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ABSTRACT

Introduction: Oral semaglutide provides an alter-
native to injectable glucagon-like peptide-1 recep-
tor agonists (GLP-1RAs) for treatment of type 2 dia-
betes (T2D). The PIONEER REAL studies evaluate
clinical outcomes of oral semaglutide treatment
of T2D in a real-world setting. PIONEER REAL UK
focused on adults living with T2D in the UK.

Methods: The multi-centre, prospective and
non-interventional single-arm study enrolled 333
participants and followed them for 34-44 weeks.
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Participants were treated as part of routine clinical
practice and had not been previously treated with
injectable glucose-lowering medication. The pri-
mary endpoint was change in glycated haemoglo-
bin (HbA,) from baseline to end of study (EOS).
Secondary endpoints included change in body
weight, proportion of participants with HbA,-<7%
(53 mmol/mol) at EOS and proportion of partici-
pants with >1%-point HbA, - reduction and body
weight reduction of>3% or=5% at EOS. Treatment
satisfaction was assessed by Diabetes Treatment Sat-
istaction Questionnaire (DTSQ) status and change.
Results: Of 333 participants, 299 completed the
study and 227 were on treatment at EOS. Peo-
ple treated with oral semaglutide experienced
significantly reduced HbA,; by an estimated
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change of — 1.1%-points (95% CI - 1.27 to -
0.96; P<0.0001) or-12.2 mmol/mol (CI-13.87
t0-10.47; P<0.0001). Estimated change in body
weight was — 4.8 kg (CI-5.47 to—4.12; P<0.0001).
At EOS, an HbA, level <7% (53 mmol/mol) was
recorded in 46.3% of participants. A>1%-point
reduction in HbA, - combined with a>3% reduc-
tion in body weight was observed in 36.4% of
participants, and 27.1% had a>1%-point reduc-
tion in HbA, and a > 5% body weight reduction.
Treatment satisfaction improved significantly
during the study. No new safety concerns or cases
of severe hypoglycaemia were reported.
Conclusion: People living with T2D in the UK
experienced a meaningful decrease in HbA - and
body weight after initiation of oral semaglutide
treatment. No new safety issues were observed.
Trial Registration: ClinicalTrials.gov:
NCT04862923.

Graphical plain language summary available for
this article.

PLAIN LANGUAGE SUMMARY

PIONEER REAL UK investigated the use of a
tablet form of the medicine semaglutide in peo-
ple living with type 2 diabetes in the UK. The

purpose was to determine how well the tablet
works for blood sugar control and weight loss
in everyday clinical practice. The study followed
333 participants whose doctors had given them
semaglutide tablets. Their blood sugar levels
and body weight were measured before and
after taking the semaglutide tablet for 34-44
weeks. The participants were also asked to fill
out questionnaires about their treatment sat-
isfaction and how it changed when taking the
semaglutide tablet. The participants’ blood sugar
levels dropped a lot, and body weight was low-
ered by an average of 4.8 kg during the 34-44
weeks of the study. The participants were also
more satisfied with their treatment at the end
of the study than before taking the semaglutide
tablet. Doctors treating the participants found
the treatment to be a success in more than two-
thirds of participants. The study also found that
the semaglutide tablet was not associated with
cases of too low blood sugar and was generally
well tolerated. In summary, the semaglutide tab-
let is a good option for people living with type
2 diabetes who need better blood sugar control
and would benefit from weight loss. The treat-
ment is generally well tolerated, and people are
very satisfied with it.
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GRAPHICAL PLAIN LANGUAGE SUMMARY
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What is the study about?

Past: The PIONEER clinical Now: PIONEER REAL
trials showed that studies estimate how the

semaglutide tablets are semaglutide tablet works
effective for blood sugar in everyday clinical
control and body weight practice. PIONEER REAL
loss in adults with type 2 UK studied adults with
diabetes (T2D). T2D in the UK.

Who was included and what was measured?

333 adults

with T2D ]
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HbA;c is a measure of blood sugar - the lower the value, the better blood sugar
control. The value can be given in % or mmol/mol (more common in the UK).

What were the results?

‘ 102.1 kg~ 97.9 kg'
semaglutide
HbA,, tablet HbA,,
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70.8 mmol/mol 34-44 weeks 59.5 mmol/mol

What were the conclusions?
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disclosure statements, and copyright information, please see PEER-REVIEWED
the full text online.
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Key Summary Points

Why carry out this study?

During the PIONEER phase 3 clinical pro-
gramme, oral semaglutide showed efficacy in
achieving glycaemic control and body weight
loss in people living with type 2 diabetes
(T2D)

The PIONEER REAL programme was initi-
ated as a follow-up to investigate clinical
outcomes of oral semaglutide treatment in a
real-world setting

PIONEER REAL UK, one of the 13 PIONEER
REAL studies worldwide, enrolled 333 par-
ticipants with T2D who had not previously
been treated with injectable glucose-lowering
medication and who were prescribed oral
semaglutide as part of routine clinical prac-
tice

What was learned from the study?

After 34-44 weeks of oral semaglutide treat-
ment, clinically significant improvements

in glycaemic control and reductions in body
weight were observed, treatment satisfaction
improved, and no new safety concerns or
cases of severe hypoglycaemia were reported

Data from PIONEER REAL UK complement
the findings of the PIONEER clinical pro-
gramme and support oral semaglutide as a
generally well tolerated and effective option
in primary care for T2D management

DIGITAL FEATURES

This article is published with digital features,
including graphical plain language summary, to
facilitate understanding of the article. To view

digital features for this article, go to https://doi.
0rg/10.6084/m9.figshare.26583082.

INTRODUCTION

Approximately 3.9 million people are living
with type 2 diabetes (T2D) in the UK, and it is
estimated that approximately 1 million peo-
ple are living with undiagnosed T2D [1]. Fur-
thermore, more than 2.4 million people are at
increased risk of developing T2D. National [2]
as well as international [3] guidelines recom-
mend early treatment of T2D for reducing the
risk of both microvascular and macrovascular
complications. Treatment options include life-
style changes, such as healthy diet and regular
physical activity, in combination with phar-
macological interventions [3]. Weight loss has
been shown to lead to better outcomes [4] and
is recommended by the American Diabetes Asso-
ciation (ADA) and the European Association for
the Study of Diabetes (EASD) consensus as part
of T2D management [3]. The ADA/EASD guide-
line also recommends early use of glucagon-like
peptide-1 receptor agonists (GLP-1RAs) because
of their cardiovascular, glycaemic and weight
benefits [3].

In the UK, the National Institute for Health
and Care Excellence (NICE) guidelines for T2D
management in adults [2] recommend met-
formin as the first-line pharmacological treat-
ment alongside lifestyle changes for those at low
cardiovascular disease risk. If further glycaemic
control is required, this is followed by another
oral anti-diabetic agent (OAD), such as a sodium-
glucose cotransporter-2 (SGLT-2) inhibitor, sul-
phonylurea or a dipeptidyl peptidase-4 (DPP-4)
inhibitor. GLP-1RAs are considered part of the
treatment regimen when the combination of
metformin and two other OADs is insufficient.
The need for injections is often seen as a barrier
to use of GLP-1RAs [5], but an oral alternative, a
once-daily semaglutide tablet, has been available
in the UK since 2020 [6].

The safety and efficacy of oral semaglutide
have been demonstrated across adult T2D popu-
lations with different ages, duration of diabetes,
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body mass index (BMI), baseline glycated hae-
moglobin (HbA,c) levels and races during the
PIONEER clinical development programme
[7-13]. PIONEER REAL is a collection of 13 non-
interventional studies across Europe, North
America, the Middle East and Asia that aims to
complement the findings from the PIONEER
clinical development programme in real-world
settings. Such real-world evidence (RWE) stud-
ies can be valuable for guiding clinical decision
making. In the UK, NICE has established a real-
world evidence framework and uses real-world
data in decision making, for example when for-
mulating guidelines for health care profession-
als and evaluating new medicines [14]. In the
PIONEER REAL studies, clinical outcomes of oral
semaglutide treatment are investigated as part of
routine clinical practice in adults with T2D who
have not previously been treated with injectable
glucose-lowering medication. Results from PI1O-
NEER REAL Switzerland [15], Canada [16], The
Netherlands [17] and Sweden [18] are already
available, as well as baseline data from Japan
[19]. Here, we report results from PIONEER REAL
UK (NCT04862923) with data collected across 32
centres in the UK.

METHODS

Study Design

PIONEER REAL UK was a 34-44-week, non-
interventional, multi-centre, phase 4, prospec-
tive, single-arm clinical study assessing use of
oral semaglutide in adults with T2D in clinical
routine practice. List of centres and physicians
can be found in Supplemental Table S1. Partici-
pants received oral semaglutide based on the
treating physician’s and participant’s decision;
the decision to prescribe oral semaglutide pre-
ceded recruitment to participate in the study.
Data were collected in accordance with local
clinical practice without any additional diag-
nostic or monitoring procedures. The study
protocol was approved by the UK National
Health Services Health Research Authority (NHS
HRA) and the Medicines and Healthcare prod-
ucts Regulatory Agency (MHRA) after review by

the London-Chelsea Research Ethics Commit-
tee (for all sites). The study was conducted fol-
lowing good pharmacoepidemiology practices
(GPP) [20] and good pharmacovigilance prac-
tices (GVP) [21] in accordance with the Declara-
tion of Helsinki [22]. All participants signed an
informed consent. Similar methodologies have
been presented elsewhere in the other PIONEER
REAL studies in different countries [15-19].

Participants

Adults with T2D were eligible for inclusion if a
decision to initiate oral semaglutide treatment
had been made, they were treatment naive to
injectable glucose-lowering drugs and had an
available HbA;. value<90 days prior to visit
1 or taken at visit 1 in line with local clinical
practice. All participants were>18 years old and
could be male or female.

Study Procedures

Baseline data were collected either at the time of
oral semaglutide prescription at visit 1 or from
existing records collected prior to visit 1. Oral
semaglutide dose titration and other treatment
decisions were at the treating physician’s dis-
cretion. All data were collected in an electronic
case report form (eCRF). The first visit occurring
between weeks 34 and 44 was recorded as the
end of study (EOS) visit. If an HbA, value was
not recorded during the 34-44-week window,
the first available result thereafter was recorded.
Any visits between visit 1 and the EOS visit were
categorised as intermediate visits. If a participant
discontinued oral semaglutide treatment, infor-
mation on circumstances was recorded as close
to the stopping date as possible. Unless consent
was withdrawn, data collection continued until
EOS regardless of treatment status.

Endpoints and Assessments

The primary endpoint was %-point change in
HbA,. from baseline to EOS. Secondary end-
points were relative (%) and absolute (kg) change
in body weight from baseline to EOS, proportion
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of participants with an HbA,. level<7% (53
mmol/mol) at EOS, composite endpoints of
HbA, reduction > 1%-points (approximately
11 mmol/mol) combined with body weight
reduction of>23% or=5% from baseline to EOS
and participant reported outcomes of change in
relative (Diabetes Treatment Satisfaction Ques-
tionnaire change, DTSQc) and absolute (Diabe-
tes Treatment Satisfaction Questionnaire status,
DTSQs) treatment satisfaction at EOS. Explora-
tory endpoints included oral semaglutide dose
(mg/day) at EOS, proportion of participants
treated with oral semaglutide at EOS, addition
of new glucose-lowering medication or increased
dose of baseline glucose-lowering medication
(other than oral semaglutide) during the study
period, removal of glucose-lowering medication
or reduced dose of baseline glucose-lowering
medication during the study period, clinical suc-
cess as assessed by physician at EOS, change in
waist circumference (cm) from baseline to EOS
and self-reported severe hypoglycaemia duz-
ing the study period. Additionally, the change
in HbA,- was analysed stratified by baseline
HbA-(<7.0,27 t0<8.0,28.0 t0<9.0 and 29.0%
or<53,253 to<64,>64 to<75 and>75 mmol/
mol) and diabetes duration (<1,>1 to<5,>5
to<10 and>10 years) while the change in
body weight was analysed stratified by baseline
HbA,, BMI (>25 to<30 and>30 kg/m?) and dia-
betes duration.

Subgroup Analysis

The study included a subgroup analysis on par-
ticipants with a glucose-lowering treatment regi-
men of metformin and one OAD immediately
prior to initiating oral semaglutide. Full defini-
tion of the subgroup is included in Supplemen-
tary Material and Methods. All endpoints men-
tioned in the above section except for HbA,
and body weight stratified by baseline data were
analysed for the subgroup as well as the full
analysis set (FAS).

Statistical Analysis

The sample size was determined based on a 90%
probability of obtaining a 95% confidence interval

for the primary endpoint of mean change in HbA,
from baseline with a half-width of maximum 0.30,
assuming a SD of 1.7%. Based on these assump-
tions, 145 participants were needed for analysis.
However, since data were collected as part of rou-
tine clinical practice, it was expected that only 75%
of participants would have an EOS HbA, - meas-
urement. Therefore, the sample size was increased
to 194. Furthermore, the inclusion of a subgroup
analysis of participants with baseline metformin
and one OAD immediately prior to initiation of
oral semaglutide had to be accounted for, and these
participants were assumed to constitute 51% of
participants (based on market research findings).
To ensure sufficient power for the primary end-
point analysis in the subgroup, the plan was to
enrol a total of 381 participants.

FAS included all eligible participants who
signed the informed consent and initiated oral
semaglutide treatment. During the ‘in-study’
observation period, participants were consid-
ered in the study regardless of potential discon-
tinuation of oral semaglutide treatment, while
participants were considered treated with oral
semaglutide during the ‘on-treatment’ observa-
tion period. Primary analysis of the primary, sec-
ondary and exploratory endpoints was based on
the FAS and in-study observation period while
the secondary analysis of the primary, second-
ary and exploratory endpoints was based on the
FAS and on-treatment observation period. For
the stratified HbA, analyses, all participants in
the FAS with at least one post-baseline HbA, - in
the in-study observation period were included
while all participants in the FAS with at least one
body weight measurement in the in-study obser-
vation period were included in the stratified
body weight analyses. If number of subjects in
a category was< 30, the category was combined
with the corresponding next or preceding level.

While the EOS visit could take place anywhere
between weeks 34 and 44, the analyses of HbA
and body weight change from baseline to EOS
were estimated from baseline to week 38. For
other endpoints, data from EOS visit were used.
It should also be noted that not all participants
had data available for all analyses; therefore, the
n varies between endpoints and is reported with
the results.
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Random coefficient mixed model for repeated
measurements (MMRM) with random intercept
and time (slope) based on the in-study obser-
vation period was used for primary analysis of
the primary endpoint. Secondary analysis of
the primary endpoint was otherwise similar but
based on the on-treatment observation period.
All MMRM models were performed both as
crude and adjusted models. Crude models were
adjusted for baseline values of the dependent
variable, i.e. baseline HbA,- or body weight,
respectively. Covariates included in the adjusted
analysis of the primary endpoint were baseline
HbA,., age and BMI as well as time and time
square. A sensitivity analysis of the primary end-
point was completed using a pattern-mixture
model (PMM) fitted to all participants in FAS
and in-study observation period. Additional post
hoc sensitivity analyses, similar to the primary
analyses, were performed where participants
with an EOS visit outside of weeks 34-44 were
excluded because their EOS visit was affected by
the COVID-19 pandemic.

MMRM or analysis of covariance (ANCOVA)
was used for primary and secondary analyses
of secondary and exploratory continuous end-
points. Primary analyses were based on the
in-study observation period while second-
ary analyses were based on the on-treatment
observation period. Continuous secondary
endpoints relative and absolute change in
body weight as well as the exploratory end-
point waist circumference were analysed in
the same manner as the primary endpoint.
Change from baseline to EOS in DTSQs and
EOS score for DTSQc were analysed using an
ANCOVA model. For secondary and explora-
tory categorical endpoints, proportions at EOS
are displayed. HbA, stratified by baseline
HbA, and diabetes duration as well as body
weight stratified by baseline HbA;., BMI and
diabetes duration are presented as the adjusted
mean estimated change from baseline to week
38 with 95% CI based on MMRM and a p-value
testing the null-hypothesis of no change in
HbA,- and body weight, respectively. All sta-
tistical analyses were also performed sepa-
rately for the subgroup. All statistical analyses
were performed using SAS, Version 9.3 (SAS

Institute, Cary, NC). All statistical testing was
two-sided with a significance level of 0.05.

RESULTS

Participants and Baseline Characteristics

PIONEER REAL UK study took place between
12 May 2021 (first participant first visit) and
31 August 2023 (last participant last visit). The
participant disposition is summarized in Fig. 1.
Informed consent was signed by 356 partici-
pants, of which 333 met the eligibility criteria
and initiated oral semaglutide treatment. At
EOS, 227 participants of the 299 who completed
the study were on treatment. Reasons to dis-
continue oral semaglutide treatment included,
as evaluated by the physician, safety concern
related to gastrointestinal intolerability (51 par-
ticipants), supply issues (11), change in treat-
ment strategy (4), insufficient effect on glycae-
mic control (2), epi-/pandemic (2), intentions
to become pregnant (1) and other reasons, most
of which were related to side effects (13). Treat-
ment status at EOS could not be determined for
22 participants.

Participant demographics and baseline char-
acteristics are summarized in Table 1 for the FAS
and in Supplemental Table S2 for the subgroup
of participants with baseline metformin and
one other OAD. The majority of participants
were male (61.3%). At baseline, the mean (SD)
age of participants was 58.5 (11.94) years and
75.5% of the participants were living with obe-
sity (BMI230) with a mean (SD) BMI of 35.5
(7.96) kg/m? and body weight of 102.8 (24.13)
kg. Notably, there was a wide range of baseline
HbA,: levels from < 7% (53 mmol/mol) to>12%
(108 mmol/mol) with mean (SD) baseline HbA;
at 8.6% (1.44) or 70.8 (15.75) mmol/mol. Dia-
betes duration varied from<1 year to> 10 years.
Mean number of anti-diabetic medications was
1.6 at baseline and 2.5 at EOS, with oral sema-
glutide included only at EOS. Cardiovascular
(CV)-related medical history was recorded in
65.8% of participants at baseline.

Most participants were seen in primary care
(70.6%) by non-diabetes specialists (primary
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Signed informed consent (n = 356)

y

+ Did not meet eligibility criteria (n = 17)
+ Did not initiate oral semaglutide (n = 6)

Full analysis set (n = 333)

[ Excluded (n = 23)

Did not complete the study (n = 34)
*+ Lost to follow-up (n = 12)

¢ No EOS visit information (n = 14)
« Withdrew consent (n = 3)

« Death (n=2)

« Other (n=3)

A

Unknown treatment status at EOS (n = 22)
Discontinued oral semaglutide (n = 84)

+ Safety concern (n =51)

» Supply issues (n=11)

» + Change in treatment strategy (n = 4)

« Insufficient effect on glycaemic control (n = 2)
+ Epi-/Pandemic (n = 2)

» Intentions to become pregnant (n = 1)

« Other (n=13)

y

Completed
the study?
(n=299)

On-treatment
at EOSP
(n=227)

Fig. 1 DParticipant disposition. *Participants who initiated
the oral semaglutide treatment and attended the EOS visit.
bParticipants who were on oral semaglutide treatment and

care physicians; also 70.6%). Reasons to initi-
ate oral semaglutide treatment included (more
than one option could be chosen) improving
glycaemic control (94%), weight reduction
(73.6%), addressing cardiovascular risk factors
(15.6%), convenience (9.3%), simplifying treat-
ment regimen (3.9%) and issues with hypogly-
caemia (1.2%). All but one participant (99.7%)
started on the 3 mg oral semaglutide dose; the
one remaining participant (0.3%) started on the
7 mg dose.

Changes in HbA, and Body Weight

The estimated change in HbA, from baseline
to 38 weeks (Fig. 2A) was —1.1%-points (95%
CI -1.27 to -0.96; P<0.0001) or-12.2 mmol/
mol (CI-13.87 to-10.47; P<0.0001), based on
assessment in 286 participants who had required
data for analysis (i.e. n=286). Secondary and
sensitivity analysis showed comparable results to
the primary analysis (Supplemental Figure S1).
At EOS, 46.3% of the participants (n=255) had

attended the EOS visit. EOS end of study; Epi-/Pandemic
COVID-19-related issue or similar

an HbA, - level < 7% (53 mmol/mol). Analysing
change in HbA, stratified by baseline HbA, -
showed that higher baseline HbA, level resulted
in numerically greater HbA, - change during the
study (Fig. 2B). Notable decreases in HbA, lev-
els were observed at all durations of diabetes,
although reductions were greater in those within
the first 5 years of their disease course (Supple-
mental Table S3).

Change in body weight was assessed in 276
participants. A significant reduction from base-
line to 38 weeks was observed in the primary
statistical analysis in both absolute and rela-
tive body weight,-4.8 kg (CI-5.47 to-4.12;
P<0.0001) and-4.6% (CI-5.24 to-3.99;
P<0.0001), respectively (Fig. 2C). Estimates were
similar in the secondary and sensitivity analy-
ses. Body weight reductions were seen regardless
of baseline HbA;, BMI and diabetes duration
(Supplemental Table S3). Composite analysis of
changes in HbA, - and body weight from base-
line to EOS showed that 36.4% (n=225) had at
least 1%-point reduction in HbA, as well as at

A\ Adis



4274

Adv Ther (2024) 41:4266-4281

Table 1 Participant demographics and baseline character-

istics
Characteristic Values, N (%)
Sex (N'=333)
Female 129 (38.7)
Male 204 (61.3)
Age groups (N=333)
<45 years 41 (12.3)
45-65 years 188 (56.5)
65-75 years 74(22.2)
75 + years 30(9.0)
Race (N=332)
Asian 23 (6.9)
Black 5(1.5)
White 297 (89.5)
Other 7(2.1)
Duration of T2D (N =332)
<1year 33(9.9)
>1to <5 years 82 (24.7)
>5 to < 10 years 103 (31.0)
> 10 years 114 (34.3)
HbA, ¢ level (N'=333)
< 14% (130 mmol/mol) 333 (100.0)
<12% (108 mmol/mol) 323 (97.0)
< 10% (86 mmol/mol) 278 (83.5)
< 8% (64 mmol/mol) 124 (37.2)
<7.5% (58 mmol/mol) 74(22.2)
<7% (53 mmol/mol) 37 (11.1)
BMI categories (N =322)
Normal (18.5 to <25 kg/m?) 8(2.5)
Overweight (25 to < 30 kg/m?) 71 (22.0)
Obese (> 30 kg/m?) 243 (75.5)
CV-related® medical history® (N'=333)
Yes 219 (65.8)

Table 1 continued

Characteristic Values, N (%)

CV-related® medical history including CKD, microalbu-
minuria, haecmoglobinopathy, dyslipidaecmia (V= 333)

Yes 249 (74.8)
Tobacco use (N=327)

Never smoked 173 (52.9)
Previous smoker 117 (35.8)
Current smoker 37 (11.3)

At least 150 min/week of moderate physical activity
(N'=308)

Yes 89 (28.9)
No 219 (71.1)
Concomitant anti-diabetic medications (V= 333)
Metformin 266 (79.9)
SGLT?2 inhibitors 147 (44.1)
Sulphonylureas 73 (21.9)

DPP-4 inhibitors 12 (3.6)
Thiazolidinediones 11(3.3)
Other 11(3.3)
Fixed dose combinations 9(2.7)

No medication 27 (8.1)

% percentages based on participants with responses; BMI
body mass index; CKD chronic kidney disease; CV" car-
diovascular; DPP-4 dipeptidyl peptidase 4; EAS full
analysis set; HbA, . glycated haemoglobin; N number of
participants with response; SGLT2 sodium-glucose co-
transporter 2; 72D type 2 diabetes

*Cardiovascular-related medical history includes atrial
fibrillation, chronic heart failure, coronary heart disease,
hypertension, peripheral artery disease, revascularization,
stroke or transient ischaemic attack

b is number of participants in FAS

least 3% reduction in body weight, and 27.1%
(n=225) had at least 1%-point reduction in
HbA, as well as at least 5% reduction in body
weight (Fig. 2D).
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. . B . . .
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Fig.2 Changes in HbA,. and body weight. A Observed
HbA - at baseline (mean with SD is plotted) and esti-
mated mean HbA, - at week 38 (plotted with 95% CI) in
% and mmol/mol as well as estimated change from baseline
to week 38 in %-points and in mmol/mol. B Estimated
HbA, - change from baseline to week 38 stratified by base-
line HbA, in %-points and mmol/mol (mean with 95%

Similar changes in HbA,: and body weight
were observed in the subgroup (Supplemental
Figure S2).

Treatment Satisfaction

Absolute DTSQ (DTSQs) is measured on a scale
from O to 36, and answers that indicate being
very satisfied with the treatment and finding
it convenient score the highest. Relative DTSQ
(DTSQc) corrects for the so-called ceiling effect
when baseline treatment satisfaction is high and
is measured on a scale from -18 to 18 [23]. An
improvement in both DTSQ scores was observed

% of participants

'
(=)
1

w
=]
1

[N
(=]
1

-
=
1

T
28.0% to <9.0%
264 to <75
mmol/mol

T
27.0% to <8.0%
253 to <64
mmol/mol

29.0%
275 mmol/mol

<7.0%
<53 mmol/mol

HbA,. and body weight change from baseline to week 38

o
1

HbA1c reduction  HbA1c reduction
21%-point & BW  21%-point & BW

HbA1c level at
EOS <7.0%
reduction >5%

reduction 3%
CI is plotted). C Absolute and relative estimated body
weight change from baseline to week 38 in kg and in %
(mean with 95% CI is plotted). D Proportion of partici-
pants at HbA . target at EOS and composite endpoints
of HbA, and body weight reduction at EOS. B/ body
weight; CI confidence interval; EOS end of study; HbA,
glycated haemoglobin; SD standard deviation

at EOS (Fig. 3; Supplemental Figure S3 for the
subgroup): estimated mean DTSQs increased by
2.0 points (CI 1.29-2.78; P<0.0001) from base-
line (n=219) and the estimated mean DTSQc
score was 13.6 (CI 12.91-14.29; P<0.0001) at
EOS (n=218).

Exploratory Endpoints

Results for exploratory endpoints are summa-
rized in Supplemental Table S4. At EOS, 227 par-
ticipants of 333 (68.2%) were treated with oral
semaglutide. Of those, 73.1% were at the 14 mg
oral semaglutide dose while 21.6% were at the
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A Change in absolute treatment satisfaction (DTSQs)
29.7 31.7
9 e o 3|6
Very dissatisfied Very satisfied
B

-1|8

Relative treatment satisfaction at EOS (DTSQc)

13.6
* 1.8

Much less dissatisfied

Much more satisfied

' Observed mean at baseline (FAS)

Fig.3 Change in treatment satisfaction. A Change in
absolute treatment satisfaction. B Relative treatment sat-
isfaction at EOS. DTSQc diabetes treatment satisfaction

7 mg and 5.3% at the 3 mg dose. New glucose-
lowering medication or increased dose of base-
line glucose-lowering medication was recorded
in 25.2% of all participants (n=333) and in 15%
of participants who were taking semaglutide at
EOS. Removal of glucose-lowering medication
or decreased dose of baseline glucose-lowering
medication was observed in 17.4% of all partici-
pants (n=333) and in 16.3% of participants who
were taking semaglutide at EOS (n=227). For
72.6% of participants (n=296), the treating phy-
sician assessed their treatment to be a clinical
success. Waist circumference was assessed in 162
participants and was significantly reduced by
5.0 cm from baseline to EOS (CI-5.99 to-4.05;
P<0.0001).

Safety

Altogether, 487 adverse events (AEs) were
reported in 191 participants (57.4%) during the
in-study observation period, and most of the
AEs were mild or moderate in severity (Table 2).
A total of 32 serious AEs were reported in 18
participants (5.4%). Gastrointestinal disorders,
reported in 137 participants (41.1%), were the
most common AEs. As an outcome of AEs, oral
semaglutide was withdrawn in 60 participants

@ Estimated mean at EOS (FAS)

questionnaire-change; DTSQs diabetes treatment satisfac-
tion questionnaire-status; EOS end of study; FAS full anal-
ysis set

(18%) and interrupted in 16 participants (4.8%),
and the dose was reduced in 19 participants
(5.7%). Three AEs had a fatal outcome (asthe-
nia, endometrial cancer and cardiac arrest by
preferred term), and all three fatal events were
assessed to be unlikely related to oral semaglu-
tide treatment. No pregnancies were observed
during the study. Participants (N=314) reported
0 cases of severe hypoglycaemia.

DISCUSSION

The PIONEER REAL programme provides
insights into how oral semaglutide performs
and is utilised in routine clinical practice in a
real-world population of adults with T2D who
have not previously been treated with inject-
able glucose-lowering drugs. In PIONEER REAL
UK, clinically significant improvements in gly-
caemic control and reductions in body weight
were observed in a population with a large
range of T2D duration and HbA,; levels as well
as a high prevalence of cardiovascular diseases.
Improvements in treatment satisfaction were
also observed. Observations were similar in the
FAS and in subgroup analysis of participants
who were taking metformin and one other OAD
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Table 2 Adverse events
Total
N (%) E R
Adverse events 191 (57.4) 487 185.8
Mild 155 (46.5) 332 1267
Moderate 75 (22.5) 138 52.7
Severe 10 (3.0) 16 6.1
Serious adverse events 18 (5.4) 32 122
Deaths 3(0.9) 3 1.1
Severe hypoglycaemic episodes® 0(0) 0 0
Action taken
Drug interrupted 16 (4.8) 25 9.5
Drug withdrawn 60 (18.0) 116 44.3
Dose reduced 19 (5.7) 26 9.9
Dose increased 7 (2.1) 8 3.1
Dose not changed 120 (36.0) 284 108.4
N/A 16 (4.8) 28 10.7
Most common AEs by SOC (2 3% of participants)
Gastrointestinal disorders 137 (41.1) 238 90.8
Infections and infestations 37 (11.1) 47 17.9
Nervous system disorders 29 (8.7) 35 134
Musculoskeletal and connective tissue disorders 26(7.8) 31 11.8
General disorders and administration site conditions 23 (6.9) 24 9.2
Respiratory, thoracic and mediastinal disorders 17 (5.1) 19 7.3
Skin and subcutaneous tissue disorders 15 (4.5) 18 6.9
Investigations 10 (3.0) 12 4.6
Metabolism and nutrition 10 (3.0) 11 4.2

disorders

Data are for the in-study observation period, which represents the time period during which participants were in the study,

regardless of oral semaglutide treatment status

% percentage of participants; AE adverse event; E number of events; N number of participants; N/A not applicable; R event

rate per 100 years of observation time; SOC system organ class

*Severe hypoglycaemia can be defined as a severe event characterized by altered mental and/or physical functioning that

requires assistance from another person for recovery
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at baseline or no longer than 90 days prior to the
first study visit.

In PIONEER REAL UK, a -1.1%-point (-12.2
mmol/mol) reduction in HbA,- was estimated
at week 38 after initiation of oral semaglutide
treatment. Notably, 27% of participants were
not at the highest oral semaglutide dose at EOS.
The HbA, reduction in PIONEER REAL UK is
in line with the-1.09%-point (-11.94 mmol/
mol) reduction estimated in PIONEER REAL
Canada [16], —0.91%-point (-9.89 mmol/mol)
reduction estimated in PIONEER REAL Switzer-
land [15], -1.16%-point (-12.72 mmol/mol)
reduction estimated in PIONEER REAL Nether-
lands [17] and - 0.88%-point (- 9.64 mmol/mol)
reduction estimated in PIONEER REAL Sweden
[18]. The PIONEER REAL UK results are also in
line with observations in the PIONEER clinical
development programme, where HbA, reduc-
tions from-1.2 to-1.3%-point (approximately
12-14 mmol/mol) were found [10-13, 24].
Besides the PIONEER REAL programme, a US-
based retrospective observational cohort study
called IGNITE has investigated oral semaglutide
use in adults with T2D in clinical practice [25].
After approximately 6 months of treatment, a
- 0.9%-point (approximately — 10 mmol/mol)
reduction in HbA,- was observed for the full
study cohort and a — 1.0%-point (approximately
— 11 mmol/mol) reduction in GLP-1RA-naive
individuals. It should be noted that 37% of the
tull IGNITE cohort received only the 3 mg start-
ing dose of oral semaglutide. Real-world studies
have also been conducted on clinical outcomes
of once-weekly subcutaneous semaglutide use.
These studies have reported slightly higher
reductions in HbA, than what has been seen in
the PIONEER REAL studies. An estimated —1.5%-
point (-16.3 mmol/mol) reduction from base-
line to week 30 was observed in SURE UK [26],
while a - 1.4%-point (-14.9 mmol/mol) reduc-
tion was reported at 180 days in GLP-1RA-naive
people in a Danish observational study [27].

The primary reason to initiate oral semaglutide
treatment in PIONEER REAL UK was to improve
glycaemic control (94%) but weight reduction
was also an important reason (73.6%). This is in
line with evidence that supports targeting body
weight as an essential part of T2D management

[4]. The estimated —4.6% (-4.8 kg) body weight
loss in PIONEER REAL UK is very similar to the
estimated —-4.85% (-4.72 kg) change in PIO-
NEER REAL Switzerland [15] and -4.72% (-4.62
kg) change in PIONEER REAL Sweden [18] and
also similar to the estimated —5.65% (-5.84 kg)
change in PIONEER REAL Netherlands [17]. In
PIONEER REAL Canada, the estimated change
in body weight was higher at -7.17% (-7.19 kg)
[16], which was also higher than observed in
the PIONEER clinical development programme,
where weight loss varied between -2.6 and -4.4
kg [10-13, 24]. In the real-world study SURE UK
investigating once-weekly subcutaneous semaglu-
tide, mean body weight change was — 5.8 kg after
30 weeks of treatment [26].

While 11% of the PIONEER REAL UK par-
ticipants had a baseline HbA, value < 7% (53
mmol/mol), i.e. the recommended glycaemic
target for nonpregnant adults with T2D [28], a
total of 46.3% were below the target value at
EOS. The treating physicians evaluated 72.6%
of participants to reach clinical success. Even
though treatment satisfaction among partici-
pants was high at baseline, the scores measured
by DTSQs as well as DTSQc were significantly
increased at EOS. No new safety concerns were
observed and, notably, no cases of severe hypo-
glycaemia were reported during the study.

The PIONEER REAL UK study was observa-
tional and designed without a comparator arm,
thus alternative explanations for changes from
baseline in HbA,- and other evaluated end-
points cannot be ruled out. Data were collected
as part of the routine clinical practice and not
through mandatory assessments at prespecified
time points, which may impact the robustness
and completeness of the data and the conclu-
sions. Moreover, the study was conducted dur-
ing the COVID-19 pandemic; consequently,
several participants could not complete the EOS
assessment in the predefined timeframe. Also,
due to inconsistencies in data collection, data
on microvascular complications at baseline were
incomplete and were omitted from the manu-
script. Supply constraints led to a small number
of participants discontinuing treatment.
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CONCLUSION

PIONEER REAL UK gives valuable insight into
efficacy and safety of oral semaglutide in rou-
tine clinical practice. After 34-44 weeks of
treatment, significant improvement in gly-
caemic control and reduction in body weight
were observed. High treatment satisfaction
and a strong safety profile further support
oral semaglutide as a generally well tolerated
and effective option in primary care for T2D
management.
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