA1c (8.5%,
69 mmol/mol) and higher baseline BW
(105.7 kg) than the 123 participants treated by
an endocrinology specialist (baseline HbA1c

8.7%/72 mmol/mol and BW 104.9 kg). Partici-
pants treated by a specialist had longer diabetes
duration, more extensive use of glucose-lower-
ing medication (especially insulin) and gener-
ally had more comorbidities than those treated
by a GP (Table S6 in the supplementary
material).

In participants treated by a GP, the estimated
mean change from baseline to EOS in HbA1c was
comparable (- 1.1%-points [95% CI - 1.3;
- 0.9; p\ 0.0001], corresponding to
- 12 mmol/mol [95% CI - 15; - 10;
p\0.0001]) to that in participants treated by a
specialist (- 1.2%-points [95% CI - 1.4; - 1.0;
p\0.0001], corresponding to - 13 mmol/mol
[95% CI - 16; - 11; p\ 0.0001]). The propor-
tion of participants who stopped basal and/or
bolus insulin was greater for those treated by an
endocrinology specialist than for those treated
by a GP (Table S6 in the supplementary
material).

Greater relative reductions in BW were
observed in participants treated by a specialist
compared with those treated by a GP: - 8.4%

Fig. 1 Proportions of participants at EOS achieving
a HbA1c targets of\ 8.0%,\ 7.5%,\ 7.0% and C 1.0%-
point reduction; b weight-loss responses of C 3 and C 5%.
Data are from the EAS. BW, body weight; EAS,
effectiveness analysis set; EOS, end of study; n, number
of participants
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(95% CI - 9.7; - 7.2; p\0.0001) versus - 6.4%
(95% CI - 7.6; - 5.2; p\ 0.0001), respectively.

Safety

A total of 447 AEs were reported for 154 par-
ticipants in the FAS. This included 14 serious
AEs (SAEs) in 11 participants and 433 non-seri-
ous AEs in 148 participants (Table S7 in the
supplementary material). Of the 14 SAEs, three
occurred in one participant prior to semaglutide
initiation, and 10 (in nine participants) were
considered unlikely to be related to OW
semaglutide. One SAE (cholecystitis) was classi-
fied as a serious adverse drug reaction (SADR)
possibly related to treatment with semaglutide
(see Supplementary Appendix for further
details).

There were 15 AEs in eight participants that
led to permanent discontinuation of semaglutide;
all were non-serious AEs. No AEs leading to death
were reported.

Of the 433 non-serious AEs, most were GI
(226 events), of which the most common were
nausea (90 events), diarrhoea (30 events) and
constipation (21 events). A total of 12 partici-
pants discontinued semaglutide because of
unacceptable GI intolerability.

Fourteen hypoglycaemic episodes were
reported by eight (4.3%) participants in the EAS
during the study, all of whom were also receiv-
ing insulin. Only one hypoglycaemic episode
was classified as severe; the participant who
reported this episode also reported one other
non-serious hypoglycaemic episode during the
same month.

DISCUSSION

In the SURE Netherlands study, participants
treated with OW semaglutide experienced sta-
tistically and clinically significant reductions in
HbA1c, BW and WC. Significant improvements

Fig. 2 Absolute changes in SF–36�v2 subdomain scores
from baseline to EOS. *p\ 0.0001; �p\ 0.005. A higher
SF-36�v2 score indicates greater functionality. Data are

from the EAS. EOS, end of study; ns, not significant;
SF-36�v2, 36-Item Short-Form Health Survey version 2
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were also observed in treatment satisfaction and
HRQoL. The results from SURE Netherlands
support the use of OW semaglutide in routine
clinical practice for the treatment of T2D.

The HbA1c reduction of 1.2%-points
observed in SURE Netherlands is consistent
with observations from other SURE studies
reported to date, in which reductions ranged
from 0.8 to 1.5%-points [20–23]. While it is
important to note the differing study designs
and different participant populations, it is of
interest to examine the findings of the SURE
real-world studies in the context of those from
the SUSTAIN randomised controlled clinical
trials (RCTs). The mean HbA1c reduction (1.2%-
points) observed with OW semaglutide (mean
dose 0.83 mg at EOS) in the SURE Netherlands
study was consistent with that observed with
semaglutide 0.5 and 1.0 mg in the SUSTAIN
programme (1.1–1.8%-points), both from a
similar mean HbA1c at baseline (8.6% in SURE
Netherlands versus 8.0–8.4% in the SUSTAIN
programme). It should be noted that the SUS-
TAIN programme reported data for patients in
the FAS, whereas SURE study data is for com-
pleters on semaglutide treatment [10–18, 29].

The reduction in HbA1c observed in a real-
world setting during SURE Netherlands was at
the lower end of the range observed in the
phase 3 RCTs; several factors may account for
this difference. The semaglutide dose was not
maximised for all participants in the SURE
studies [20–23] (reasons for not up-titrating the
semaglutide dose were not collected), while the
SUSTAIN trials used set maintenance doses of
0.5 and/or 1.0 mg [10–18]. SURE Netherlands
included participants on different medications
at baseline and background medication could
be adjusted throughout the study. Many
patients in SURE Netherlands were receiving
insulin at baseline in whom insulin doses were
reduced following the initiation of semaglutide.
Additionally, a small number of participants in
SURE Netherlands switched to semaglutide
from another GLP-1RA. By contrast, the SUS-
TAIN trials did not include participants previ-
ously treated with a GLP-1RA [10–18], only the
participants in SUSTAIN 5 were taking basal
insulin [14], and baseline medication was lar-
gely maintained throughout the trials. The

inclusion of a small number of participants in
SURE Netherlands with a baseline HbA1c of
\7.0% may also have limited the extent of
HbA1c reductions; inclusion criteria for the
SUSTAIN trials were HbA1c of C 7%. According
to the current reimbursement guidance in the
Netherlands, these participants (and those with
a BMI of\30 kg/m2) did not meet the criteria
for starting OW semaglutide [5, 6].

The BW reductions observed in SURE
Netherlands (- 7.8 kg/- 7.5%) were more pro-
nounced than in the SUSTAIN programme, in
which they ranged from - 3.5 kg (- 3.8%, with
0.5 mg semaglutide in SUSTAIN 4) [13] to
- 6.5 kg (- 6.9%, with 1.0 mg semaglutide in
SUSTAIN 7) [15], although it should be noted
that mean baseline BMI was slightly higher in
the SURE Netherlands study compared with
studies in the SUSTAIN programme [10–18]. It
should also be highlighted that data from the
SUSTAIN RCTs and this present study are not
entirely comparable; for example, there were
differences in the frequency of and interval
between follow-up visits. Follow-up visits in
SUSTAIN 4 included BW, fasting blood glucose
and HbA1c measurements and were performed
every 4 weeks [13]. The reduction in BW in
SURE Netherlands was also greater than that
observed in the other SURE studies reported to
date (- 4.3 to - 5.4 kg; relative reduction
- 4.3% to - 5.5%) [20–23]. Notably, in SURE
UK the mean reduction in BW was - 5.8 kg
in a population with a higher baseline BMI
(37.2 kg/m2) than in the present SURE study
(35.9 kg/m2) [23].

In the Netherlands, reimbursement for GLP-
1RAs has been restricted; since 2020, these
medications have only been reimbursed for
individuals with a BMI C 30 kg/m2 (until the
end of 2019, this threshold had been C 35 kg/
m2). Because enrolment for SURE Netherlands
commenced in May 2019 and the primary
completion date was November 2020, these
reimbursement restrictions may have affected
which individuals’ physicians enrolled in the
study [5, 6].

Clinically relevant improvements in gly-
caemic control and weight management were
observed in SURE Netherlands: most partici-
pants achieved HbA1c reductions of C 1.0% and
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BW reductions of C 5.0%. This finding is con-
sistent with previous real-world analyses on the
use of OW semaglutide for patients with T2D
[30–33].

The significant improvements in treatment
satisfaction and HRQoL observed in this study
are clinically relevant and consistent with the
findings of the previous SURE studies and post
hoc analyses of individuals with T2D treated
with OW semaglutide in the SUSTAIN trials
[20–23, 34].

Notably, 24 participants in SURE Nether-
lands were able to discontinue their bolus
insulin therapy during the study, and the mean
insulin dose in participants continuing insulin
also decreased. Most participants did not initi-
ate new glucose-lowering medications, other
than semaglutide, during the study. These
results are consistent with those from other
SURE studies, in which the use of glucose-low-
ering medications other than semaglutide gen-
erally decreased over the study duration
[20–23].

The treatment discontinuation rate in the
SURE Netherlands study (9%) was lower than
that observed in the SUSTAIN programme
(12.3–20.3%) [10–18], indicating that OW
semaglutide is well tolerated in routine clinical
practice. The discontinuation rate was similar to
that seen in the SURE Canada, Denmark/Swe-
den and Switzerland studies (8.4%, 9.0% and
9.4%, respectively), and lower than that
observed in SURE UK (13.5%) [20–23].

Safety observations in SURE Netherlands
were consistent with previous experience from
clinical and real-world studies. One SADR (c-
holecystitis) was reported as possibly related to
treatment in the SURE Netherlands study.

In the Netherlands, the initiation of a GLP-
1RA in addition to metformin and basal insulin
is recommended in patients with T2D with a
BMI C 30 kg/m2, and a health economic
appraisal in this patient population has indi-
cated a dominance of GLP-1RA therapies, com-
pared with intensification with bolus insulin, in
terms of both clinical benefits and cost [35].
Additionally, projections of outcomes over

patient lifetimes suggest that OW semaglutide is
likely to improve clinical outcomes for patients
with T2D, in comparison with both insulin
glargine and dulaglutide, another GLP-1RA [2].

The strengths of the SURE Netherlands study
include a diverse study population that reflects
real-world clinical practice, and the inclusion of
participants from primary, secondary and ter-
tiary care. Both of these aspects of the SURE
Netherlands study increase its relevance for
clinical practice. There are several limitations
related to the study. The main limitation of the
SURE studies relates to the single-arm observa-
tional design (the absence of a randomised
comparator group). As such, the impact of other
factors cannot be ruled out, nor can it be
directly inferred that the estimated changes in
outcomes are causal effects of study treatment.
Data were collected as part of routine clinical
practice, rather than through mandatory
assessments at prespecified timepoints, which
may have affected the robustness and com-
pleteness of the data. Additionally, the SURE
Netherlands study had a relatively small study
population compared with the SUSTAIN RCTs
and the duration of the study was relatively
modest.

CONCLUSION

In a real-world population in the Netherlands,
individuals with T2D treated with OW
semaglutide experienced significant and clini-
cally relevant improvements in glycaemic con-
trol and reductions in WC from baseline,
alongside pronounced reductions in BW. Par-
ticipants also reported improvements in dia-
betes treatment satisfaction and HRQoL. Safety
data collected during the study were consistent
with the known safety profile of semaglutide.
These findings from the SURE Netherlands
study are consistent with those from the other
studies in the SURE programme and support the
use of OW semaglutide in treating adults with
T2D in routine clinical practice in the
Netherlands.
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