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1 | INTRODUCTION

Management of diabetes requires a balance between achieving
glycaemic control and avoiding hypoglycaemia, especially in vulnera-

ble populations at a higher risk of hypoglycaemia. The prevalence of
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Abstract

Aim: To evaluate the efficacy and safety of insulin glargine 300 U/mL (Gla-300) versus
insulin degludec 100 U/mL (IDeg-100) in predefined (</>65 years) and post hoc
(</>70 years) age groups of people with type 2 diabetes (T2D) in the BRIGHT trial.
Materials and Methods: BRIGHT was the first head-to-head randomized trial com-
paring Gla-300 and Deg-100 in insulin-naive adults with T2D. In this subanalysis,
endpoints were studied by predefined (</>65 years, N = 596/333) and post hoc
(</>70 years, N = 768/161) age groups.

Results: Heterogeneity of treatment effect was observed for HbAlc reductions across
the </>70 years subgroups, but not across the </> 65 years subgroups, with greater
HbA1c reductions with Gla-300 versus IDeg-100 in those 70 years or older (least squares
mean —0.34% [95% confidence interval: —0.589% to —0.100%)). There was no significant
heterogeneity of treatment effect for incidence and rates of confirmed (<3.9 mmol/L
[<70 mg/dL]) hypoglycaemia across any age subgroups over 24 weeks, but numerically
lower incidence and rates were consistently observed for Gla-300 versus IDeg-100 in the
65 years or older and 70 years or older age groups in the initial 12 weeks.

Conclusions: Gla-300 may be a suitable treatment option in the growing population of
older people with T2D. Further investigation is required to determine Gla-300 glycaemic

benefits in high-risk populations without increasing the risk of hypoglycaemia.
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diabetes worldwide has continuously increased, especially in people
aged older than 65 years. In 2019, it was estimated that there were
approximately 136 million people with diabetes aged older than
65 years and this population is expected to grow to 276 million peo-
ple by 2045.1 Worldwide, diabetes affects approximately 20% of
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people aged 65-99 years and is associated with increased mortality
rates.? Additionally, older adults with type 2 diabetes (T2D) often
have more co-morbidities than younger adults and are at an increased
risk of hypoglycaemia and its consequences, including a possible
increased risk of cardiovascular events.®

The American Diabetes Association (ADA) recommends that for
adults aged older than 65 years, glycaemic targets should be individu-
alized depending on personal goals, life expectancy and overall health
status, with an HbA1c level of less than 7.5% recommended in most
older individuals with few co-morbidities.* Additionally, the Endocrine
Society guidelines for older adults recommend minimization of
hypoglycaemia in this age group.® ADA guidelines also suggest
that basal insulin (Bl) may be a suitable option for older individuals
with T2D* it is therefore important to establish the safety and effi-
cacy of BI therapy in older adults with T2D, as both minimizing
hypoglycaemia and achieving glycaemic control are equally important
goals in this population at higher risk.

The SENIOR study was the first randomized controlled trial (RCT)
dedicated to evaluating the efficacy and safety of the second-generation
Bl analogue glargine 300 U/mL (Gla-300) compared with the first-
generation Bl analogue glargine 100 U/mL (Gla-100) in older adults
(aged >65 years) with T2D.® However, no head-to-head comparisons
have been made between Gla-300 and the other second-generation B
analogue (insulin degludec [IDeg]) in older individuals with T2D.

BRIGHT (NCT02738151) was the first RCT to compare the effi-
cacy and safety of Gla-300 and IDeg 100 U/mL (IDeg-100) in insulin-
naive people with T2D.” BRIGHT met its primary endpoint, showing
non-inferior HbA1c reduction with Gla-300 versus IDeg-100 during
the overall 24-week study period with a similar risk of hypoglycaemia
over 24 weeks. However, hypoglycaemia incidence and rates were
lower with Gla-300 versus IDeg-100 in the initial 12-week period,
during which most insulin titration occurred.”

The aim of this BRIGHT subanalysis was to evaluate the efficacy
and safety of Gla-300 versus IDeg-100 in predefined (</>65 years)
and post hoc (</>70 years) age groups with T2D.

2 | MATERIALS AND METHODS
BRIGHT was a multicentre, multinational, open-label, randomized,
parallel-group, 24-week study comparing the efficacy and safety of
two second-generation Bl analogues in insulin-naive participants with
T2D. The study methods have been previously described.”
Participants were aged 18 years or older (no upper limit) with
T2D for 1 vyear or longer before screening,
(HbAlc >7.5% to <10.5%) on oral antihyperglycaemic drugs with or

uncontrolled

without glucagon-like peptide-1 receptor agonists (stable dose
>3 months). Participants were randomized 1:1 to once-daily self-
administration of Gla-300 or IDeg-100 at starting daily doses of
0.2 U/kg and 10 U, respectively, as per labelling. Doses were titrated
to a fasting self-monitored plasma glucose (SMPG) of 80-100 mg/dL
(4.4-5.6 mmol/L) according to the same titration algorithm, with best

efforts made to achieve the target within the first 12 weeks.

21 | Outcomes

A predefined subgroup analysis of BRIGHT investigated the effect of
various participant characteristics (including age: </>65 years) on
HbA1c reduction with Gla-300 versus IDeg-100 (Table S1). All other
analyses presented in this article are exploratory, such as the addi-
tional age subgroups of less than/70 years or older, which were
analysed to investigate those who may be at an even higher risk of
hypoglycaemia (participant numbers did not allow a higher cut-off of
75 years to be applied).

Efficacy outcomes include change in HbAlc over 24 weeks, and
the percentage of participants reaching glycaemic targets (HbAlc
<7.0% or <7.5%). Safety outcomes include the incidence and rates of
confirmed (<3.9 mmol/L [<70 mg/dL] and <3.0 mmol/L [<54 mg/dL])
hypoglycaemia over 24 weeks and during the active titration period

(the first 12 weeks). Bl dose was also assessed.

2.2 | Data analysis and statistics

Efficacy assessments were performed in the intent-to-treat (ITT) pop-
ulation (all randomized subjects who received at least one dose of
study BI, irrespective of the treatment being received). Safety assess-
ments were performed in the safety population (all randomized partic-
ipants who received at least one dose of study BlI, regardless of the
amount of treatment administered).

Change in HbA1c over 24 weeks was analysed by a mixed-effect
model with repeated measures (MMRM), using the missing at random
framework, with fixed categorical effects of treatment, visit,
treatment-by-visit interaction, and the continuous fixed covariates of
baseline HbAlc value and baseline HbA1c value-by-visit interaction.
Heterogeneity of treatment effect across age subgroups was assessed
by adding an interaction term of treatment-by-age category.

The proportion of participants experiencing one or more hyp-
oglycaemic event was analysed using logistic regression, including ran-
domization strata as covariates. Hypoglycaemic event rates were
analysed using an overdispersed Poisson regression model adjusted
on randomization strata.

3 | RESULTS

Of 929 participants randomized, 333 were aged 65 years or older and
161 were aged 70 years or older. Of the 924 participants in the ITT
population, 332 were aged 65 years or older and 160 were aged
70 years or older.

In the older versus younger populations, as expected, diabetes
duration was longer and estimated glomerular filtration rate (eGFR)
was lower, although on average most values were above 60 mL/
min/1.73m? (Table S2). In the older populations, mean body mass
index was slightly lower, although still in the obese range (>30 kg/m?).
Metformin use was lower in the older age groups and sulphonylurea

use was comparable across all age groups.
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3.1 | Efficacy

HbA1c reductions from baseline to week 24 were similar between
treatment groups in the less than 65 and 65 years or older age
subgroups (p-value, treatment-by-subgroup interaction = .596;
Figure 1A,B).

Heterogeneity of treatment effect was observed across the
</>70 years age subgroups (p = .009). HbA1lc reductions were
similar between treatment groups in those aged less than 70 years
(least squares [LS] mean difference 0.02% [95% confidence interval
{Cl}: —0.094% to 0.127%]), but HbA1lc reductions with IDeg-100
were less in the 70 years or older versus the less than 70 years
age subgroups, resulting in a greater HbAlc reduction with Gla-
300 versus IDeg-100 in the 70 years or older age subgroup

(LS mean difference —0.34% [95% Cl: —-0.589% to -0.100%];
Figure 1C,D).

Despite greater HbAlc reductions seen with Gla-300 versus
IDeg-100 in the 70 years or older subgroup, glycaemic target
achievement at week 24 was comparable between treatment arms,
irrespective of age group or glycaemic target (HbAlc <7.0%
or <7.5%; Figure S1).

3.2 | Safety
Hypoglycaemia was not reported as a serious treatment-emergent
adverse event in any patient during the study period. Severe

hypoglycaemia occurred in one patient (aged 49 years; one event) in
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FIGURE 2 Incidence and rates of, A, anytime (24-h) and, B, nocturnal (0:00 aM-5:59 am) severe or confirmed (<3.9 mmol/L [<70 mg/dL])

hypoglycaemia in </>65 years and </>70 years subgroups over the 24-week study period and the 12-week titration period (safety population).
Gla-300: overall, n = 462; <65 years, n = 295; >65, n = 167; <70 years, n = 389; >70 years, n = 73. IDeg-100: overall, n = 462; <65 years,

n =297; >65 years, n = 165; <70 years, n = 375; >70 years, n = 87. Incidence was analysed using a logistic regression model. Event rates were
analysed using an over-dispersed Poisson regression model. Cl, confidence interval; OR, odds ratio; RR, rate ratio

the Gla-300 group, which was a result of the patient skipping her eve-
ning meal and not reducing her insulin dose after a non-severe event
2 days prior. No significant heterogeneity of treatment effect was
observed for incidence or rates of confirmed hypoglycaemia at either
the 3.9 mmol/L or less (<70 mg/dL; Figure 2) or less than 3.0 mmol/L
(<54 mg/dL; Figure S2) blood glucose threshold, across any of the age
subgroups over the 24-week study period or during the initial
12 weeks. There was a consistent numerical difference in the inci-
dence and rates of anytime and nocturnal confirmed (<3.9 mmol/L
[<70 mg/dL]) hypoglycaemia, in favour of Gla-300, in the 0-12 week
titration period for people aged 65 years or older and those aged
70 years or older (Figure 2).

In the main BRIGHT study, both treatments were well tolerated
during the on-treatment period, and the rates of adverse events were

comparable between treatments.”

3.3 | Insulin dose

Insulin dose was greater at study start (by study design) and remained
greater with Gla-300 versus IDeg-100 in all subgroups at weeks
12 and 24. Smaller doses of both insulins were seen in the 70 years or

older subgroup, who were leaner and had lower eGFR (Figure S3).

4 | DISCUSSION

This subanalysis investigated the efficacy and safety of initiating Gla-
300 and IDeg-100 in older insulin-naive people with T2D from the
BRIGHT study by age. Similar HbA1lc reduction has previously been
observed with Gla-300 and IDeg-100 over 24 weeks in the full
BRIGHT population. A preplanned analysis in participants aged
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</>65 years showed a similar HbAlc reduction between groups. In a
post hoc analysis, HbAlc reductions over 24 weeks appeared greater
with Gla-300 versus IDeg-100 in the 70 years or older subgroup.
Glycaemic target achievement of either HbA1c less than 7.0% or less
than 7.5% (recommended for most older individuals®) did not differ
between treatment arms in any age group. Nevertheless, more than
50% of participants in each age group reached an HbAlc level of less
than 7.5% by week 24.4 Hypoglycaemia risk was similar between treat-
ment groups for all age subgroups over the 24-week study period and
the 12-week titration period, although a consistent numerical differ-
ence in the incidence of anytime hypoglycaemia in favour of Gla-300 in
the 12-week titration period was observed, a finding which was consis-
tent with the results of the BRIGHT study.”

These results suggest that Gla-300 may provide an effective ther-
apy option in older people who are at a higher risk of hypoglycaemia
and its consequences. A meta-analysis of the EDITION 1-3 studies
(aged </>65 years) and the SENIOR study (aged 65-75 and >75 years)
both showed comparable glycaemic outcomes for Gla-300 versus Gla-
100 irrespective of age, alongside a lower hypoglycaemia risk with Gla-
300 in the older age group.®® The efficacy and safety of Bl analogues
in the older population is confirmed by the present analysis, in which a
direct comparison between Gla-300 and IDeg-100 shows comparable
safety and efficacy in the 65 years or older population, with the poten-
tial for greater HbA1c reductions with Gla-300 versus IDeg-100 in the
70 years or older subgroup. Likewise, the real-world LIGHTNING study
showed that predicted rates of severe hypoglycaemia were lower with
Gla-300 versus first-generation Bl analogues, including in older (aged
>65 or >75 years) insulin-naive populations, but rates were comparable
between Gla-300 and IDeg-lOO.g> Furthermore, the DELIVER D+ and
DELIVER 3 real-world retrospective observational studies showed that,
in individuals aged 65 years or older switching their Bl, Gla-300 pro-
vided similar improvements in HbAlc and hypoglycaemia risk to IDeg-
100 and greater or similar reductions in HbAlc in addition to lower
rates of hypoglycaemia versus Gla-100/insulin detemir.1®'* DEVOTE
7 showed a lower risk of severe hypoglycaemia with IDeg-100 versus
Gla-100, regardless of age.'? In addition to glycaemic outcomes with
Gla-300, a subanalysis of the TAKE CONTROL study showed that,
irrespective of age (</>65 years), participants were able to self-titrate
Gla-300 with similar glycaemic target achievement to physician-led
titration without an increased risk of hypoglycaemia.’® Overall, these
results help to confirm the validity of those seen in the BRIGHT trial.
The mechanism by which Gla-300 may provide improvements in
glycaemic control versus IDeg-100 and in people aged 70 years or
older is not clear. It may involve more favourable pharmacokinetics/
pharmacodynamics,** although data in this older age group are not
available. Similarly, in a separate BRIGHT subanalysis, participants with
low eGFR were shown to experience similar benefits in glycaemic con-
trol favouring Gla-300 with no greater risk of hypoglycaemia.’® As
expected, there was a linear correlation between increase in age and
lower eGFR in the BRIGHT population (Figure S4), suggesting a possi-
ble overlap between the finding of lower HbA1c with Gla-300 among
those aged 70 years or older in the current study and the previous find-

ing of lower HbA1c with Gla-300 among those with an eGFR of less

than 60 mL/min/1.73m2.%° In fact, about 30% of BRIGHT participants
aged 70 years or older had an eGFR of less than 60 mL/min/1.73m?
(Table S2), and conversely, up to 49% of the participants in BRIGHT
with an eGFR of less than 60 mL/min/1.73m? were aged 70 years or
older. Therefore, it was uncertain to what extent age per se (in the cur-
rent analysis) was independent of eGFR® in explaining the greater
HbA1lc reductions observed with Gla-300 versus IDeg-100. To assess
this further, an additional analysis was conducted that adjusted the
treatment effect for eGFR. After eGFR adjustment, the LS mean differ-
ence between treatments in HbA1c reduction was —0.00% (—0.115%
to 0.109%) in the less than 70 years age group and —0.26% (—0.522%
to —0.005%) in the 70 years or older age group (in favour of Gla-300).
While the size of the difference in HbAlc reduction between Gla-300
and IDeg-100 in the 70 years or older age group was slightly attenu-
ated by eGFR adjustment (from a previous value of —0.34%), and the
heterogeneity of treatment effect across subgroups became nominally
non-significant (p = .0730), this did not change the overall conclusion
that a greater reduction in HbAlc is seen with Gla-300 versus IDeg-
100 in the 70 years or older age subgroup. Our analyses suggest that,
after adjusting for eGFR, a residual effect of age is seen on the efficacy
of Gla-300 versus IDeg-100 on HbA1c reduction.

The strengths of this analysis include that BRIGHT was a head-
to-head RCT that provides valuable information regarding Gla-300
and IDeg-100 in older patient subgroups. The multiple subgroup ana-
lyses and the univariate analyses of a single study were study limita-
tions and the results of these post hoc analyses should be interpreted
appropriately. The study was also limited by the small population size,
in particular the number of participants aged 70 years or older. Fur-
thermore, all participants in BRIGHT were selected partly for their
willingness and ability to participate in the trial. While RCTs are the
most reliable way to compare clinical outcomes with different insulins,
they may not reflect real-life clinical circumstances in all cases. Hence,
while the insulin-naive older patients in BRIGHT were able to initiate,
administer and be actively involved in insulin self-titration, some older
people may find this more difficult, particularly if they are frail, cogni-
tively impaired or lack a good support and/or care network. Despite
this limitation, in BRIGHT the proportion of people aged 70 years or
older was similar in both the screened population (17.2%) and those
who failed screening (16.8%), indicating that the randomized popula-
tion was representative of the screened population in terms of age.

In conclusion, Gla-300 provided similar HbA1c reductions to IDeg-
100 in older (aged >65 years) adults with T2D; greater reductions were
observed with Gla-300 versus 1Deg-100 in those aged 70 years or
older while the risk of hypoglycaemia remained similar with both insu-
lins. However, as analyses in this 70 years or older age subgroup were
post hoc and in a comparatively small population, further investigation
is required to confirm these findings. Nevertheless, these results sug-
gest that Gla-300 may be an efficacious and well-tolerated treatment
option in the growing population of older people with T2D.
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