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Abstract

A post-hoc exploratory analysis of the PIONEER 9 and 10 trials evaluated the effect of
baseline age (<65 and 265 years) on the efficacy and safety of oral semaglutide in
Japanese patients with type 2 diabetes. In PIONEER 9 and 10, patients were randomized
to once-daily oral semaglutide (3, 7 or 14 mg) or a comparator (placebo or once-daily sub-
cutaneous liraglutide 0.9 mg [PIONEER 9]; once-weekly subcutaneous dulaglutide
0.75 mg [PIONEER 10]) for 52 weeks, with 5 weeks’ follow-up. In total, 701 patients were
included (PIONEER 9: N = 243; PIONEER 10: N = 458). Glycaemic efficacy of oral
semaglutide was similar in Japanese patients aged <65 years compared with those
265 years, and there did not appear to be a clear pattern between age subgroup and body
weight changes. Across treatment arms, adverse events generally occurred in greater pro-
portions of patients aged 265 versus <65 years. There was generally a higher rate of pre-
mature trial product discontinuation because of adverse events in the older age group.
These results indicate that oral semaglutide is efficacious in Japanese patients irrespective

of age.
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response of oral semaglutide and compared the efficacy and safety of
oral semaglutide with placebo and liraglutide 0.9 mg.* The PIONEER

The efficacy and safety of oral semaglutide in patients with type 2 dia-
betes (T2D) was investigated in the global PIONEER programme.!
As there are established phenotypic differences between T2D in
Japanese and Western populations,?? two trials were conducted exclu-

sively in Japanese patients. The PIONEER 9 trial assessed the dose-

Trial registration numbers: NCT03018028 and NCT03015220.

10 trial evaluated the safety and efficacy of oral semaglutide versus
dulaglutide 0.75 mg added on to existing background medication.® The
results of these trials supported the efficacy and tolerability of oral
semaglutide in Japanese patients.*>

Japan has an increasingly ageing population and the incidence of
T2D is also rising, leading to an increase in elderly patients with the dis-

ease.® There may be differences between elderly and younger patients
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with T2D in terms of their clinical presentation, prevalence of
comorbidities and polypharmacy, and risk of adverse events (AEs) such
as hypoglycaemia.””? It is therefore important to understand if the effi-
cacy and safety of therapies differ between younger and older patients.
A post-hoc exploratory analysis of the PIONEER 9 and 10 trials
was performed to investigate the effects of oral semaglutide in sub-

groups of Japanese patients aged <65 years and 265 years.

2 | MATERIALS AND METHODS

2.1 | Individual trial designs
PIONEER 9 was a randomized, double-blind, placebo-controlled and
open-label, active-controlled, phase 2/3a trial (NCT03018028). The pri-
mary endpoint was change in glycated haemoglobin (HbA1c) from base-
line to week 26.* PIONEER 10 was a randomized, open-label, active-
controlled, multicentre, phase 3a trial (NCT03015220). The primary
endpoint was the number of treatment-emergent AEs over 57 weeks.”
Efficacy data in PIONEER 9 and 10 were assessed according to two
estimands: the treatment policy estimand (treatment effect regardless of
rescue medication use or treatment discontinuation), and the trial prod-
uct estimand (treatment effect assuming patients remained on trial

product without the use of rescue medication).*®

The primary estimand
in PIONEER 9 was the trial product estimand, whereas the primary
estimand in PIONEER 10 was the treatment policy estimand.*°

Further information on the trial designs is provided in the

Supporting Information.

2.2 | Patient populations

In PIONEER 9, Japanese patients aged 220 years and diagnosed with T2D
(HbAlc 6.5%-9.5% [48-80 mmol/mol] if managed with oral agents, or
HbAlc 7.0%-10.0% [53-86 mmol/mol] if managed by diet/exercise) for
>30 days before screening were included. In PIONEER 10, Japanese
patients were included if they were 220 years of age and diagnosed with
T2D (HbA1c 7.0%-10.5% [53-91 mmol/mol]) for 260 days before screen-

ing. Full inclusion and exclusion criteria have been previously described.**

2.3 | Subgroup analyses

All patients from PIONEER 9 (N = 243) and PIONEER 10 (N = 458)
were included in this post-hoc exploratory analysis and grouped by
baseline age <65 and 265 years.

2.4 | Endpoints and assessments
In this post-hoc exploratory analysis of PIONEER 9 and 10, the changes
from baseline in HbA1c and body weight at week 26 were assessed using

the treatment policy estimand. AEs up to the end of follow-up (week 57)

were assessed during the on-treatment observation period (the period in
which the patient was considered treated with trial product).
Other endpoints included the change from baseline in estimated

glomerular filtration rate (eGFR) at week 26.

2.5 | Statistical analyses
The changes from baseline in HbA1lc and body weight were analysed
using a pattern mixture model with an analysis of covariance (ANCOVA)-
based multiple imputation to impute missing data. After imputation, the
complete data sets were analysed using an ANCOVA model with treat-
ment, stratification, subgroup, and interaction between treatment and
subgroup as categorical fixed effects and the baseline value as a covari-
ate, and results were combined using Rubin's rule.

Baseline demographic information of participants and safety data

were reported using descriptive statistics.

3 | RESULTS
3.1 | Patient disposition and baseline
characteristics

In both studies, there were more patients aged <65 years (PIONEER 9,
n = 160; PIONEER 10, n = 321) than 265 years (PIONEER 9, n = 83;
PIONEER 10, n = 137). Patients in the <65 years subgroup had, on
average, a shorter duration of T2D, higher body weight and better
renal function than those in the 265 years subgroup (Table S1). The
proportions of patients on background glucose-lowering medication in
PIONEER 10 are shown in Table S1.

3.2 | Efficacy by subgroup
3.21 | Effect of baseline age on change in glycated
haemoglobin (PIONEER 9 and 10)

Oral semaglutide reduced HbA1lc from baseline in a dose-dependent
manner in patients aged <65 years and 265 years in both trials after
26 weeks of treatment, and these reductions were broadly similar
between the two age subgroups (Figure 1A).

One statistically significant treatment-by-subgroup interaction
was observed for oral semaglutide 3 mg versus placebo in PIONEER 9
(P = .0210) and none were observed in PIONEER 10 (Figure S1).

3.2.2 | Effect of baseline age on change in body
weight (PIONEER 9 and 10)

Reductions in body weight with oral semaglutide were dose depen-
dent across both trials but with no consistent pattern between

patients aged <65 years and =65 years (Figure 1B).
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A, Change from baseline in HbA1c by age subgroup at week 26. B, Change from baseline in body weight by age subgroup at week

26. Data are for the treatment policy estimand (treatment effect regardless of trial product discontinuation and/or rescue medication use).
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There were no statistically significant treatment-by-subgroup
interactions for change from baseline in body weight in neither
PIONEER 9 nor in PIONEER 10 (Figure S2).

3.3 | Safety outcomes

In PIONEER 9, the occurrence of AEs did not appear to be dose
dependent. In both trials, AEs generally occurred in larger proportions
of patients aged 265 years than those aged <65 years (Table 1). The
frequency of serious AEs was low in patients receiving oral
semaglutide in PIONEER 9 and 10, and generally occurred in similar
numbers of patients aged 265 years than <65 years. Most AEs in
PIONEER 9 and in PIONEER 10 were mild to moderate in severity for
both age subgroups (Table 1). The frequency of premature trial prod-
uct discontinuation was low across treatment arms and in both age

subgroups in PIONEER 9. In PIONEER 10, a higher proportion of
patients discontinued trial product prematurely in the 265 years sub-
group (Table 1).

Gastrointestinal events were the most frequently observed class
of AEs in PIONEER 9 and 10 (Table 1). The proportions of patients
with gastrointestinal AEs in both trials tended to be higher in the
265 years subgroup compared with the <65 years subgroup
(Table 1).

There were very few severe or blood glucose-confirmed symp-
tomatic hypoglycaemic events in any treatment group in either trial,
with a similar occurrence between age subgroups (Table S2).

In PIONEER 9, in-trial diabetic retinopathy and related complica-
tions (defined using the Medical Dictionary for Regulatory Activities
version 20.1) appeared to occur more frequently in patients aged
265 years whereas in PIONEER 10, the opposite was observed
(Table S3).
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TABLE 1 Summary of adverse events in PIONEER 9 and 10 by age subgroup
PIONEER 9 PIONEER 10
Age Oral semaglutide Oral semaglutide
subgroup Lira Dula
(years) 3 mg 7 mg 14 mg 0.9 mg Placebo 3mg 7 mg 14 mg 0.75 mg
Number of patients <65 33 34 27 33 33 87 91 96 47
265 16 15 21 15 16 44 41 34 18
All AEs, n (%) <65 23(69.7) 24(70.6) 17(63.0) 25(75.8) 25(75.8) 68(78.2) 74(81.3) 79(82.3) 38(80.9)
265 14 (87.5) 13(86.7) 17(81.0) 7(46.7) 14(87.5 33(75.0) 32(78.0) 32(94.1) 15(83.3)
Severe, n (%) <65 1(3.0) 1(2.9) 0(0.0) 0(0.0) 0(0.0) 1(1.2) 0(0.0) 1(1.0) 0(0.0)
265 0(0.0) 1(6.7) 0(0.0) 0(0.0) 0(0.0) 2 (4.5) 1(2.4) 0(0.0) 0(0.0)
Moderate, n (%) <65 3(9.1) 3(8.8) 1(3.7) 2(6.1) 4(12.1) 9 (10.3) 4(4.4) 6(6.3) 1(2.2)
265 0(0.0) 2(13.3) 3(14.3) 0(0.0) 4 (25.0) 6(13.6) 5(12.2) 6(17.6) 0(0.0)
Mild, n (%) <65 21(63.6) 24(70.6) 16(59.3) 24(727) 24(72.7) 66(759) 73(80.2) 78(81.3) 38(80.9)
265 14(87.5) 11(73.3) 17(81.0) 7(46.7) 13(81.3) 32(72.7) 32(78.0) 31(91.2) 15(83.3)
Serious AEs, n (%) <65 1(3.0) 2(5.9) 0(0.0) 0(0.0) 1(3.0) 4(4.6) 2(2.2) 5(5.2) 1(2.)
265 1(6.3) 1(6.7) 0(0.0) 0(0.0) 2(12.5) 5(11.4) 2(4.9) 2(5.9) 0(0.0)
AEs leading to <65 1(3.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(1.1) 2(2.2) 3(3.1) 1(2.1)
FUETERE AT 265 000  1(67 295 000 000  3(68  6(146) 5(147)  1(56)
product
discontinuation,
n (%)
All GI AEs, n (%) <65 12 (36.4) 11(32.4) 7(25.9) 12(36.4) 6(18.2) 23(26.4) 32(35.2) 44(458) 19(40.4)
265 5(31.3) 7 (46.7) 9 (42.9) 6 (40.0) 4(25.0) 17(38.6) 19(46.3) 26(76.5) 7 (38.9)
Constipation <65 3(%9.1) 5(14.7) 2(7.4) 5(15.2) 3(9.1) 5(5.7) 9(9.9) 5(15.6) 3(6.4)
265 2(12.5) 1(6.7) 4(19.0) 4(26.7) 0(0.0) 7 (15.9) 7(17.1) 5(14.7) 3(16.7)
Nausea <65 2(6.1) 3(8.8) 3(11.1) 0(0.0) 1(3.0) 4(4.6) 7(7.7) 10 (10.4) 4(8.5)
265 0(0.0) 2(13.3) 1(4.8) 0(0.0) 0(0.0) 3(6.8) 4(9.8) 2(5.9) 2(11.2)
Diarrhoea <65 1(3.0) 1(2.9) 2(7.4) 2(6.1) 0(0.0) 2(2.3) 2(2.2) 7(7.3) 3(6.4)
265 3(18.8) 0(0.0) 1(4.8) 0(0.0) 1(6.3) 0(0.0) 0(0.0) 3(8.8) 1(5.6)
Abdominal <65 1(3.0) 1(2.9) 0(0.0) 2(6.1) 0(0.0) 2(2.3) 5(5.5) 5(5.2) 1(2.2)
discomfort >65 0(00)  2(133 1(48  0(00  1(63)  1(23)  1(24)  4(118) 0(00)

Abbreviations: AE, adverse event; Dula, dulaglutide; Gl, gastrointestinal; Lira, liraglutide.

3.4 | Other outcomes

Overall, in PIONEER 9 and 10, eGFR remained unchanged at week
26 for patients aged <65 and 265 years across all treatment groups
(Table S4).

4 | DISCUSSION

In the overall study populations in PIONEER 9 and 10, reductions in
HbA1c were similar with oral semaglutide 7 mg, liraglutide 0.9 mg and
dulaglutide 0.75 mg, while oral semaglutide 14 mg provided greater
reductions in HbAlc than comparators.*° In this subgroup analysis,
reductions in HbAlc were similar in both trials regardless of age sub-
group, which is consistent with findings in patients aged <65 and

265 years from the overall PIONEER trial programme®* and post-hoc

analyses of once-weekly subcutaneous semaglutide in the global
SUSTAIN trial programme.*2

In the subgroup analysis, reductions in body weight were consis-
tent with the overall population in PIONEER 9 and 10*° and there did
not appear to be a clear relationship between age subgroup and body
weight reductions in either trial. Similarly, in the exploratory analysis
of the global PIONEER trial population, there did not appear to be a
relationship between body weight reductions with oral semaglutide
and age subgroup, and baseline body weight also tended to be higher
in the younger subgroup.! Furthermore, age did not affect body
weight reductions achieved with once-weekly subcutaneous
semaglutide in a post-hoc analysis of the global SUSTAIN trial pro-
gramme.12 In the current analysis, baseline body mass index (BMI) was
greater in the younger subgroup in both PIONEER 9 and 10. Given
that BMI is known to influence beta-cell function in Japanese patients

with T2D,*2 further investigation would be required to assess whether
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age affects endogenous insulin secretory ability and efficacy of oral
semaglutide.

Given that older patients are likely to have an increased risk of
experiencing treatment-related AEs, it was not unexpected that the
proportions of patients reporting any AEs with oral semaglutide were
greater in the 265 years subgroup compared with the <65 years sub-
group in PIONEER 9. The picture was less clear in PIONEER 10 but
for oral semaglutide 14 mg, a higher proportion of patients experi-
enced AEs in the older age group than the younger age group. These
results are consistent with the global population of the PIONEER trial
programme.’! In the present analysis, baseline mean eGFR was
slightly lower for patients aged 265 than those <65 years, which could
have contributed to the increased incidence of AEs in the 265 years
subgroup for some treatment groups. Serious AEs generally occurred
in similar numbers of patients aged <65 and 265 years in PIONEER
9 and 10, and there were few severe or blood-glucose confirmed hyp-
oglycaemic events in any treatment group or age group in PIONEER
9 and 10.

In both PIONEER 9 and PIONEER 10, gastrointestinal AEs were
the most frequent AEs with oral semaglutide, which is expected for
the glucagon-like peptide-1 receptor agonist class.'* Overall, gastroin-
testinal AEs and events leading to a premature trial product discontin-
uation tended to increase with age in both trials, potentially due to an
increased risk of AEs in older patients.”

The main limitation to this post-hoc analysis was low numbers of
patients in some subgroups, particularly those 265 years in PIONEER
9, so data must be interpreted with caution. In addition, the numbers
of patients >75 years of age were too low to be included as a sub-
group, and therefore, insights into the efficacy and safety of oral
semaglutide in Japanese patients aged >75 years could not be
provided.

This post-hoc analysis of PIONEER 9 and 10 shows that the
glycaemic efficacy of oral semaglutide appeared to be similar between
Japanese patients aged <65 years and 265 years, with no clear pat-
tern between age subgroups for body weight changes. Premature trial
product discontinuation due to AEs was slightly increased in Japanese
patients 265 years of age across oral semaglutide and dulaglutide
treatment groups in PIONEER 10.
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