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ABSTRACT

Introduction: The high risk of cardiovascular
events in people with type 2 diabetes increases
with age. The cardiovascular effects of once-
weekly subcutaneous and once-daily oral sema-
glutide versus placebo in people with type 2
diabetes at high cardiovascular risk were inves-
tigated in the SUSTAIN 6 and PIONEER 6 car-
diovascular outcomes trials, respectively. It is
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unknown whether the effects of semaglutide are
age dependent.

Methods: This post hoc analysis evaluated car-
diovascular, metabolic, and safety outcomes with
semaglutide versus placebo in age subgroups
(£60; >60 to <65; >65 to <70; and >70 years)
pooled from SUSTAIN 6 and PIONEER 6. Major
adverse cardiovascular events (composite of car-
diovascular death, nonfatal myocardial infarc-
tion, and nonfatal stroke), changes from base-
line in glycated hemoglobin A;. (HbA;.) and
body weight, and adverse events were analyzed.
Results: Semaglutide reduced major adverse
cardiovascular events and its components ver-
sus placebo across age subgroups (most hazard
ratios<1.0; Pinteraction>0.05). The treatment
difference in HbA,. reduction was greater in
those aged <60 years than in older subgroups
(Pinteraction =0-01). Reductions in body weight
with semaglutide versus placebo were consistent
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across age subgroups (Pipteraction=0-124). Serious
adverse events or severe hypoglycemic episodes
did not differ between semaglutide and placebo
across age subgroups.

Conclusion: Semaglutide consistently reduced
major adverse cardiovascular events and body
weight versus placebo across age subgroups;
its safety profile did not differ with age. These
results suggest that relaxing HbA, . targets based
solely on age may not always be required for
people with type 2 diabetes.

Trial Registration: SUSTAIN 6 (NCT01720446)
and PIONEER 6 (NCT02692716) are registered at
ClinicalTrials.gov.

Keywords: Cardiovascular; Glucagon-like
peptide 1 receptor agonist; Metabolic; Safety;
Type 2 diabetes

Key Summary Points

Why carry out this study?

The management of type 2 diabetes requires
specific considerations in relation to age.

The aim of this post hoc pooled analysis was
to evaluate cardiovascular, metabolic, and
safety outcomes with semaglutide in age sub-
groups from SUSTAIN 6 and PIONEER 6.

What was learned from the study?

Regardless of age, semaglutide reduced major
adverse cardiovascular events versus placebo.

With semaglutide, changes from baseline in
glycated hemoglobin A,  were similar across
age subgroups and reduction in body weight
was consistent across age subgroups.

Safety profiles did not differ between sema-
glutide and placebo, regardless of age.

INTRODUCTION

The management of type 2 diabetes (T2D)
requires specific considerations in relation to

age. For example, the risk of cardiovascular
events associated with T2D is higher in older
(265 years) than in younger adults (<65 years)
[1-3]. Furthermore, the risk of adverse events
(AEs), particularly hypoglycemia, is higher in
older than in younger adults [4]. This is partly
due to the presence of comorbidities [4], mean-
ing that polypharmacy is more common in older
versus younger adults, consequently increasing
the risk of drug-drug interactions. It is, there-
fore, important to avoid treatments associated
with hypoglycemia and problematic, sympto-
matic hypotension in this older population [5].
Functional characteristics (e.g., physical and/or
cognitive impairment) are also a consideration
in this age subgroup [3].

The American Diabetes Association (ADA)
advocates a glycemic target for nonpregnant
adults with diabetes of <7.0% (53 mmol/mol)
whilst glycated hemoglobin A;. (HbA,.) tar-
gets between 7.0% (53 mmol/mol) and 7.5%
(58 mmol/mol) are recommended for adults
> 65 years with few comorbidities and intact
functional and cognitive statuses [6]. For those
with a complex health status (e.g., multiple
comorbidities, cognitive impairment, or func-
tional decline), an even less stringent glycemic
target of HbA,. <8.0% (64 mmol/mol) is recom-
mended, as comorbidities may affect the ability
to self-manage and the ability to prevent hypo-
glycemia [6]. De-escalation and/or simplifica-
tion of glucose-lowering therapies is also recom-
mended to minimize the risk of hypoglycemia in
adults > 65 years [6]. However, the evidence base
for assessing the risks versus the benefits of ther-
apeutic interventions is either not available or
of low quantity and quality in adults >65 years.
This is due to the relatively low proportions of
adults reported in this age group in clinical trials
(between 25% and 33.8% of total participants)
[7, 8].

Glucagon-like peptide 1 receptor agonists
(GLP-1RAs) improve glycemic control and
reduce body weight in people with T2D, with
cardiovascular event reduction also shown for
some medications in this class versus placebo
[9]. Semaglutide, a glucagon-like peptide 1 ana-
logue available as once-weekly (OW) subcutane-
ous (s.c.) and once-daily (OD) oral formulations,
reduces HbA,. and body weight in people with
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T2D versus a range of comparators, with a safety
profile similar to that of other GLP-1RAs [10-14].
The cardiovascular effects of OW s.c. and OD
oral semaglutide were investigated in SUSTAIN 6
and PIONEER 6, respectively [15, 16]. In these
pre-approval cardiovascular outcomes trials
(CVOTs), major adverse cardiovascular events
(MACE, a composite of cardiovascular death,
nonfatal myocardial infarction [MI], and nonfa-
tal stroke) were reduced with semaglutide versus
placebo in people with T2D at high cardiovascu-
lar risk (statistical superiority in SUSTAIN 6 and
noninferiority in PIONEER 6, although both
were powered for noninferiority) [15, 16].

The aim of this post hoc pooled analysis was
to evaluate cardiovascular, metabolic, and safety
outcomes with semaglutide in age subgroups
from SUSTAIN 6 and PIONEER 6. The similarity
in trial designs, populations, and outcome meas-
ures in SUSTAIN 6 and PIONEER 6 supports the
scientific validity of post hoc analyses of pooled
data from these trials.

METHODS

Trial Designs

The trial designs for SUSTAIN 6 (NCT01720446;
registered at ClinicalTrials.gov) and PIONEER 6
(NCT02692716; registered at ClinicalTrials.gov)
have been reported previously [15, 16]. In both
trials, adults with T2D at high risk of a cardio-
vascular event were enrolled. High risk of a car-
diovascular event was defined as age =50 years
and established cardiovascular disease or chronic
kidney disease (CKD), or 260 years of age with
cardiovascular risk factors.

In SUSTAIN 6, participants received OW s.c.
semaglutide 0.5 mg or 1.0 mg (median follow-
up of 2 years), while in PIONEER 6, participants
received OD oral semaglutide 14 mg (median
observation time of 15.9 months). In both trials,
the comparator was dose-matched placebo and
treatments were in addition to standard of care
(for glycemia and cardiovascular risk factors).

The primary endpoint in both trials was time
to first 3-point MACE. When changes in HbA, .
and body weight were analyzed, scheduled visits

that occurred at different weeks in SUSTAIN 6
and PIONEER 6 were combined according to the
visits closest in time, as follows: weeks 14 and
16, weeks 26 and 30, weeks 38 and 44, weeks 50
and 56, weeks 62 and 68, and weeks 80 and 83.

Both trials were approved by independent eth-
ics committees and institutional review boards
at each participating center and conducted in
compliance with the International Conference
on Harmonization Good Clinical Practice guide-
lines and the Declaration of Helsinki. All partici-
pants provided written informed consent prior
to any trial-related activities.

Subgroups

Four age subgroups, resembling quartiles that
were derived using the default method in SAS®
PROC RANK (SAS Institute, Cary, NC, USA) for
age at baseline (as an integer), were investigated:
<60 years (the lower limit being >50 because of
the inclusion criteria of the two trials); > 60 to
<635 years; > 65 to <70 years; and >70 years.

Outcomes

We performed post hoc analyses for cardiovas-
cular outcomes including time to first composite
3-point MACE, individual MACE components,
metabolic outcomes (change from baseline in
HbA,. and reduction from baseline in body
weight), and safety outcomes (severe hypogly-
cemic episodes and serious AEs). A serious AE
was defined as an AE resulting in any of the fol-
lowing: death, life-threatening experience, in-
patient hospitalization or prolongation of exist-
ing hospitalization, a persistent or significant
disability/incapacity or a congenital anomaly/
birth defect, or important medical event that
might not be immediately life-threatening or
result in death or hospitalization but might
jeopardize the patient or might require inter-
vention to prevent one of the other outcomes
listed in the definition above. Hypoglycemic
episodes were defined as severe (according to
American Diabetes Association criteria [17]) or
as confirmed on analysis of plasma glucose (with
symptomatic hypoglycemia defined as <56 mg/
dL [3.1 mmol/L)).
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Statistical Analysis

All events and measurements were collected dur-
ing the “in-trial period” using the full analysis
set (all randomized participants). Time to first
cardiovascular event was analyzed using a Cox
proportional hazards model with treatment
(semaglutide, placebo), age subgroup, and base-
line variables as fixed factors, stratified by trial
(SUSTAIN 6, PIONEER 6) and cardiovascular risk
group (established cardiovascular disease or car-
diovascular risk factors). Furthermore, quadratic
spline regression was applied using Cox propor-
tional hazard regression to analyze treatment
differences in time-to-first MACE by continu-
ous baseline age. Metabolic outcomes (change
from baseline in HbA, . and reduction in body
weight at pooled week 80/83) were based on a
mixed model for repeated measurements with
treatment by age subgroups and trial as fixed fac-
tors and baseline value as a covariate, all nested
within visit.

Safety outcomes are based on the full analy-
sis set. Episodes of severe hypoglycemia were
analyzed using a negative binomial regression
model with a log link and the logarithm of the
observation time (100 years) as offset. Treatment
by age subgroups and trial were included as fixed
factors.

The interaction between treatment effect
and age subgroups was evaluated using inter-
action p values, with p<0.05 indicating
that the treatment effect was not consistent
across subgroups. No adjustment for multiple
testing was performed.

RESULTS

Baseline Characteristics

SUSTAIN 6 and PIONEER 6 included 6480 par-
ticipants, of whom 3239 were randomized to
semaglutide, and 3241 to placebo. Demograph-
ics and baseline characteristics are shown in
Table 1. Most demographics and baseline char-
acteristics, including proportion of male partic-
ipants, HbA, ., diabetes duration, body weight,

systolic blood pressure, and lipid levels, were
significantly different across age groups regard-
less of treatment group (p<0.05). An overview
of concomitant medication use at baseline by
age subgroup is displayed in Supplementary
Table 1. More semaglutide-treated participants
in the youngest subgroup were receiving met-
formin than in other subgroups, while the old-
est subgroup was most likely to be treated with
insulin. Additionally, there was a general ten-
dency for greater use of antihypertensive and
diuretic concomitant medications in the oldest
subgroups compared with other ages in both
treatment groups.

Time to First MACE

Semaglutide consistently reduced MACE
across all age subgroups versus placebo with
all hazard ratios [HRs]<1.0 (<60 years HR
[95% CIJ, 0.56 [0.37;0.84]; >60 to <65 years
HR, 0.84 [0.56;1.26]; >65 to <70 years HR, 0.76
[0.50;1.14]; and >70 years HR, 0.93 [0.63;1.36],
Pinteraction = 0-33; Fig. 1) and with age as con-
tinuous variable (most HRs<1.0; Supplemen-
tary Fig. 1). Reductions in the individual MACE
components (cardiovascular death, nonfatal
MI, and nonfatal stroke) with semaglutide were
also consistent across age subgroups (most HRs
<1.0, all pipteraction > 0.05; Fig. 2).

Metabolic Outcomes

The change from baseline in HbA, . with sema-
glutide was similar in all age groups. A clini-
cally small but statistically significant het-
erogeneity in HbA;. reduction was observed
between age subgroups. The estimated treat-
ment differences (ETDs, semaglutide versus
placebo) for subgroups were —0.9%-points
(£60 years), —0.8%-points (>60 to <65 years
and >65 to <70 years), and -0.7%-points
(>70 years; Fig. 3a, pipteraction =0-012). Reduc-
tions in body weight with semaglutide versus
placebo were consistent across age subgroups
=0.124; Fig. 3b).

(P interaction

A\ Adis



Diabetes Ther

(699) %K (809) I18%  (€95)T9% (9°SH) 6LE (8%S) 9LLT (98S) €%y (8:09) LSy (I'6S) TES (L'9%) 88€ (T'9S) 0T8T VLI 0 “oms T 1orid oN
#9) 18 (6°S) L¥ (T9)ex (1915 (69)T61  (1I'8)19 (1%) 1€ (€9)sy  (09)0S  (6S) 061 V1L
Fer)Lot  (zor)18  (I21)66 (0°ST)STr  (LTI)Tiy  (ST1)48  (TTI)%8 (66) 68 (F21)€0T  (TTIT)€9¢ L2ons
(Tee) 9t (Log) ekt (I'9€) 08T (TIH) €he (6%€) ISIT (3C€) Sve  (F'60) 1¢T  (0°1€) 64T (9'T%) 9%€ (L'€€) 1601 JIN
(%) # ‘s3u3Ad AD) I01I]
1'¢9 yTL ¥'8L 6'S8 I'sL 8€9 8°0L 8L 'S8 0°SL AU ELT /I /W D2
81 07T 1T €T I'C 81 07T |44 ¥'C I'C q1/10ww ¢, sopuadASuy,
I'y (44 €% S € I'y (44 vy a4 €% JT/]oWW ,[0I2IS[OYD [eI0],
I'l I'l 'l I'l I'l 1 I'l I'l I'l [T JT/[oWw < Jo1nsdoyd-TqH
IC T €T ¥'T €T I'C T €T €T TT  J1/[0Ww oIS [oyd- (T
LET LET 931 €€l 9¢T 8¢I LE1 €3 €€l 9¢T SHww <, gq 21703548
81¢ 9C¢ <Te cee ¢Te a0 8¢ LT (433 ¢Te /3 INd
<68 ¥'16 €06 %6 €16 9'L8 96 ¥'16 646 L16 3y <, ySrom Apog
0Ll I°SI 8¢l 911 €H1 9Ll y<l 9°¢l S8 4! s1eak < uoneinp s212qer(]
08 €8 <8 68 ¥'8 '8 €8 <8 88 ¥'8 %\ 'VIH
(§99) €S (TS9)91S  (€719)€0S (8%9)6€S (TH9) 180T (6'£9) €IS (0%9) 18%  (9°09) S¥S (1°£9) 8SS (LF9) L60T ST
(%) # X33
I'SL 0'89 €9 9 1S9 I'SL 89 0'¢9 %96 €59 s1eak 28y
86L 164 08 €8 1§43 9¢L L 006 €8 6£T€ u ‘ssuedpnred jo qumy
0L< 0L503169< $9501(09< 095 [[e1240 0L< 0L50369< $9501(09< 095 [[e3240
oqase|q spunj3eurag sxeaf ‘dnoxdqns a8y

dnoi3qns 28e £q sonsuoereyd surpaseq pue soryderdowaq [ dqeL

A\ Adis



Diabetes Ther

9°88 £q T/[oww A[dnnu “p/Sur 01 /[owwr woiy sanfes apLIddA[3L 119AU0D OF, q

£'8¢ Aq /10w A[dnnw “p/Sw 01 T/[oWww WOl sIN[EA [0191SI[0YD 1I9AUOD OF ,

dno13 yusuniean jo ssappredar sdnoiSqns a8e usamiaq sodusIaIp UELIYIUSIS 10 SO0 > 4,

321 DTWAYDST JUDISUEN F7 T “UondIeyul [erpresofw jpy ‘utaioidodiy Latsuop-mo 77 ‘Ui

-oxdodry Lasuap-y3ry 77 ©'y uiqojdoway pa1edL[3 7 pgpy 91e1 UOMEN[Y TE[NISWO[S PAILWNSD Y.7HJ Te[NISLAOIPIEd 47 Inssaid poo[q Jg Xoput ssewr Apoq [g

uoneioqe[o") A3oorwaprd-2seasi(] A9UPIY] SIUOIYT) UO PIse 9 "P3B1S ISIMIIYIO SSIATUN SINTEA UBIW SB UMOYS TE BIL
qe[[0D Asoforwaprdy g adupy YD U0 paseqYqH? p Y [ [ Y a

(TL)Ls (1e€g) €81 (L6€)sTe (069)9sH (91€) 1201 (39)8%  (TTY) LT (TOF) T9€ (0°SS) SSF (6T€) TEOT W €£'T/UIW/TW 06 2 YID?
(60%) 97 (#'8€) ¥0¢  (£9€) 10€ ($°8€) 0T€ (9°8€) 1STI (T6€) 96T  (TTH)0IE  (0°0%) 09¢ (T9€) 10€ (I'6€) L9TT AyzedomoN
(990) Ttz (TST) 661  (S62)THT (00€) 05T (6£2) €06 (0°0€) LTe  (£L2)S0T  (3°0€) %L (0'1€) 85T  (8'6T) $96 Ayredounay
(L67) LET  (977€)8ST  (¥'S€) 06T (1°9€) 00€ (S'€E) S80T (€97) 661  (FTE)¥HT  (6'€E) S0 (3'S€) ¥6T (TTE) THOT Lcerwapidisfq

0 (€0)c (To)t (To)T (T0)9 (€0) T (€0)c (To)t (ro)1 (To) L uorsunod{y
(8%8) LL9  (858)6L9 (1'S8)869 (¥%8) 0L (0°58)9SLT (0°£8)8S9  (9£8) 659  (6'98) T8L (TH8)00L (¥98) 66LT uorsundAH
(%) # ‘sanIpIqIOWOd YO
FLr)est  (Tsr)oTt  (TLD) THT (9€2) 961 (¥'81)96S (SST)LIT  (LST)8TT  (99T) 6¥T (€77) S8T  (9°LT) 695 LIN[TEY 1TEY JOLI]
0L< 0L50159< §950309< 095 [[e1240 0L< 0L50159< $950109< 095 [[e1240
0qa¢[J spunjdeurag sxeak ‘dnoxdqns a8y

ponunuod 1 9[qe],

A\ Adis



Diabetes Ther

12 <60 years HR [95% CI] 12
g (n=1,663) 0.56 [0.37;0.84] g
510 w 10
< <
§ 8 s
© ©
£ £°©
) 2 4
@
g2 g 2
oy Q
3 0¥ a0
0 8 16 24 32 40 48 56 64 72 80 88 96 104
Time from randomization (weeks)
Number at risk Number at risk
Semaglutide 831 825*% 819 815*% 809 804* 803* 751674 596 487 422% 421 420% Semaglutide
Placebo 832 826 818 809 804 796* 789 749659 594* 491 437 434* 430 Placebo
12 >65 to <70 years HR [95% CI] 12
g (n=1,543) 0.76 [0.50;1.14] g
w 10 o 10
< g
S 8 s 8
© ©
£ 6 56
3 2
nw 4 n 4
S 1]
[ (7]
T 2 g 2
3 3
1% wv
o—F—T———T——— 0
0 8 16 24 32 40 48 56 64 72 80 88 96 104

Time from randomization (weeks)

Number at risk
Semaglutide
Placebo

Number at risk
Semaglutide
Placebo

752 747* 744 741% 737 734* 729% 682 605 523 409 335*% 333* 331*
791 785 778 771 769% 762* 758 713 631 537 408 320% 316% 312%

Fig. 1 Time to first MACE across age subgroups. *Risk
values were not available for the week denoted and so
data values for the closest relevant timepoint values have
been included. Analysis of CV outcomes was based on a
Cox proportional hazards model with treatment (sema-
glutide, placebo) by age subgroups (<60 years, 7=1663;
> 60 to <65 years, 7=1720; > 65 to <70 years, n=1543;

Time to first event
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>70 years, n=1554; overall, »=6480) and baseline vari-
ables as fixed factors, stratified by trial (SUSTAIN 6, PIO-
NEER 6) and CV risk group (established CV discase vs
risk factors). No adjustment for multiple testing was per-
formed. Age division based on quartiles of age as integer
at baseline. CI confidence interval, CV cardiovascular, HR

hazard ratio, MACE major adverse cardiovascular events
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Fig.2 Individual MACE components across age sub-
groups. Analysis of CV outcomes was based on a Cox
proportional hazards model with treatment (semaglutide,
placebo) by age subgroups (overall, »=6480; <60 years,
n=1663; >60 to <65 years, n=1720; > 65 to <70 years,
n=1543; >70 years, n=1554) and baseline variables as

fixed factors, and stratified by trial (SUSTAIN 6, PIO-
NEER 6) and CV risk group (established CV discase vs
risk factors). Age division was based on quartiles of age as

integers at baseline. CI confidence interval, CV cardiovas-

cular, HR hazard ratio, MACE major adverse cardiovascu-
lar events, MI myocardial infarction
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Safety

An overview of safety outcomes is shown in
Table 2. The rate of serious AEs did not dif-
fer between semaglutide and placebo across
age subgroups. Gastrointestinal AEs were the
most common serious AEs with semaglutide
and occurred at similar rates across all age
subgroups. In adults treated with semaglutide,
there was no apparent difference in the rates
of severe hypoglycemia between the older and

-4.0

ETD -3.36
ETD -3.58 [95% CI-3.88;-2.84]

-0. 4
Pinteraction @CrOSS
subgroups=0-124

ETD -417 ETD -3.40
[95% CI-4.71;-3.62] [95% CI -3.95;-2.85)

Placebo

and baseline values as covariates, all nested within visit. No
adjustment for multiple testing was performed. Age divi-
sion was based on quartiles of age as integers at baseline.
Change in HbA,_and body weight was assessed at pooled
week 80/83. CI confidence interval, ETD estimated treat-
ment difference, Hb A, glycated hemoglobin A,

other age subgroups (e.g., 1.2% in >70 years
and 1.1% in <60 years). Conversely, in the
placebo group, the older subgroup had more
severe hypoglycemic episodes than in younger
age groups (e.g., 2.5% in >70 years versus 1.0%
in <60 years). Additionally, there were no dif-
ferences in the occurrence of serious AEs of
interest in this analysis, including falls, frac-
tures, diarrhea, and hypotension, across the
various age groups for either semaglutide or
placebo (Table 2).
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DISCUSSION

In this post hoc analysis of SUSTAIN 6 and PIO-
NEER 6, treatment with semaglutide versus pla-
cebo reduced cardiovascular outcomes and body
weight, with a similar safety profile, across all
age subgroups.

The effect of semaglutide versus placebo on
MACE consistently favored semaglutide across
age groups for the composite endpoint and its
three components. Furthermore, HRs generally
decreased with decreasing age. This suggests that
younger participants experienced a greater treat-
ment effect of semaglutide versus placebo than
older participants, despite having a higher risk
of MACE based on the trial inclusion criteria for
established CV disease or CKD for people aged
<60 years, while people aged =60 years needed
only to have cardiovascular risk factors [15, 16].

This analysis is consistent with a meta-anal-
ysis of eight GLP-1RAs CVOTs (including SUS-
TAIN 6 and PIONEER 6), which showed that
GLP-1RAs reduced MACE irrespective of age
[9]. Specifically, that analysis showed that GLP-
1RAs, versus placebo, reduced the risk of MACE
both in people with T2D aged <65 years and
in those aged>65 years (Pipteraction PEtWeEEN age
subgroups, 0.78) [9]. The meta-analysis included
only two age groups, unlike the present analy-
sis that spans four age subgroups, and therefore
provides a more comprehensive overview.

Statistically significant heterogeneity in HbA; .
reduction was observed, with a larger ETD for
semaglutide versus placebo in the youngest age
subgroup (<60 years) compared with other age
subgroups. However, this difference was small
and of limited clinical significance. Despite
HbA, . being significantly greater in older people
than in younger people at baseline, this was cor-
rected for and the actual change from baseline
in HbA,. was similar in all age subgroups with
semaglutide, and always greater than with pla-
cebo. It should be noted that the actual change
from baseline in HbA,. in those receiving pla-
cebo was greater in older versus younger people
and is likely to contribute to the heterogeneity
observed in ETDs across the subgroups.

There was no difference in serious AEs across
age subgroups for both semaglutide and placebo.

However, this was not specifically analyzed in
this combined analysis of SUSTAIN 6 and PIO-
NEER 6; therefore, this hypothesis requires fur-
ther study to substantiate. The rate of severe
hypoglycemia was lower with semaglutide than
placebo in most age subgroups. Furthermore,
in the placebo groups, the highest incidence of
severe hypoglycemia occurred in the oldest sub-
group. Additional glucose-lowering medications
were used to maintain glucose control according
to local guidelines in those who received pla-
cebo, suggesting that semaglutide allows target
HbA, . values to be achieved without the need
for additional glucose-lowering medications or
at the expense of hypoglycemia.

Results from this analysis are consistent with
observations from a previous post hoc analysis
of SUSTAIN 1-5, in which OW s.c. semaglutide
(0.5 mg and 1.0 mg) had similar efficacy (HbA,,
and body weight reduction) and safety profiles in
non-elderly (<65 years) and elderly (=65 years)
people with T2D [17]. Semaglutide 1.0 mg
(versus comparators) decreased mean HbA;.
from baseline by 1.5-1.9% (versus 0-0.9%) in
those aged <65 years, and by 1.2-1.8% (versus
0.2-1.0%) in those aged =65 years. Similarly,
body weight was reduced by —4.6 to —6.4 kg (vs
+1.1 to —2.1 kg) in those aged <65 years, and
-4.1 to -6.7 kg (vs +1.5 to —1.7 kg) in those
aged 265 years. Similar proportions of people
experienced AEs across age subgroups and there
was no increased risk of severe or blood glucose-
confirmed hypoglycemia with semaglutide ver-
sus comparators, between age subgroups [18].
Again, however, this previous analysis included
only two age groups, unlike the present analy-
sis that spans four age subgroups and indicates
consistent metabolic and safety outcomes with
semaglutide for older adults including for those
in the higher age range (subgroups>65 to <70
and > 70 years, which have not been included in
previous analyses).

Our findings are particularly relevant to the
management of T2D in older adults with long-
duration diabetes, as semaglutide reduces MACE,
improves HbA, ., and reduces body weight with-
out increasing serious AEs. As a result, HbA,,
targets may not need to be adjusted for older
adults, as is currently advised by the ADA [6],
when using glucose-lowering treatment with a
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low intrinsic risk of hypoglycemia. Furthermore,
there is suggestion that tight glycemic control in
older adults has benefits on microvascular com-
plications and minimizes the risk of other geriat-
ric syndromes [19]. However, taken together, the
above highlights the importance of individual-
ized treatment approaches.

Despite recommendations that medications
that improve cardiovascular and kidney out-
comes in people with T2D should not differ for
older adults (unless the person is assessed as
frail) [S], the particular challenges of managing
T2D in this population can mean that treatment
is not always intensified and, in some cases, the
paternalistic practice of treatment de-escalation
is used [20, 21]. This strategy denies older adults
from receiving MACE-reduction benefits associ-
ated with GLP-1RAs. Additionally, lower HbA, .
targets when achieved with GLP-1RAs are not
harmful in older adults, unless accompanied by
increased risk of hypoglycemia.

The findings from this post hoc analysis of
SUSTAIN 6 and PIONEER 6 reinforce the rec-
ommendation in the guidelines that GLP-1RAs
should be used to reduce the risk of MACE across
the spectrum of age, and offer an alternative
approach to treatment de-escalation, as is cur-
rently advised by the ADA in adults 265 years
[6], which should lead to better outcomes for
older adults [1, 18, 22]. Glucose-lowering ther-
apies that cause hypoglycemia in the older
population should be avoided, as semaglutide
offers an alternative with a low intrinsic risk of
hypoglycemia. By prescribing GLP-1RAs, it may
be possible to reduce the risk of cardiovascular
events, maintain glycemic control, and avoid
complications/comorbidities with a low risk
of hypoglycemia even in elderly people; these
data may help overcome the treatment inertia
that this population can experience [23] and
suggest that de-escalation recommendations
may require refinement, considering the avail-
ability of new medications with a lower risk of
hypoglycemia.

Limitations of this analysis include the rela-
tively short durations of SUSTAIN 6 and PIO-
NEER 6 trials compared with CVOTs such as
LEADER (trial duration 60 months) [24], mak-
ing it difficult to draw long-term conclusions.
Data for HbA, . and body weight were combined

for visits that occurred at different weeks in the
two trials, with a variation of up to 6 weeks. This
could introduce variability, as both HbA,. and
body weight can change over short periods in
response to treatment and different phases of
the treatment response may be observed in dif-
ferent weeks. Safety findings were based on anal-
ysis of serious AEs only and do not incorporate
other AEs that may be meaningful to an elderly
population, such as non-serious gastrointesti-
nal AEs. Additionally, differences between trial
populations and real-world practice in terms
of age, evident by the low numbers of partici-
pants aged 265 years included in clinical trials,
may affect the ability to extrapolate clinical
trial results to a real-world population. It is also
important to note that during the time of these
trials, sodium-glucose cotransporter 2 inhibitors
(SGLT2is) were not considered standard of care;
therefore, the number of participants treated
with SGLT2is within this post hoc analysis is
low, and higher number of patients were treated
with a-glucosidase inhibitors, sulfonylureas, and
other drugs that do not reflect current real-world
practice. As SGLT2is also have proven benefits
on metabolic and CV outcomes [25], this should
be taken into consideration when interpreting
these results. Furthermore, very elderly and
frail people may not have been randomized in
SUSTAIN 6 and PIONEER 6 (although they were
not specifically excluded); hence, these findings
may not be applicable to all people with T2D
and high cardiovascular risk. While the inclu-
sion of four age subgroups is an extension of
previous analyses [9, 18], it limits the number
of cardiovascular events within each subgroup,
reducing statistical power. This analysis is not
powered to determine whether there are signifi-
cant treatment effects within each subgroup;
Pinteraction < 0-05 suggests a lack of heterogeneity
in treatment effect between subgroups. Finally,
there are inherent limitations with post hoc
compared with prospective analyses from ran-
domized clinical trials; hence, these findings
should be interpreted as hypothesis generating.
However, the similarity in trial designs, popu-
lations, and outcome measures in SUSTAIN 6
and PIONEER 6 supports the scientific validity
of post hoc analyses of pooled data from these
trials. In addition, the high retention rates

A\ Adis



Diabetes Ther

(98.0-99.7% completing the trials) and record-
ing of vital status (known for 99.6-100% of the
participants at the end of the trials) support the
validity of the data and the good conduct of the
original trials [15, 16]. Further studies investigat-
ing the effects of semaglutide, including those
on sarcopenia and its sequelae, across the spec-
trum of ages would be of interest.

CONCLUSIONS

Treatment with semaglutide reduced cardiovas-
cular events and body weight versus placebo
irrespective of age. There were no differences
in serious AEs or severe hypoglycemia across
the age subgroups. Results from this post hoc
analysis raise the possibility that relaxing HbA, .
targets based solely on age may not always be
required for people with T2D when treated with
GLP-1RAs.
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