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ABSTRACT
Introduction This post hoc pooled analysis of four real- 
world studies (SURE Canada, Denmark/Sweden, Switzerland 
and UK) aimed to characterize the use of once- weekly (OW) 
semaglutide, a glucagon- like peptide- 1 receptor agonist (GLP- 
1RA), in patients with type 2 diabetes (T2D).
Research design and methods The Semaglutide Real- 
world Evidence (SURE) studies had a duration of ~30 weeks. 
Changes in glycated hemoglobin (HbA1c) and body weight (BW) 
were analyzed for the overall population and the following 
baseline subgroups: GLP- 1RA- naïve/GLP- 1RA switchers; 
body mass index <25/≥25–<30/≥30–<35/≥35 kg/m2; 
age <65/≥65 years; HbA1c <7%/≥7–≤8%/>8–≤9%/>9%; T2D 
duration <5/≥5–<10/≥10 years. Data for patients achieving 
treatment targets were analyzed in the overall population and 
the baseline HbA1c ≥7% subgroup.
Results Of 1212 patients, 960 were GLP- 1RA- naïve 
and 252 had switched to semaglutide from another GLP- 
1RA. In the overall population, HbA1c was reduced from 
baseline to end of study (EOS) by –1.1% point and BW 
by –4.7 kg; changes were significant for all subgroups. 
There were significantly larger reductions of HbA1c and BW 
in GLP- 1RA- naïve versus GLP- 1RA switchers and larger 
reductions in HbA1c for patients with higher versus lower 
baseline HbA1c. At EOS, 52.6% of patients in the overall 
population achieved HbA1c <7%. No new safety concerns 
were identified in any of the completed SURE studies.
Conclusions In this pooled analysis, patients with 
T2D initiating OW semaglutide showed significant 
improvements from baseline to EOS in HbA1c and BW 
across various baseline subgroups, including patients 
previously treated with a GLP- 1RA other than semaglutide, 
supporting OW semaglutide use in clinical practice.
Trail registration numbers NCT03457012; 
NCT03631186; NCT03648281; NCT03876015.

OBJECTIVE
Type 2 diabetes (T2D) affects around 
422 million people worldwide.1 2 The 2020 

update to the consensus report by the 
American Diabetes Association (ADA) and 
the European Association for the Study 
of Diabetes (EASD) for T2D emphasizes 
preventing or delaying complications and 
maintaining quality of life via glycemic 
control.3 Other priorities include cardiovas-
cular (CV) risk factor management and a 
patient- centered approach to promote self- 
care activities.3 Achieving glycated hemo-
globin (HbA1c) targets of <7% early in the 
course of T2D has been shown to reduce 
microvascular complications.4

Many patients struggle to achieve glycemic 
targets, despite the availability of multiple 
treatment options.5 Glucagon- like peptide- 1 
receptor agonists (GLP- 1RAs) have been 

Significance of this study

What is already known about this subject?
 ► In the phase 3 Semaglutide Unabated Sustainability 
in Treatment of Type 2 Diabetes (SUSTAIN) clinical 
trial program, once- weekly (OW) semaglutide, a 
glucagon- like peptide- 1 receptor agonist, consis-
tently demonstrated superior, clinically relevant re-
ductions in HbA

1c and body weight compared with 
placebo and active comparators in adults with type 
2 diabetes; the safety profile of OW semaglutide was 
consistent with its class.

 ► The SURE program comprises nine non- 
interventional, observational real- world studies 
investigating OW semaglutide initiation in routine 
clinical practice in 10 countries. To date, results 
from four of these studies, conducted in Canada, 
Denmark/Sweden, Switzerland and the UK, are 
available and complement the findings from the 
SUSTAIN clinical trials.
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demonstrated to improve glycemic control and reduce 
body weight and function in a glucose- dependent 
manner, with low risk of hypoglycemia.6 The ADA/EASD 
2019 consensus statement recommends treating patients 
at high risk of CV disease with a GLP- 1RA or a sodium–
glucose cotransporter- 2 inhibitor (SGLT- 2i) to reduce 
the risk of CV events.3

Semaglutide (Novo Nordisk A/S) is a long- acting 
human GLP- 1 analog, suitable for once- weekly (OW) 
dosing.7 OW subcutaneous semaglutide 0.5 mg and 
1.0 mg have been approved by the US Food and Drug 
Administration,8 Health Canada,9 and European Medi-
cines Agency10 to improve glycemic control in adults with 
T2D, in addition to diet and exercise. In the phase 3 Sema-
glutide Unabated Sustainability in Treatment of Type 2 
Diabetes (SUSTAIN) clinical trial program, OW semaglu-
tide consistently demonstrated superior, clinically rele-
vant reductions in HbA1c and body weight compared with 
placebo and active comparators across the continuum of 
care in T2D; its safety profile was consistent with other 
GLP- 1RAs.11–19

Randomized controlled trials (RCTs), with their strict 
inclusion and exclusion criteria, may not be representa-
tive of the real- world population and clinical practice. 
Real- world studies can supply evidence that is comple-
mentary to the findings of RCTs, providing a more 
complete picture of the advantages and disadvantages of 
medications used in routine clinical practice.20

The Semaglutide Real- world Evidence (SURE) 
program comprises nine observational real- world studies 
investigating OW semaglutide initiation in routine clin-
ical practice in 10 countries: Canada (CA), Denmark/
Sweden (DK/SE), France, Germany, Italy, Spain, The 
Netherlands, Switzerland (CH), and the UK. Each study 

has been registered separately, and all are similar in 
design, but their patient populations vary, depending 
on the respective countries’ interest in specific subgroup 
analyses.

The results from the first four individual SURE studies 
to report (CA (n=452),21 DK/SE (n=331),22 CH (n=214)23 
and UK (n=215))24 showed that patients receiving OW 
semaglutide experienced statistically and clinically signif-
icant improvements in glycemic control and reduction 
in body weight. Because of the impact of the coronavirus 
(COVID- 19) pandemic on the timelines of the incom-
plete SURE studies, as well as the resultant changes to 
protocols, it was decided to perform a pooled analysis 
only of the first four available studies. The date of the 
first patient, first visit for SURE Canada, the first study in 
the SURE program, was March 2018, and the last patient 
last visit for the most recent SURE study in this analysis, 
SURE UK, took place in August 2020.

This pooled post hoc analysis of the first four SURE 
studies aimed to characterize the use of OW semaglu-
tide in diverse patient populations, with greater statis-
tical power allowing assessment in patient subgroups. 
The main subgroups of interest are GLP- 1RA- naïve 
patients (ie, those not receiving another GLP- 1RA ≤12 
weeks prior to semaglutide initiation) and patients who 
switched to OW semaglutide from another GLP- 1RA. 
The patient data were also subgrouped by baseline body 
mass index (BMI), baseline age, baseline HbA1c level and 
duration of T2D. In addition, the proportions of patients 
achieving glycemic targets and weight- loss responses 
were evaluated.

METHODS
Study design of SURE studies
The study design and endpoints were similar for all four 
SURE studies and have been reported elsewhere.21–24 
The participating clinics were selected in close collab-
oration with the Novo Nordisk affiliates in the various 
countries to ensure representativeness of the local popu-
lations. The study duration was approximately 30 weeks. 
The SURE UK study, however, allowed patients to attend 
the end- of- study (EOS) visit up to week 52, because of the 
COVID- 19 pandemic. Data for the 34 patients (18.6%) 
who attended the EOS visit in the extended period of 
the SURE UK study were included in the primary anal-
ysis for SURE UK and are therefore in the present anal-
ysis as well. The SURE CA, DK/SE and CH studies were 
completed before the pandemic. Patients ≥18 years of 
age with T2D who had ≥1 documented HbA1c value ≤12 
weeks before semaglutide initiation were enrolled. 
Patients were retained in the full analyses set (FAS) if 
they provided informed consent and initiated semaglu-
tide. Semaglutide and other antihyperglycemic drugs 
were prescribed at the physician’s discretion. Treatment 
discontinuation was allowed at any time during the study 
at the physician’s discretion. The studies were conducted 
in compliance with the Declaration of Helsinki25 and 

Significance of this study

What are the new findings?
 ► In this pooled post hoc analysis of data from SURE Canada, 
Denmark/Sweden, Switzerland and UK, patients with type 2 diabe-
tes (T2D) initiating once- weekly (OW) semaglutide showed signifi-
cant improvements from baseline to end of study in HbA

1c and body 
weight across a range of baseline characteristic subgroups, includ-
ing glucagon- like peptide- 1 receptor agonist (GLP- 1RA) naïve/GLP- 
1RA switchers.

 ► Overall, the change from baseline in HbA1c was –1.1% point, and 
the change from baseline in body weight was –4.7 kg.

 ► Patients switching from another GLP- 1RA to semaglutide (n=252) 
had significant reductions in HbA1c (–0.7% points) and body weight 
(–3.4 kg). In patients who were GLP- 1RA naïve (n=960), these re-
ductions were –1.2% points and –5.0 kg, respectively.

How might these results change the focus of research or 
clinical practice?

 ► These results support the use of OW semaglutide in adults with T2D 
across multiple geographical locations in routine clinical practice, 
including those who have previously received a GLP- 1RA other than 
semaglutide.
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the Guidelines for Good Pharmacoepidemiology Prac-
tices.26 Patients provided informed consent before the 
commencement of any study- related activities.

The primary endpoint was the change from baseline to 
EOS in HbA1c. Secondary supportive endpoints included: 
change from baseline to EOS in body weight (kg and %) 
and waist circumference (cm); proportion of patients 
achieving HbA1c <7%, weight loss ≥5%, and a composite 
endpoint of HbA1c reduction ≥1% point and weight 
loss ≥3%; patient- reported outcomes (Diabetes Treat-
ment Satisfaction Questionnaire status version (DTSQs), 
DTSQ change version (DTSQc) and Short- Form 36 
Health Survey V.2).27 28

Only serious adverse drug reactions (SADRs), fatal 
events, accidental pregnancies, adverse events (AEs) in 
fetus or newborn infants and discontinuation due to 
SADRs were systematically recorded by site physicians 
at each visit. All other AE information was collected if 
reported voluntarily by the physicians. All episodes of 
patient- reported hypoglycemia and/or severe or docu-
mented hypoglycemia (blood glucose ≤3.9 mmol/L 
or >3.9 mmol/L in conjunction with symptoms) were also 
to be recorded.

Post hoc analysis
A random coefficient- adjusted mixed model for repeated 
measurements was used for all assessments of the FAS, 
including the entire time period when patients were 
considered to be in the study, regardless of semaglutide 
treatment status. The analysis included all patients in the 
FAS with at least one postbaseline HbA1c measurement. 
Components of the model included time of measurement 
(number of days from baseline; continuous variable), a 
time component (t (squared)), to account for any devia-
tions from linearity in time; baseline HbA1c (continuous 
variable); preinitiation use of GLP- 1RA (yes/no; not 
included in subgroup analyses based on GLP- 1RA- naïve/
switcher); preinitiation use of dipeptidyl peptidase- 4 
inhibitor (DPP- 4i; yes/no); preinitiation use of insulin 
(yes/no); number of oral antihyperglycemic drugs used 
preinitiation (0–1/2+); T2D duration (continuous); age 
(continuous); BMI (continuous); and sex; with random 
intercept and random coefficient for time. An unstruc-
tured covariance matrix was used to describe the vari-
ability between random effects. From this model, the 
estimated difference between HbA1c at week 30 versus 
baseline at week 0 is presented, together with the asso-
ciated two- sided 95% CI and adjusted two- sided p value. 
To test for interaction of subgroups, the subgroup being 
evaluated was added as a covariate in the main model.

HbA1c and body weight were analyzed for the overall 
pooled population (prespecified) and in the following 
baseline subgroups (post hoc): GLP- 1RA- naïve (no GLP- 
1RA use reported during the 12 weeks prior to base-
line) and GLP- 1RA switchers (baseline GLP- 1RA users 
who discontinued within 4 weeks of initiating semaglu-
tide, allowing for a smooth switch); baseline BMI <25, 
≥25–<30, ≥30–<35 and ≥35 kg/m2; age <65 years and ≥65 

years; baseline HbA1c <7%, ≥7–≤8%, >8–≤9% and >9%; 
T2D duration <5, ≥5–<10, ≥10 years; and reason for the 
initiation of semaglutide. The proportions of patients in 
the overall pooled population achieving the following 
treatment targets and responses at EOS were analyzed: 
HbA1c <7%, weight loss ≥3%, weight loss ≥5%, weight 
loss ≥10%, and a composite endpoint of HbA1c reduc-
tion ≥1% point and weight loss ≥3%. In addition, the 
proportions of patients achieving HbA1c <7% and the 
composite endpoint in the subgroup of patients with 
a baseline HbA1c ≥7% were also analyzed. Dose at EOS 
and severe or documented hypoglycemic episodes were 
analyzed using the effectiveness analysis set (EAS), which 
included all patients in the FAS who completed the study 
on treatment with semaglutide; all other endpoints were 
analyzed using the FAS.

RESULTS
Patient disposition and baseline characteristics
Across the four SURE studies, 1212 patients were included 
in this post hoc analysis (FAS), with a mean semaglutide 
treatment duration within the studies of 30.8±9.6 weeks. 
In the EAS, there were 984 patients. The baseline charac-
teristics were typical of real- world practice. Mean age was 
60.1 years, mean diabetes duration was 12.2 years. The 
majority (91.0%) of the study population was white. Mean 
HbA1c was 8.1%; 231 (19.1%) patients had a baseline 
HbA1c <7.0%. Overall, 252 patients switched to semaglu-
tide from another GLP- 1RA, whereas 960 were GLP- 1RA 
naïve (table 1). Six patients in the GLP- 1RA switcher 
group did not have a stop date for the previous GLP- 1RA 
registered within the first 4 weeks of initiating semaglu-
tide. These patients were included in the analysis under 
the assumption that there is no stop date because these 
data are missing rather than these patients were receiving 
both GLP- 1RAs simultaneously. Mean baseline HbA1c was 
greater in GLP- 1RA- naïve patients (8.2%) versus GLP- 
1RA switchers (7.8%). GLP- 1RA switchers had a longer 
diabetes duration (13.7 years) than GLP- 1RA- naïve 
patients (11.8 years). Slightly greater proportions of 
GLP- 1RA switchers had comorbid conditions than GLP- 
1RA- naïve patients, with the exception of diabetic reti-
nopathy, diabetic neuropathy, and heart failure (table 1). 
Baseline characteristics for other subgroups investigated 
are included in online supplemental tables 1–4.

Overall, 937 (77.3%) patients were initiated on a 
0.25 mg dose. The majority of GLP- 1RA- naïve patients 
were prescribed a starting semaglutide dose of 0.25 mg, 
whereas approximately half of the patients in the GLP- 
1RA switcher group started on a 0.5 mg or 1.0 mg dose, 
compared with only about 16% of GLP- 1RA- naïve patients 
(online supplemental tables 5–8). For the majority of 
patients (1020 (84.2%)), one of the reasons for initiating 
OW semaglutide was to improve glycemic control, with 
weight reduction as a secondary reason. The rationale for 
initiating semaglutide was broadly similar for both GLP- 
1RA- naïve patients and GLP- 1RA switchers (table 1).
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Table 1 Demographics and baseline characteristics of patients

N

Total GLP- 1RA naïve GLP- 1RA switchers

1212 960 252

Age, years 60.1 (10.9) 60.1 (11.1) 60.0 (10.2)

Female, n (%) 473 (39.0) 362 (37.7) 111 (44.0)

Race, n (%)

  White 1103 (91.0) 867 (90.3) 236 (93.7)

  Asian 61 (5.0) 53 (5.5) 8 (3.2)

  Black or African- American 22 (1.8) 18 (1.9) 4 (1.6)

  Other 26 (2.1) 22 (2.3) 4 (1.6)

Baseline HbA1c, % 8.1 (1.5) 8.2 (1.5) 7.8 (1.2)

Baseline HbA1c <7.0%, n (%) 231 (19.1) 172 (17.9) 59 (23.4)

Fasting plasma glucose, mmol/L* 9.2 (3.2) 9.4 (3.2) 8.7 (3.2)

Body weight, kg† 101.5 (21.0) 101.2 (21.0) 102.4 (20.7)

BMI, kg/m2‡ 34.9 (6.6) 34.7 (6.6) 35.5 (6.6)

Diabetes duration, years§ 12.2 (7.8) 11.8 (7.8) 13.7 (7.6)

eGFR, mL/min/1.73 m2¶ 84.4 (21.6) 84.5 (21.9) 84.3 (20.7)

Diabetic complications, n (%)

  Diabetic retinopathy** 210 (17.4) 170 (17.7) 40 (15.9)

  Diabetic neuropathy†† 200 (16.5) 169 (17.6) 31 (12.3)

  Diabetic nephropathy 184 (15.2) 137 (14.3) 47 (18.7)

Comorbidities, n (%)

  Dyslipidemia 754 (62.2) 585 (60.9) 169 (67.1)

  Hypertension 846 (69.8) 658 (68.5) 188 (74.6)

  Coronary heart disease 197 (16.3) 152 (15.8) 45 (17.9)

  Stroke 36 (3.0) 28 (2.9) 8 (3.2)

  Heart failure 35 (2.9) 30 (3.1) 5 (2.0)

  Peripheral vascular disease 26 (2.1) 19 (2.0) 7 (2.8)

Prescribed starting dose of semaglutide, n (%)

  <0.25 mg 2 (0.2) 2 (0.2) 0

  0.25 mg 937 (77.3) 808 (84.2) 129 (51.2)

  0.5 mg 191 (15.8) 99 (10.3) 92 (36.5)

  1.0 mg 82 (6.8) 51 (5.3) 31 (12.3)

Reasons for initiating semaglutide treatment, n (%)‡‡

  Improve glycemic control 1020 (84.2) 819 (85.3) 201 (79.8)

  Weight reduction 916 (75.6) 720 (75.0) 196 (77.8)

  Issues with hypoglycemia on current treatment 57 (4.7) 53 (5.5) 4 (1.6)

  Address cardiovascular risk factors 300 (24.8) 236 (24.6) 64 (25.4)

  Simplify current treatment regimen 337 (27.8) 243 (25.3) 94 (37.3)

  Convenience 235 (19.4) 166 (17.3) 69 (27.4)

  Other 44 (3.6) 32 (3.3) 12 (4.8)

  Missing 1 (0.1) 1 (0.1) 0

Demographic data for other patient subgroups are included in the supplement.
N=1212 for overall population, N=960 for GLP- 1RA- naïve patients and N=252 for GLP- 1RA switchers unless otherwise indicated.
*n=574, n=435 and n=139.
†n=1201, n=951 and n=250.
‡n=1195, n=945 and n=250.
§n=1210, n=959 and n=251.
¶n=913, n=726, and n=187.
**n=1101, n=959 and n=251.
††n=1210, n=958 and n=252.
‡‡More than one reason could be selected for initiating semaglutide. Data, which are from the full analysis set, are mean (SD) or number (proportion) of patients.
BMI, body mass index; eGFR, estimated glomerular filtration rate; GLP- 1RA, glucagon- like peptide- 1 receptor agonist; HbA1c, glycated hemoglobin; SD, standard 
deviation.
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Overall, 941 (77.6%) patients were taking metformin 
at baseline, 499 (41.2%) were on an SGLT- 2i and 421 
(34.7%) on basal insulin. At baseline, 201 patients were 
on a DPP- 4i, of which 131 switched to semaglutide and 70 
had semaglutide added on to a DPP- 4i (table 2). Medica-
tions at baseline for the other subgroups investigated are 
shown in online supplemental tables 5–8.

HbA1c

The change from baseline in HbA1c was –1.1% point. 
The change overall and changes from baseline to week 
30 for all subgroups tested were significant (p<0.0001). 
However, the difference in change between subgroups 
(test for interaction) was only significant for GLP- 1RA- 
naïve patients versus GLP- 1RA switchers (see later 
section) and baseline HbA1c subgroups, while numer-
ical differences were seen in several other subgroups 
(figure 1A). HbA1c reductions were significantly greater 
in patients in the >9% HbA1c group (–2.5% point) versus 
the <7%, ≥7–≤8% and >8–≤9% baseline HbA1c groups 
(–0.2% point, –0.7% point and –1.1% point, respec-
tively; interaction p=0.0209). When stratified by reason 
to initiate semaglutide, the reductions in HbA1c were 
similar and similar to the overall reduction of –1.1% 
point (online supplemental figure 1).

Body weight
Overall, the change from baseline in body weight was 
–4.7 kg. The change from baseline to EOS was significant 
(p<0.01) for all subgroups tested. Numerical differences 
were seen in several subgroups (figure 1B) with the only 
significant difference between subgroups (test for inter-
action) for GLP- 1RA- naïve (–5.0 kg) patients versus GLP- 
1RA switchers (see following section).

Treatment responses among patients switching or not 
switching from another incretin agent (GLP-1RA or DPP-4i)
HbA1c reductions were significantly greater in patients 
who were GLP- 1RA- naïve versus those who switched from 
another GLP- 1RA to semaglutide (–1.2% point vs –0.7% 
point, respectively; interaction p=0.0003) (figure 1A). 
The change in body weight from baseline to EOS also 
differed significantly between these groups (interaction 
p<0.0001); –5.0 kg on average for GLP- 1RA- naïve patients 
versus −3.4 kg for GLP- 1RA switchers.

HbA1c reductions were similar for patients switching 
from a DPP- 4i to semaglutide at baseline (n=123) and 
those who received semaglutide in addition to a DPP- 4i 
(n=70) (–1.3% for both, interaction p=0.3594). The body 
weight reductions in patients switching from a DPP- 4i to 
semaglutide (n=131) at baseline (–5.6 kg) were similar to 
those in patients who initiated semaglutide in addition to 
a DPP- 4i (n=70) (–4.4 kg, interaction p=0.4834).

Treatment targets and composite endpoints
At EOS, 531 (52.6%) patients in the overall pooled popu-
lation and 365 (44.5%) patients with a baseline HbA1c 
≥7% achieved HbA1c <7%. At EOS, 609 (60.1%), 445 
(43.9%) and 145 (14.3%) patients in the overall pooled 
population achieved weight loss ≥3%, ≥5% and ≥10%, 
respectively (figure 2). At EOS, 297 (29.4%) patients in 
the overall population and 283 (34.6%) patients with a 
baseline HbA1c ≥7% achieved the composite endpoint 
of an HbA1c reduction ≥1% point and weight loss ≥3% 
(figure 2).

Semaglutide dose at EOS
The mean dose of semaglutide at EOS in the EAS was 
0.8±0.30 mg. At EOS, 7 (0.7%) patients were receiving a 
semaglutide OW dose <0.25 mg; 109 (11.1%) a 0.25 mg 

Table 2 Antihyperglycemic medication at baseline in the overall population and by GLP- 1RA status

N (%) Total GLP- 1RA- naïve GLP- 1RA switchers

N 1212 960 252

Metformin 941 (77.6) 755 (78.6) 186 (73.8)

Sulfonylureas 228 (18.8) 173 (18.0) 55 (21.8)

Alpha- glucosidase inhibitors 5 (0.4) 1 (0.1) 4 (1.6)

Thiazolidinediones 39 (3.2) 26 (2.7) 13 (5.2)

DPP- 4 inhibitors 201 (16.6) 193 (20.1) 8 (3.2)

SGLT- 2 inhibitors 499 (41.2) 377 (39.3) 122 (48.4)

Other antihyperglycemic drugs excluding insulin 16 (1.3) 12 (1.3) 4 (1.6)

Basal insulin 421 (34.7) 303 (31.6) 118 (46.8)

Premixed insulin 55 (4.5) 41 (4.3) 14 (5.6)

Fast- acting insulin 170 (14.0) 132 (13.8) 38 (15.1)

No medication 26 (2.1) 26 (2.7) 0

Oral antihyperglycemic drug only 576 (47.5) 576 (60.0) 0

Data are from the full analysis set. Details on use of antihyperglycemic medication among other patient subgroups are included in the 
supplementary material.
DPP- 4, dipeptidyl peptidase- 4; GLP- 1RA, glucagon- like peptide- 1 receptor agonist; SGLT- 2, sodium–glucose cotransporter- 2.
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dose; 3 (0.3%) were receiving a dose between 0.25 and 
0.5 mg; 274 (27.8%) were receiving a 0.5 mg dose; and 13 
(1.3%) were receiving a dose between 0.5 and 1.0 mg. The 
majority of patients (576 (58.5%)) were taking the 1.0 mg 
dose and 2 (0.2%) were taking a dose >1.0 mg. The use of 
doses <0.25 mg and between 0.25 mg and 0.5 mg, between 
0.5 and 1.0 mg, and over 1.0 mg is off- label and occurred 
because of the studies’ non- interventional nature.

Safety
No new safety concerns were identified with OW sema-
glutide in any of the four completed SURE studies 
(systematically collected safety information reported 
in online supplemental table 10; voluntarily reported 
adverse events reported in online supplemental table 
11). In the pooled analysis of 1212 patients, 115 (9.5%) 
patients discontinued treatment, of which 73 (63.5%) 
did so because of unacceptable gastrointestinal tolera-
bility. Adverse events led to premature discontinuation 
of treatment in 44 (3.6%) patients (online supplemental 
table 11). In the EAS, there were 69 patients (6.0%) 
who experienced severe or documented hypoglycemic 
episodes (online supplemental table 10). There were two 
patients who experienced severe hypoglycemia, both of 
whom were receiving concomitant insulin therapy.

DISCUSSION
In this pooled analysis of real- world data from SURE CA, 
DK/SE, CH and UK, patients treated with OW sema-
glutide experienced clinically relevant and statistically 

Figure 1 (A) Change in HbA1c from baseline to EOS in overall population and subgroups; (B) change in body weight from 
baseline to EOS in overall population and subgroups. Data are from the full analysis set, in- study period that represents the 
time period during which patients are considered to be in the study, regardless of semaglutide treatment status. Response was 
analyzed using baseline T2D duration, age, BMI, time, time- squared, preinitiation use of DPP- 4i, preinitiation use of insulin, 
preinitiation use of GLP- 1RAs, GLP- 1RA (except in ‘GLP- 1RA experience’ subgroups), number of OADs used preinitiation 
(0–1/2+) and sex with random intercept and random time coefficient (slope). (A) All p values for change from baseline to week 
30 are significant at <0.0001. Interaction p value for difference in change between subgroups: *p=0.0003; †0.0209; ‡0.9354; 
‖0.1944; §0.3504. (B) All p values for change from baseline to week 30 are significant at <0.0001 except p=0.0092 for baseline 
BMI of 25 kg/m2. Interaction p value for difference in change between subgroups: *p<0.0001; †0.8730; ‡0.5791; §0.8419; 
‖0.7569. BMI, body mass index; DPP- 4i, dipeptidyl peptidase- 4 inhibitor; EOS, end of study; GLP- 1RA, glucagon- like peptide- 1 
receptor agonist; HbA1c, glycated hemoglobin; OAD, oral antihyperglycemic drug; T2D, type 2 diabetes.

Figure 2 Proportions of patients achieving treatment 
targets at EOS. Data are based on the full analysis set. EOS, 
end of study; HbA1c, glycated hemoglobin; WL, weight loss.
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significant reductions in HbA1c and body weight in the 
overall population and in subgroups stratified by various 
baseline characteristics, including prior treatment with 
a GLP- 1RA other than semaglutide. These results are 
in line with the findings of the SUSTAIN phase 3 RCTs. 
In the overall population, more than 50% of patients 
achieved the ADA- recommended HbA1c target <7%, and 
44% of patients achieved a weight loss ≥5% by EOS.

The SURE studies enabled an assessment of the 
effects of switching from another GLP- 1RA to semaglu-
tide, which has not yet been explored in RCTs. Patients 
switching from another GLP- 1RA experienced statisti-
cally and clinically significant reductions in HbA1c (–0.7% 
point) and body weight (–3.4 kg), despite switching 
from an agent of the same class. This finding is consis-
tent with the EXPERT study of a US electronic medical 
record database that showed that patients switching from 
another GLP- 1RA to OW semaglutide had significant and 
sustained reductions in HbA1c and body weight.29 Similar 
findings were also reported in the retrospective Switch- 
to- Semaglutide Study.30 In the retrospective study by 
Goncalves and Bell,31 40 patients in an endocrine prac-
tice in Canada who had switched from liraglutide to OW 
semaglutide experienced an HbA1c reduction of 0.8% 
point and a body weight reduction of 4.6 kg following 
the switch. The REALISE- DM study, a retrospective chart 
review of 164 patients with T2D in an endocrine practice 
in Canada, demonstrated that switching to OW semaglu-
tide from dulaglutide or liraglutide resulted in a further 
significant HbA1c reduction of 0.7% and body weight loss 
of 1.6 kg at 6 months.32 These observations are consistent 
with those from the SUSTAIN 7 head- to- head RCT, which 
showed that semaglutide was superior to dulaglutide in 
reducing HbA1c and body weight.16

Because of the non- interventional nature of the SURE 
studies, semaglutide was added to existing DPP- 4i treat-
ment in a small proportion of patients. This prescribing 
practice is not recommended in treatment guidelines3; 
however, it is important to confirm that this practice 
does not impact the change in HbA1c or body weight. In 
this pooled analysis, patients who had switched from a 
DPP- 4i at baseline to OW semaglutide had similar reduc-
tions in HbA1c to patients who remained on their DDP- 4i 
therapy after initiation of semaglutide. This indicates that 
remaining on DPP- 4i treatment after initiating semaglu-
tide had no additional benefit on glycemic control and 
supports the recommended withdrawal of DPP- 4i treat-
ment after initiation of semaglutide. The specific reasons 
for prescribing semaglutide as an add- on to DPP- 4i 
therapy were not recorded; possibly the prescribers’ 
intention was to keep these patients on a drug with known 
efficacy and tolerability, if semaglutide needed to be 
discontinued, with the ultimate aim of discontinuing the 
DPP- 4i once the semaglutide dose had been increased to 
a therapeutic level and tolerability had been established.

The HbA1c reductions observed in the SURE studies 
were lower than those in the SUSTAIN RCTs. The protocol 
used for the SURE studies differed from the one for the 

SUSTAIN RCTs in regard to the study design, initiation 
and usage of semaglutide throughout the studies and 
data collection. The difference in inclusion/exclusion 
criteria is likely to have contributed to the lower HbA1c 
reduction in the SURE studies versus the SUSTAIN trials 
(online supplemental table 9). For example, all the 
SUSTAIN trials included baseline HbA1c ≥7.0% or ≥7.5% 
with an upper limit of 10.0%, 10.5% or 11.0% as part of 
the inclusion criteria,11–19 whereas the SURE studies had 
no such criteria. The difference in the level of treatment 
adherence may also have impacted the results. Patients 
in routine clinical practice generally have poorer medi-
cation adherence than those enrolled in an RCT: this has 
been observed in other real- world studies.33 Another key 
difference is that the dose escalation of semaglutide and 
selection of maintenance doses were prespecified in the 
protocols of the trials in the SUSTAIN program, whereas 
in the SURE studies, the treating physicians determined 
how the dose would be escalated and which mainte-
nance dose should be used. The lower baseline HbA1c of 
patients in the SURE studies (8.1%) compared with the 
SUSTAIN program (8.0%–8.4%), and the inclusion in 
the SURE program of patients with baseline HbA1c <7%, 
may have contributed to the comparatively lower reduc-
tion in HbA1c from baseline to EOS.11–19 Mean baseline 
body weight in the SURE studies (101.5 kg) was higher 
than in the SUSTAIN trials (89.2–96.9 kg). The body 
weight reduction, however, was comparable between the 
SURE studies (–4.7 kg) and the SUSTAIN trials (–3.5 kg 
to –6.4 kg).11–19

The proportion of patients discontinuing treatment 
due to an AE in the SURE studies (9.5%) was lower 
than was observed with OW semaglutide 1.0 mg in 
the SUSTAIN clinical trial program (≤15%).11–19 34 
This highlights that OW semaglutide is well tolerated 
in real- world practice. This discontinuation rate was 
also lower than the rate observed in the retrospective 
observational SPARE study (17%), which included 
data from 937 GLP- 1RA- naïve patients with T2D.35 This 
difference may be due to variations in dosing practices. 
In the SUSTAIN clinical trial program, patients were 
required to follow a clear dosing schedule during the 
study period; in contrast, in real- world practice, dosing 
schedules may differ depending on patient needs: to 
manage GI side effects, for example, the escalation 
strategy during initiation or maintenance dosing (which 
may include dose skipping) will be tailored to the indi-
vidual. The initial recommended dose for semaglutide 
is 0.25 mg, before escalating to a maintenance dose 
of 0.5 mg after 4 weeks and to 1.0 mg after a further 
4 weeks, if needed.11–19 However, in the SURE studies, 
approximately 77% of patients were initiated on a 
dose of 0.25 mg and, by EOS, the 576 (58.5%) patients 
remaining on treatment were receiving a 1.0 mg dose. 
While doses other than 0.5 and 1.0 mg/week are off- 
label, such doses were being used by 134 (14%) of 
patients still on treatment in the study (because of the 
non- interventional nature of the study), which is an 
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indication that patients and physicians were tailoring 
the dose to individual requirements.

The SURE studies provide information on patients 
with T2D with a wide range of baseline characteris-
tics in routine clinical practice in diverse locations. For 
example, in SURE UK, the mean BMI and HbA1c of the 
patient population at baseline were slightly higher than 
for patients in SURE Canada, SURE Denmark/Sweden 
and SURE Switzerland. No new safety concerns were 
identified in the four SURE studies, highlighting that 
OW semaglutide is well tolerated in real- world practice.

The main limitation of the SURE studies relates to the 
one- armed observational design and lack of a compar-
ator. In the absence of a randomized comparator group, 
we cannot rule out the impact of other factors nor directly 
infer that the estimated changes in the outcomes are 
causal effects of study treatment. Regression to the mean 
may also have contributed to the observed changes in the 
outcomes. Other limitations relate to the observational 
nature of the studies, in that data were collected as part of 
routine clinical practice rather than through mandatory 
assessments at prespecified time points, which may have 
affected the robustness and completeness of the data.

CONCLUSION
In a pooled analysis of the SURE Canada, Denmark/
Sweden, Switzerland and UK studies, patients with T2D 
initiating OW semaglutide experienced significant 
improvements from baseline to week 30 in HbA1c and 
body weight, both in the overall pooled population and 
across subgroups characterized by various baseline char-
acteristics, including the subgroup who switched from 
a GLP- 1RA other than semaglutide. At EOS, over half 
of the patients in the overall pooled population had an 
HbA1c <7%, and over 40% with a baseline HbA1c ≥7% had 
achieved an HbA1c <7%. Safety data collected during the 
studies showed no new safety concerns with semaglutide, 
and the benefit–risk balance remains positive. The results 
support the use of OW semaglutide in adults with T2D 
in routine clinical practice across multiple geographical 
locations.
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Supplemental Table 1: Baseline characteristics by baseline BMI 

 <25 kg/m2 ≥25–<30 kg/m2 ≥30–<35 kg/m2 ≥35 kg/m2 

N  39 232 406 518 

Age, years 64.0 (9.2) 62.0 (10.4) 60.5 (10.7) 58.6 (11.2) 

Female, n (%) 15 (38.5) 83 (35.8) 132 (32.5) 239 (46.1) 

Race, n (%) 
 White 
 Asian 
 Black or African 

American 
 Other 

 
29 (74.4) 
9 (23.1) 

0 

1 (2.6) 

 
199 (85.8) 
18 (7.8) 
6 (2.6) 

9 (3.9) 

 
374 (92.1) 
19 (4.7) 
3 (0.7) 

10 (2.5) 

 
484 (93.4) 
15 (2.9) 
13 (2.5) 

6 (1.2) 

Mean baseline HbA1c, % 
(SD) 

7.9 (1.2) 8.2 (1.3) 8.2 (1.5) 8.1 (1.5) 

Baseline HbA1c <7.0%, n 
(%) 

7 (17.9) 32 (13.8) 64 (15.8) 123 (23.7) 

Fasting plasma glucose, 
mmol/L* (SD) 

9.4 (4.0) 8.9 (3.3) 9.1 (2.6) 9.4 (3.5) 

Body weight, kg (SD) 68.7 (11.0) 82.5 (10.5) 96.1 (11.2) 116.6 (19.1) 

BMI, kg/m2 (SD) 23.5 (1.4) 28.0 (1.4) 32.6 (1.4) 40.7 (5.4) 

Diabetes duration, years 
(SD)† 

13.6 (6.5) 13.4 (7.8) 12.7 (7.4) 11.2 (8.0) 

eGFR, mL/min/1.73 m2,‡ 85.3 (17.8) 83.7 (19.5) 83.6 (21.7) 85.4 (22.5) 

Diabetic complications, n 
(%) 

Diabetic retinopathy§ 
Diabetic neuropathy

‖
 

Diabetic nephropathy 

 
4 (10.3) 
5 (12.8) 
4 (10.3) 

 
50 (21.6) 
43 (18.5) 
37 (15.9) 

 
71 (17.5) 
66 (16.3) 
66 (16.3) 

 
83 (16.0) 
84 (16.2) 
77 (14.9) 

Comorbidities, n (%) 
Dyslipidemia 
Hypertension 
Coronary heart disease 
Stroke 

Heart failure 

Peripheral vascular 
disease 

 
22 (56.4) 
21 (53.8) 
6 (15.4) 
2 (5.1) 

0 
0 

 
145 (62.5) 
145 (62.5) 
45 (19.4) 
7 (3.0) 

5 (2.2) 
8 (3.4) 

 
273 (67.2) 
299 (73.6) 
78 (19.2) 
16 (3.9) 

14 (3.4) 
6 (1.5) 

 
303 (58.5) 
372 (71.8) 
66 (12.7) 
10 (1.9) 

16 (3.1) 
12 (2.3) 

Prescribed starting dose 
of semaglutide, n (%) 
 <0.25 mg 
 0.25 mg 
 0.5 mg 
 1.0 mg 

 
 
0 

30 (76.9) 
7 (17.9) 
2 (5.1) 

 
 
0 

177 (76.3) 
41 (17.7) 
14 (6.0) 

 
 
0 

304 (74.9) 
66 (16.3) 
36 (8.9) 

 
 

2 (0.4) 
413 (79.7) 
74 (14.3) 
29 (5.6) 
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Reasons to initiate 
semaglutide , n (%)¶ 
 Improve glycemic 

control 
 Weight reduction 
 Issues with 

hypoglycemia  
 Address CV risk  

Simplify regimen 
Convenience 

Other 
Missing 

 
 

33 (84.6) 
 

12 (30.8) 
2 (5.1) 

 
12 (30.8) 
12 (30.8) 
8 (20.5) 

2 (5.1) 
0 

 
 

200 (86.2) 
 

125 (53.9) 
17 (7.3) 

 
49 (21.1) 
87 (37.5) 
48 (20.7) 

7 (3.0) 
0 

 
 

347 (85.5) 
 

317 (78.1) 
20 (4.9) 

 
111 (27.3) 
119 (29.3) 
83 (20.4) 

11 (2.7) 
0 

 
 

427 (82.4) 
 

452 (87.3) 
18 (3.5) 

 
123 (23.7) 
115 (22.2) 
93 (18.0) 

23 (4.4) 
1 (0.2) 

N=39, 232, 406 and 518 for <25, ≥25–<30, ≥30–<35 and ≥35, respectively, unless otherwise indicated; *n=16, n=116, n=185, n=253; 

†n=39, n=231, n=406, n=517; ‡n=25, n=175, n=304, n=397; §n=39, n=232, n=406, n=517; 
‖
n=39, n=232, n=405, n=518. ¶More 

than one reason could be selected for initiating semaglutide. Data, which are based on the full analysis set, are mean (SD) or number 

(proportion) of patients. BMI, body mass index; CV, cardiovascular; eGFR, estimated glomerular filtration rate; SD, standard deviation. 
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Supplemental Table 2: Baseline characteristics by age 

 <65 years ≥65 years 

N  785 427 

Age, years 54.0 (8.1) 71.3 (4.8) 

Female, n (%) 323 (41.1) 150 (35.1) 

Race, n (%) 

White 

Asian 

Black or African American 

Other 

 

693 (88.3) 

50 (6.4) 

21 (2.7) 

21 (2.7) 

 

410 (96.0) 

11 (2.6) 

1 (0.2) 

5 (1.2) 

Baseline HbA1c, % 8.3 (1.6) 7.9 (1.3) 

Baseline HbA1c <7.0%, n (%) 142 (18.1) 89 (20.8) 

Fasting plasma glucose, mmol/L* 9.3 (3.4) 9.0 (2.8) 

Body weight, kg† 103.6 (21.7) 97.6 (19.0) 

BMI, kg/m2‡ 35.5 (6.9) 33.8 (5.9) 

Diabetes duration, years § 10.9 (7.2) 14.7 (8.2) 

eGFR, mL/min/1.73 m2, ‖ 92.2 (18.9) 70.2 (18.9) 

Diabetic complications, n (%) 

 Diabetic retinopathy¶ 

 Diabetic neuropathy 

 Diabetic nephropathy 

 

124 (15.8) 

113 (14.4) 

92 (11.7) 

 

86 (20.2) 

87 (20.4) 

92 (21.5) 

Comorbidities, n (%) 

 Dyslipidemia 

 Hypertension 

 Coronary heart disease 

 Stroke 

 Heart failure 

 Peripheral vascular disease 

 

456 (58.1) 

505 (64.3) 

96 (12.2) 

17 (2.2) 

17 (2.2) 

15 (1.9) 

 

298 (69.8) 

341 (79.9) 

101 (23.7) 

19 (4.4) 

18 (4.2) 

11 (2.6) 

Prescribed starting dose of semaglutide, 

n (%) 

 <0.25 mg 

 0.25 mg 

 0.5 mg 

 1.0 mg 

 

2 (0.3) 

602 (76.7) 

123 (15.7) 

58 (7.4) 

 

0 

335 (78.5) 

68 (15.9) 

24 (5.6) 

Reasons to initiate semaglutide   
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treatment, n (%)⁋ 

 Improve glycemic control 

 Weight reduction 

 Issues with hypoglycemia on current 

 treatment 

 Address CV risk factors 

 Simplify current treatment regimen 

 Convenience 

 Other 

 Missing 

 

674 (85.9) 

616 (78.5) 

31 (3.9) 

 

187 (23.8) 

207 (26.4) 

162 (20.6) 

30 (3.8) 

0 

 

346 (81.0) 

300 (70.3) 

26 (6.1) 

 

113 (26.5) 

130 (30.4) 

73 (17.1) 

14 (3.3) 

1 (0.2) 

 

N=785 and 427 for <65 and ≥65, respectively, unless otherwise indicated; *n=375, n=199; †n=779, n=422; ‡n=775, n=420; §n=590, 

n=323; 
‖
n=784, n=426; ¶n=783, n=427 ⁋More than one reason could be selected for initiating semaglutide. Data, which are based here 

for the full analysis set, are mean (SD) or number (proportion) of patients. CV, cardiovascular; eGFR, estimated glomerular filtration rate; 

SD, standard deviation. 
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Supplemental Table 3: Baseline characteristics by baseline HbA1c 

 <7% ≥7–≤8% >8%-≤9% >9% 

N  231 414 305 262 

Age, years 60.7 (11.2) 61.0 (11.0) 60.5 (10.0) 57.5 (11.3) 

Female, n (%) 95 (41.1) 165 (39.9) 116 (38.0) 97 (37.0) 

Race, n (%) 

 White 

 Asian 

 Black or African 

American 

 Other 

 

216 (93.5) 

8 (3.5) 

3 (1.3) 

4 (1.7) 

 

375 (90.6) 

24 (5.8) 

8 (1.9) 

7 (1.7) 

 

281 (92.1) 

10 (3.3) 

4 (1.3) 

10 (3.3) 

 

231 (88.2) 

19 (7.3) 

7 (2.7) 

5 (1.9) 

Baseline HbA1c, % 6.4 (0.5) 7.5 (0.3) 8.4 (0.3) 10.3 (1.2) 

Baseline HbA1c 

<7.0%, n (%) 
231 (100.0) 0 0 0 

Fasting plasma 

glucose, mmol/L* 
7.1 (1.7) 8.4 (2.0) 9.6 (2.4) 13.0 (4.2) 

Body weight, kg† 104.4 (21.8) 100.3 (19.8) 98.8 (19.7) 103.9 (22.9) 

BMI, kg/m2‡ 36.3 (6.9) 34.5 (6.4) 33.9 (5.9) 35.4 (7.2) 

Diabetes duration, 

years§ 
11.0 (8.3) 12.7 (8.1) 13.1 (7.4) 11.6 (7.0) 

eGFR, mL/min/1.73 

m2‖ 
82.0 (20.0) 83.5 (22.2) 86.2 (20.3) 85.9 (23.3) 

Diabetic 

complications, n 

(%) 

Diabetic 

retinopathy¶ 

Diabetic 

neuropathy¶ 

Diabetic 

nephropathy 

 

24 (10.5) 

36 (15.7) 

33 (14.3) 

 

67 (16.2) 

73 (17.6) 

69 (16.7) 

 

60 (19.7) 

48 (15.7) 

44 (14.4) 

 

59 (22.5) 

43 (16.5) 

38 (14.5) 

Comorbidities, n 

(%) 

Dyslipidemia 

Hypertension 

 

135 (58.4) 

167 (72.3) 

45 (19.5) 

 

269 (65.0) 

300 (72.5) 

61 (14.7) 

 

200 (65.6) 

210 (68.9) 

48 (15.7) 

 

150 (57.3) 

169 (64.5) 

43 (16.4) 
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Coronary heart 

disease 

Stroke 

Heart failure 

Peripheral 

vascular disease 

2 (0.9) 

5 (2.2) 

6 (2.6) 

11 (2.7) 

11 (2.7) 

7 (1.7) 

12 (3.9) 

10 (3.3) 

5 (1.6) 

11 (4.2) 

9 (3.4) 

8 (3.1) 

Prescribed starting 

dose of 

semaglutide, n (%) 

 <0.25 mg 

 0.25 mg 

 0.5 mg 

 1.0 mg 

 

 

1 (0.4) 

160 (69.3) 

48 (20.8) 

22 (9.5) 

 

 

0 

309 (74.6) 

74 (17.9) 

31 (7.5) 

 

 

1 (0.3) 

241 (79.0) 

45 (14.8) 

18 (5.9) 

 

 

0 

227 (86.6) 

24 (9.2) 

11 (4.2) 

Reasons to initiate 

semaglutide 

treatment, n (%)⁋ 

 Improve glycemic 

control 

 Weight reduction 

 Issues with 

hypoglycemia 

 Address CV risk 

factors 

 Simplify current 

regimen 

 Convenience 

 Other 

 Missing 

 

 

 

 

107 (46.3) 

 

188 (81.4) 

6 (2.6) 

 

52 (22.5) 

 

77 (33.3) 

 

45 (19.5) 

12 (5.2) 

0 

 

 

 

 

368 (88.9) 

 

315 (76.1) 

28 (6.8) 

 

96 (23.2) 

 

130 (31.4) 

 

84 (20.3) 

13 (3.1) 

0 

 

 

 

 

292 (95.7) 

 

225 (73.8) 

11 (3.6) 

 

75 (24.6) 

 

73 (23.9) 

 

52 (17.0) 

6 (2.0) 

0 

 

 

 

 

253 (96.6) 

 

188 (71.8) 

12 (4.6) 

 

77 (29.4) 

 

57 (21.8) 

 

54 (20.6) 

13 (5.0) 

1 (0.4) 

 

N=231, 414, 305 and 262 for <7%, ≥7%-≤–8%, >8%-≤–9%, >9%, respectively, unless otherwise indicated; *n=124, n=206, n=146, 

n=98; †n=228, n=409, n=304, n=260; ‡n=226, n=407, n=303, n=259; §n=231, n=412, n=305, n=262; 
‖
n=174, n=308, n=227, n=204; 

¶n=229, n=414, n=305, n=262 for diabetic retinopathy and n=230, n=414, n=305, n=261 for diabetic neuropathy. ⁋More than one 
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reason could be selected for initiating semaglutide. Data, which are based on the full analysis set, are mean (SD) or number (proportion) 

of patients. BMI, body mass index; eGFR, estimated glomerular filtration rate; SD, standard deviation. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2021-002619:e002619. 10 2022;BMJ Open Diab Res Care, et al. Yale J-F



9 

 

Supplemental Table 4: Baseline characteristics by baseline diabetes duration 

 <5 years ≥5–<10 years ≥10 years 

N (FAS) 235 304 671 

Age, years 53.6 (12.4) 59.5 (9.8) 62.6 (9.9) 

Female, n (%) 84 (35.7) 121 (39.8) 267 (39.8) 

Race, n (%) 

White 

Asian 

Black or African American 

Other 

 

213 (90.6) 

15 (6.4) 

5 (2.1) 

2 (0.9) 

 

281 (92.4) 

10 (3.3) 

5 (1.6) 

8 (2.6) 

 

607 (90.5) 

36 (5.4) 

12 (1.8) 

16 (2.4) 

Baseline HbA1c, % 7.9 (1.6) 8.2 (1.5) 8.2 (1.4) 

Baseline HbA1c <7.0%, n (%) 69 (29.4) 49 (16.1) 113 (16.8) 

Fasting plasma glucose, mmol/L* 9.0 (3.2) 9.2 (3.0) 9.3 (3.3) 

Body weight, kg† 110.6 (23.4) 101.7 (21.7) 98.2 (18.7) 

BMI, kg/m2‡ 37.1 (7.4) 34.8 (6.8) 34.2 (6.0) 

Diabetes duration, years 2.8 (1.4) 7.6 (1.5) 17.6 (6.1) 

eGFR, mL/min/1.73 m2§  93.0 (20.8) 85.8 (19.6) 80.8 (21.9) 

Diabetic complications, n (%)
‖
 

Diabetic retinopathy 

Diabetic neuropathy 

Diabetic nephropathy 

 

13 (5.5) 

18 (7.7) 

18 (7.7) 

 

36 (11.8) 

34 (11.2) 

29 (9.5) 

 

161 (24.1) 

147 (22.0) 

137 (20.4) 

Comorbidities, n (%) 

 Dyslipidemia 

 Hypertension 

 Coronary heart disease 

 Stroke 

 Heart failure 

 Peripheral vascular disease 

 

118 (50.2) 

145 (61.7) 

25 (10.6) 

5 (2.1) 

7 (3.0) 

3 (1.3) 

 

178 (58.6) 

204 (67.1) 

44 (14.5) 

8 (2.6) 

6 (2.0) 

3 (1.0) 

 

457 (68.1) 

495 (73.8) 

128 (19.1) 

23 (3.4) 

22 (3.3) 

20 (3.0) 

Prescribed starting dose of semaglutide, 

n (%) 

<0.25 mg 

0.25 mg 

0.5 mg 

1.0 mg 

 

 

0 

197 (83.8) 

27 (11.5) 

11 (4.7) 

 

 

1 (0.3) 

239 (78.6) 

47 (15.5) 

17 (5.6) 

 

 

1 (0.1) 

501 (74.7) 

117 (17.4) 

52 (7.7) 

Reasons to initiate semaglutide 

treatment, n (%)¶ 

 Improve glycemic control 

 Weight reduction 

 Issues with hypoglycemia on current 

 treatment 

 Address CV risk factors 

 Simplify current treatment regimen 

 Convenience 

 Other 

 Missing 

 

 

188 (80.0) 

196 (83.4) 

5 (2.1) 

 

56 (23.8) 

46 (19.6) 

32 (13.6) 

11 (4.7) 

0 

 

 

258 (84.9) 

223 (73.4) 

15 (4.9) 

 

70 (23.0) 

79 (26.0) 

59 (19.4) 

9 (3.0) 

1 (0.3) 

 

 

 

573 (85.4) 

497 (74.1) 

37 (5.5) 

 

174 (25.9) 

211 (31.4) 

144 (21.5) 

24 (3.6) 

0 

N=235, 304, and 671 and 262 for <5, ≥5–<10 and ≥10 years, respectively, unless 

otherwise indicated; *n=130, n=140, n=304; †n=232, n=302, n=665; ‡n=231, n=300, 

n=662; §n=180, n=227, n=505; 
‖
n=235, n=304, n=669. ¶More than one reason could 

be selected for initiating semaglutide. Data, which are based on the full analysis set, are 

mean (SD) or number (proportion) of patients. BMI, body mass index; eGFR, estimated 

glomerular filtration rate; FAS, full analysis set; SD, standard deviation.
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Supplemental Table 5: Anti-hyperglycemic medication at baseline by baseline BMI 

N (%) 
<25 

kg/m2 

≥25–<30 

kg/m2 

≥30–<35 

kg/m2 

≥35 

kg/m2 

N 39 232 406 518 

Metformin 32 (82.1) 177 (76.3) 317 (78.1) 405 (78.2) 

Sulfonylureas 4 (10.3) 45 (19.4) 83 (20.4) 94 (18.1) 

Alpha-glucosidase inhibitors 0 0 2 (0.5) 3 (0.6) 

Thiazolidinediones 0 5 (2.2) 16 (3.9) 18 (3.5) 

DPP-4 inhibitors 5 (12.8) 55 (23.7) 78 (19.2) 62 (12.0) 

SGLT-2 inhibitors 18 (46.2) 106 (45.7) 186 (45.8) 182 (35.1) 

Other anti-hyperglycemic drugs 

excluding insulin 
0 7 (3.0) 7 (1.7) 2 (0.4) 

Other GLP-1RA 3 (7.7) 40 (17.2) 99 (24.4) 108 (20.8) 

Basal insulin 13 (33.3) 88 (37.9) 139 (34.2) 178 (34.4) 

Premixed insulin 1 (2.6) 10 (4.3) 9 (2.2) 34 (6.6) 

Fast-acting insulin 3 (7.7) 31 (13.4) 44 (10.8) 90 (17.4) 

No medication 0 2 (0.9) 9 (2.2) 12 (2.3) 

Oral anti-hyperglycemic drug only 23 (59.0) 112 (48.3) 198 (48.8) 235 (45.4) 

Data are based on the full analysis set. DPP-4, dipeptidyl peptidase-4; GLP-1RA, 

glucagon-like peptide-1 receptor agonist; SGLT-2, sodium–glucose cotransporter-2. 
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Supplemental Table 6: Anti-hyperglycemic medication at baseline by age at baseline 

 

Data are based on the full analysis set. DPP-4, dipeptidyl peptidase-4; GLP-1RA, 

glucagon-like peptide-1 receptor agonist; SGLT-2, sodium–glucose cotransporter-2. 

 

  

N (%) <65 years ≥65 years 

N 785 427 

Metformin 614 (78.2) 327 (76.6) 

Sulfonylureas 136 (17.3) 92 (21.5) 

Alpha-glucosidase inhibitors 3 (0.4) 2 (0.5) 

Thiazolidinediones 30 (3.8) 9 (2.1) 

DPP-4 inhibitors 119 (15.2) 82 (19.2) 

SGLT-2 inhibitors 347 (44.2) 152 (35.6) 

Other anti-hyperglycemic drugs 

excluding insulin 
10 (1.3) 6 (1.4) 

Other GLP-1RA 168 (21.4) 84 (19.7) 

Basal insulin 268 (34.1) 153 (35.8) 

Premixed insulin 29 (3.7) 26 (6.1) 

Fast-acting insulin 109 (13.9) 61 (14.3) 

No medication 16 (2.0) 10 (2.3) 

Oral anti-hyperglycemic drug only 377 (48.0) 199 (46.6) 

GLP-1RA switch 168 (21.4) 84 (19.7) 
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Supplemental Table 7: Anti-hyperglycemic medication at baseline by HbA1c at baseline 

N (%) <7% 
≥7% to 

≤8% 
>8%-≤9% >9% 

N 231 414 305 262 

Metformin 182 (78.8) 319 (77.1) 242 (79.3) 198 (75.6) 

Sulfonylureas 28 (12.1) 73 (17.6) 69 (22.6) 58 (22.1) 

Alpha-glucosidase inhibitors 1 (0.4) 2 (0.5) 1 (0.3) 1 (0.4) 

Thiazolidinediones 6 (2.6) 11 (2.7) 15 (4.9) 7 (2.7) 

DPP-4 inhibitors 17 (7.4) 74 (17.9) 58 (19.0) 52 (19.8) 

SGLT-2 inhibitors 71 (30.7) 189 (45.7) 135 (44.3) 104 (39.7) 

Other anti-hyperglycemic drugs 

excluding insulin 
1 (0.4) 7 (1.7) 6 (2.0) 2 (0.8) 

Other GLP-1RA 59 (25.5) 97 (23.4) 61 (20.0) 35 (13.4) 

Basal insulin 72 (31.2) 140 (33.8) 127 (41.6) 82 (31.3) 

Premixed insulin 6 (2.6) 14 (3.4) 13 (4.3) 22 (8.4) 

Fast-acting insulin 19 (8.2) 60 (14.5) 47 (15.4) 44 (16.8) 

No medication 12 (5.2) 6 (1.4) 5 (1.6) 3 (1.1) 

Oral anti-hyperglycemic drug 

only 
107 (46.3) 204 (49.3) 134 (43.9) 131 (50.0) 

Data are based on the full analysis set. DPP-4, dipeptidyl peptidase-4; GLP-1RA, 

glucagon-like peptide-1 receptor agonist; SGLT-2, sodium–glucose cotransporter-2. 
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Supplemental Table 8: Anti-hyperglycemic medication at baseline by diabetes duration 

at baseline 

N (%) <5 years 
≥5–<10 

years 

≥10 

years 

N 235 304 671 

Metformin 181 (77.0) 238 (78.3) 520 (77.5) 

Sulfonylureas 23 (9.8) 56 (18.4) 148 (22.1) 

Alpha-glucosidase inhibitors 0 1 (0.3) 4 (0.6) 

Thiazolidinediones 2 (0.9) 10 (3.3) 27 (4.0) 

DPP-4 inhibitors 26 (11.1) 59 (19.4) 116 (17.3) 

SGLT-2 inhibitors 63 (26.8) 129 (42.4) 306 (45.6) 

Other anti-hyperglycemic drugs 

excluding insulin 
1 (0.4) 4 (1.3) 11 (1.6) 

Other GLP-1RA 32 (13.6) 60 (19.7) 159 (23.7) 

Basal insulin 36 (15.3) 70 (23.0) 315 (46.9) 

Premixed insulin 6 (2.6) 15 (4.9) 34 (5.1) 

Fast-acting insulin 10 (4.3) 20 (6.6) 140 (20.9) 

No medication 14 (6.0) 2 (0.7) 10 (1.5) 

Oral anti-hyperglycemic drug 

only 
154 (65.5) 181 (59.5) 240 (35.8) 

Data are based on the full analysis set. DPP-4, dipeptidyl peptidase-4; GLP-1RA, 

glucagon-like peptide-1 receptor agonist; SGLT-2, sodium–glucose cotransporter-2. 
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Supplemental Table 9: Key inclusion/exclusion criteria in the SUSTAIN trials and 

SURE studies 

 

SUSTAIN trials (11-19) SURE studies 

 Age 18 years (or at least 20 years 

for trials conducted in Japan) 

 Diagnosed with type 2 diabetes with 

a baseline HbA1c ≥7.0 or ≥7.5% with 

an upper limit of 10.0, 10.5 or 

11.0%  

 Age ≥18 years at the time of signing 

the informed consent 

 Diagnosed with type 2 diabetes at 

least 12 weeks prior to inclusion 

 No upper or lower limit for HbA1c or 

body mass index  

 

 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2021-002619:e002619. 10 2022;BMJ Open Diab Res Care, et al. Yale J-F



15 

 

Supplemental Table 10: Overview of systematically collected safety information in 

patients receiving semaglutide 

Total N=1,212 (FAS) 
Number of patients, 

n (%) 

Events 

Serious ADRs 11 (0.9) 18 

Fatal events 3 (0.2) 3 

Pregnancies 0 0 

AEs in fetus/newborns 0 0 

Severe or documented hypoglycemic 

episodes 

57 (4.70) 198 

Data are based on the full analysis set. Fatal events were due to 1) sepsis; 2) pancreatic 

carcinoma; and 3) sudden death in a patient with pre-existing hypertension, atrial 

fibrillation and myocardial infarction. In all three cases, the events were judged as 

unlikely to be related to semaglutide treatment by the treating physician. %, percentage 

of subjects experiencing at least one event; ADR, adverse drug reaction; AE, adverse 

event; EAS, effectiveness analysis set; FAS, full analysis set; n, number of subjects 

experiencing at least one event. 
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Supplemental Table 11: Overview of voluntarily reported adverse events in patients 

receiving semaglutide 

Total N=1,212 (FAS) 
Number of patients, 

n (%) 

Events 

All AEs 170 (14.0) 297 

Severity of AEs 

Mild 

Moderate 

Severe 

 

109 (9.0) 

65 (5.4) 

21 (1.7) 

 

175 

94 

28 

AEs leading to premature treatment 

discontinuation 

44 (3.6) 74 

Gastrointestinal AEs 108 (8.9) 166 

Data are based on the full analysis set. %, percentage of subjects experiencing at least 

one event; AE, adverse event; FAS, full analysis set; n, number of subjects experiencing 

at least one event. 
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