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ABSTRACT

Aims: To investigate the efficacy and safety of
fast-acting insulin aspart (faster aspart) com-
pared with insulin aspart (IAsp) in participants
with type 2 diabetes (T2D) across different
subgroups.
Methods: We report on a post hoc analysis of
onset 9, a 16-week trial of participants with T2D
randomised to faster aspart (n = 546) or IAsp
(n = 545). Participants were grouped by baseline
HbA1c (\7.0%, C 7.0%), meal test bolus insu-
lin dose (B 10 units [U], [ 10 U to B 20 U,
[20 U), body mass index (\30 kg/m2, C 30 to
\35 kg/m2, C 35 kg/m2), and age (\65 years,
C 65 years). Outcomes assessed were change

from baseline in HbA1c and in 1-h postprandial
glucose (PPG) increment, and severe or blood
glucose (BG)-confirmed hypoglycaemia.
Results: Faster aspart provided reductions in
HbA1c comparable to IAsp across all subgroups,
with improved 1-h PPG control compared with
IAsp in several subgroups. Faster aspart had
comparable or improved rates of severe or BG-
confirmed hypoglycaemia versus IAsp, particu-
larly in participants with good glycaemic con-
trol (HbA1c\ 7.0%), the elderly (C 65 years
old), and those with insulin resistance ([20 U
meal test bolus insulin dose).
Conclusions: Faster aspart provides effective
overall glycaemic control, with improved early
PPG control compared with IAsp across a range
of patient characteristics.
Clinical Trial Registration: NCT03268005.Supplementary Information The online version

contains supplementary material available at https://
doi.org/10.1007/s13300-022-01213-3.

W. Lane (&)
Mountain Diabetes and Endocrine Centre, 1998
Hendersonville Rd, Bldg. 31, Asheville, NC 28803,
USA
e-mail: mountaindiabetes@msn.com

E. Favaro � P. Kelkar
Novo Nordisk A/S, Søborg, Denmark

E. Jódar
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PLAIN LANGUAGE SUMMARY

Fast-acting insulin aspart (faster aspart) is a type
of insulin used at mealtimes to reduce the spike
in blood sugar resulting from that meal. Faster
aspart works in the body more quickly and more
effectively than insulin aspart (IAsp), the pre-
vious version of this insulin. The properties of
insulins in the body can change according to
certain patient characteristics. In this study, the
researchers wanted to find out if there were
differences between various subgroups of
patients in the effectiveness and safety of faster
aspart compared with IAsp in the treatment of
type 2 diabetes. Data were used from a clinical
trial (onset 9), in which 546 patients were trea-
ted with faster aspart and 545 were treated with
IAsp. Patients were grouped by baseline glycated
haemoglobin (HbA1c), meal test actual bolus
insulin dose, body mass index, and age. Faster
aspart provided reductions in HbA1c compara-
ble to IAsp across all subgroups, with improved
glucose control 1 hour after a meal compared
with IAsp, in several subgroups. Faster aspart
had comparable or improved rates of hypogly-
caemia versus IAsp, particularly in participants
with good glucose control, the elderly (C 65
years old), and those with insulin resistance. In
summary, the researchers found that faster
aspart provides effective overall glucose control,
with improved early mealtime glucose control
compared with IAsp across patients with a range
of baseline characteristics.

Keywords: Faster aspart; Glycaemic control;
Hypoglycaemia; Insulin; Postprandial glucose;
Type 2 diabetes

Key Summary Points

Why carry out this study?

Fast-acting insulin aspart (faster aspart) is a
modified formulation of insulin aspart
(IAsp) with an earlier onset and greater
initial exposure and glucose-lowering
effect than IAsp in patients with type 2
diabetes (T2D) treated with basal insulins.

The aim of this study was to investigate
the efficacy and safety of faster aspart
compared with IAsp in participants with
T2D across different subgroups.

What was learned from the study?

Faster aspart provides effective overall
glycaemic control in T2D.

Improved early postprandial glucose
control with faster aspart versus IAsp.

These results were observed across a range
of baseline characteristics.

INTRODUCTION

Safely reaching glycated haemoglobin (HbA1c)
targets can be difficult for individuals with dia-
betes because of ineffective treatment regimens,
complications of treatment such as severe
hypoglycaemia, or comorbid diseases [1–3]. In
recent years, treatment guidelines have focused
on patient-centred care and individualised
treatments, including consideration of patients’
clinical characteristics and comorbidities [4].
Evidence suggests that these clinical character-
istics in heterogeneous populations of adults
with type 2 diabetes (T2D) can impact patients’
therapeutic response to treatment [5–7]. Such
parameters include glycaemic control (mea-
sured by HbA1c level), age, duration of disease,
and background antidiabetic medication [5–8].

There are other factors that may influence
the choice of diabetes treatment. For example,
increased body mass index (BMI) has been

Diabetes Ther



associated with poor glycaemic control and
insulin resistance; weight loss in individuals
with a high BMI can lead to lower insulin
requirements [9]. A further consideration is the
risk of hypoglycaemia, which is higher in peo-
ple with poor glycaemic control (HbA1c
C 9.0%) or lower HbA1c levels (\6.0%) [6], and
in older people [10].

Postprandial glucose (PPG) control is an
important aspect to consider when choosing a
basal–bolus insulin intensification regimen that
controls mealtime blood glucose (BG) excur-
sions, while minimising the risk of severe
hypoglycaemia [11–13]. Rapid-acting insulin
analogues are used to control PPG excursions,
and are effective in doing so because their
pharmacokinetic/pharmacodynamic profile
approximates that of endogenous insulin
secretion in response to meals [14]. With basal
insulin, the majority of treatment effect on
glycaemic control is achieved by 12 weeks after
dose optimisation [15, 16]. Clinically, the
healthcare practitioner can then optimise the
bolus insulin regimen.

Fast-acting insulin aspart (faster aspart) is a
modified formulation of insulin aspart (IAsp)
containing the excipients niacinamide, which
accelerates initial absorption, and L-arginine,
which optimises the stability [17]. Faster aspart
has been shown to have an earlier onset and
greater initial exposure and glucose-lowering
effect [18], improved 1-h PPG control, with
similar rates of hypoglycaemia compared with
IAsp [19]. Faster aspart demonstrated superior
1-h PPG control and a lower rate of treatment-
emergent severe or BG-confirmed hypogly-
caemia compared with IAsp when used in
combination with insulin degludec (degludec)
in patients not optimally controlled on a
basal–bolus insulin regimen [20].

The pharmacokinetic responses of insulins,
including faster aspart, may change according
to certain patient characteristics, leading to
varied responses to treatment [21, 22]. There-
fore, in this post hoc analysis of onset 9 trial
data, we aimed to investigate whether there
were differences between various subgroups of
patients in the efficacy and safety of faster
aspart compared with IAsp in the treatment of
T2D. The patient populations were analysed

according to clinical parameters at baseline
including HbA1c level, meal test bolus insulin
dose, BMI, and age, which are commonly used
to guide treatment decisions in these patients.
In this analysis, baseline characteristics (specif-
ically HbA1c and daily basal and bolus insulin
dose) were measured following 12 weeks of
degludec dose optimisation.

METHODS

Participants

Participants were adults aged C 18 years who
had been diagnosed with T2D for C 10 years
and who were not optimally controlled on a
basal–bolus insulin regimen for C 1 year before
screening with or without oral antidiabetic
drugs. A basal–bolus regimen was defined as
basal insulin administered once or twice daily
and a bolus insulin analogue taken with meals
at least three times daily. Participants were
required to have HbA1c 7.0–10.0% at screening
and B 9.0% at randomisation.

Key exclusion criteria of the onset 9 trial
included treatment with injectable glucagon-
like peptide-1 receptor agonists B 90 days
before screening, and any anticipated initiation
or change in concomitant medications (for[14
consecutive days) known to affect body weight
or glucose metabolism. Full inclusion and
exclusion criteria have been published previ-
ously [20].

Study Design

This study was a post hoc analysis of onset 9
trial data. The detailed trial design and methods
of onset 9 (NCT03268005) have been described
previously [20]. Briefly, onset 9 was a multi-
centre, double-blind, treat-to-target randomised
active-controlled parallel-group trial (Fig. 1 in
the electronic supplementary material, ESM).
Participants were randomised 1:1 to faster
aspart or IAsp, both delivered in a basal–bolus
regimen in combination with degludec, with or
without metformin. The trial consisted of a
12-week run-in period during which the dose of
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degludec was optimised, followed by a 16-week
treatment period (during which participants
titrated their bolus insulin using a predefined
bolus-dosing algorithm), with two follow-up
appointments at 7 and 30 days after end of
treatment. Baseline was at treatment randomi-
sation (week 0). A standardised mixed-meal
tolerance test (described later in this subsection)
was performed at baseline and week 16 to
examine the effect of faster aspart and IAsp on
PPG. The trial was conducted in accordance
with the Declaration of Helsinki (64th amend-
ment) and International Conference on Har-
monization of Good Clinical Practice. The
protocol of the onset 9 trial and patient consent
forms were approved by research ethics boards/
institutional review boards for all sites. The
committee names and reference numbers of all
research ethics boards/institutional review
boards are provided in ESM Table 1. Informed
consent from all participants was obtained in
writing prior to any trial-related activities.

For the current post hoc analyses, partici-
pants were grouped according to baseline
HbA1c (\ 7.0%, C 7.0%), actual bolus insulin
dose used during the standardised meal test
(B 10 units [U],[10 U to B 20 U,[ 20 U), BMI
(\30 kg/m2, C 30 to \35 kg/m2, C 35 kg/m2),
and age (\65 years, C 65 years). The grouping
for HbA1c was based on the general guideline-
recommended glycaemic target (\ 7.0%) [23].
Meal test actual bolus insulin dose, calculated
using the ‘500 rule’, is a measure of bolus
insulin required, which reflects body weight
and insulin resistance. BMI categories are in line
with definitions of obesity [24], and the age cut
is based on the American Diabetes Association
(ADA) Standards of Medical Care in Diabetes for
older adults (i.e. 65 years) [25].

For the meal test, study participants con-
sumed a liquid meal containing 78 g carbohy-
drate (Ensure, Fortisip or NutriDrink), before
which they administered a bolus dose of their
pre-trial insulin analogue, which had also been
used during the run-in period. This test was
conducted at baseline when they had a fasting
self-monitored BG of 4.0–8.8 mmol/L
(71–160 mg/dL). The bolus dose was calculated
by dividing the digestible carbohydrate content
of the liquid meal by an insulin to carbohydrate

ratio. This ratio was calculated using the ‘500
rule’, whereby 500 was divided by the partici-
pant’s total daily dose of both basal and bolus
insulin [20, 26]. Blood samples were taken 2 min
before the meal, and 30 min and 1, 2, 3, and 4 h
after the start time of meal consumption. The
meal test was repeated at week 16 with the par-
ticipant’s randomised trial product using the
same bolus dose calculated at the baseline meal
test.

The following endpoints were analysed for
each subgroup at week 16: change from baseline
in HbA1c, change from baseline in 1-h PPG
increment (meal test), severe or BG-confirmed
hypoglycaemia and daily insulin dose (basal,
bolus and total insulin dose) [20]. Change from
baseline in HbA1c and change from baseline in
1-h PPG increment (meal test) were efficacy
endpoints; severe or BG-confirmed hypogly-
caemia was a safety endpoint. Hypoglycaemic
episodes were defined as treatment-emergent if
the onset of the event occurred up to 7 days
after the last day of randomised treatment and
excluded the events occurring in the run-in
period. Severe hypoglycaemia was defined
according to ADA classification as a hypogly-
caemic event requiring the assistance of another
person to take corrective actions [27]. BG-con-
firmed hypoglycaemia was defined by a plasma
glucose value\ 3.1 mmol/L (56 mg/dL).

Statistical Analysis

All statistical analyses were based on the full
analysis set and were carried out using SAS v9.4
(TS1M5). Estimated treatment difference (ETD)
for the change from baseline in HbA1c at
week 16 was analysed using an analysis of
covariance (ANCOVA) model following multi-
ple imputation, as described below. The factors
and covariates used in the models were the
same as those in the primary analysis [20] and
other onset clinical trials, apart from the addi-
tion of the subgroup and its interaction term,
and sex and duration of diabetes were included
as factors.

Participants with missing HbA1c data at
scheduled visits (weeks 4, 8, 12, and 16) had
their HbA1c values imputed using available
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information from the treatment arm to which
the participant had been randomised. In the
first step, a Markov chain Monte Carlo method
was used to obtain a monotone missing data
pattern. This imputation was carried out for
each treatment group separately and 100 copies
of the data set consisting of all randomised
participants were generated. In the second step,
for each copy, an analysis of variance model was
used with sex, region, duration of diabetes, and
metformin use at baseline (yes/no) as factors
and baseline HbA1c as covariate; the model was
fitted to the change in HbA1c from baseline to
week 4 for each treatment group separately. The
estimated parameters, and their variances, from
these models were used to impute missing val-
ues at week 4 for participants in each treatment
group, based on sex, region, duration of dia-
betes, metformin use at baseline (yes/no), and
baseline HbA1c. In the third step, for each copy
of the data set, missing values at week 8 were
imputed in the same way as for week 4, with the
same factors, but an additional covariate of
change from baseline in HbA1c at week 4. This
stepwise procedure was repeated sequentially
for week 12 and week 16. For each of the com-
plete data sets, the change from baseline to
week 16 was analysed using an analysis of vari-
ance model with treatment, region, sex, dura-
tion of diabetes, and metformin use at baseline
(yes/no) as factors, baseline HbA1c as a covari-
ate, and the interaction between treatment and
subgroup. Each imputed data set was analysed
separately, and the estimates and standard
deviations were combined into one estimate
and associated standard deviation using Rubin’s
formula [28]. The 95% confidence interval (CI)
for the treatment differences was calculated
from the combined estimate and standard
deviation.

A similar statistical model was used to anal-
yse the ETD for change from baseline to week 16
in PPG increments (meal test), and daily basal
and bolus insulin doses. For change from base-
line in PPG increments (meal test), participants
with missing data had their PPG values at
week 16 imputed on the basis of information
from the IAsp arm.

The number of treatment-emergent severe or
BG-confirmed hypoglycaemic episodes was

analysed using a negative binomial regression
model. The model included treatment, region,
and metformin use at baseline as factors, and
the interaction between treatment and
subgroup.

For treatment differences in HbA1c and PPG,
homogeneity across the subgroups was evalu-
ated by performing an F test (p C 0.05 for
homogeneity). Homogeneity of hypoglycaemia
treatment ratios across the subgroups was
determined using a Wald test (p C 0.05 for
homogeneity).

RESULTS

A total of 1091 participants were randomised
1:1 to faster aspart (n = 546) or IAsp (n = 545)
during the onset 9 trial. All randomised partic-
ipants from the trial were included in the cur-
rent post hoc analysis.

Efficacy and Safety of Faster Aspart
Compared with IAsp at Week 16
by Baseline HbA1c

Baseline characteristics were similar between
the treatment arms and between the two base-
line HbA1c subgroups (ESM Table 2a). Overall
reductions from baseline in HbA1c at week 16
were seen for both faster aspart and IAsp
(Fig. 1a). The change from baseline in
HbA1c was similar between treatments in the
baseline HbA1c\ 7.0% subgroup (Fig. 1a),
while HbA1c was non-significantly lower with
faster aspart compared with IAsp in the baseline
HbA1c C 7.0% subgroup; ETD - 0.09%
(95% CI - 0.18; 0.01) (Fig. 1a). Change from
baseline in 1-h PPG increment (meal test) was
statistically significantly greater for faster
aspart compared with IAsp in both the \7.0%
and C 7.0% baseline HbA1c subgroups;
ETD - 0.48 mmol/L (95% CI - 0.87; - 0.09)
and - 0.39 mmol/L (95% CI - 0.74; - 0.04),
respectively (Fig. 1b).

The rate of severe or BG-confirmed hypo-
glycaemia was statistically significantly lower
for faster aspart compared with IAsp in the
baseline HbA1c\ 7.0% subgroup (estimated
treatment ratio [ETR] 0.68 [95% CI 0.52; 0.88]),
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Fig. 1 Analysis by HbA1c: a change from baseline in
HbA1c, b change from baseline in 1-h PPG increment,
c rates of severe or BG-confirmed hypoglycaemia and
estimated treated ratios, at week 16. aChange from baseline
inHbA1cwas analysed using an analysis of covariancemodel
after multiple imputation assuming treatment according to
randomisation. The model included treatment, region, sex,
duration of diabetes, and metformin use at baseline (yes/no)
as factors, and an interaction between treatment and
subgroup, with baseline HbA1c and earlier changes from
baseline inHbA1c as covariates. Multiple imputation is used
to sequentially imputemissing values. An F test is performed
to evaluate the homogeneity of the treatment difference
across the levels of the subgroup. bObserved data, except for
cases where glucose or glucagon is administered. If glucose or
glucagon is administered, then the last measurement before
rescue intervention is carried forward. Change from baseline
in PPG increment (meal test) was analysed using an analysis
of variance model after multiple imputation assuming
patients on faster aspart switch to insulin aspart. The model
included treatment, region, sex, duration of diabetes, and
metformin use at baseline (yes/no) as factors, and an

interaction between treatment and subgroup, with PPG
increments as a covariate. Multiple imputation is used to
impute missing values. The conversion factor from PG
mmol/L to mg/dL is 18.02. cSevere or BG-confirmed
hypoglycaemia was defined according to the American
Diabetes Association classification [27] or BG-confirmed by
a plasma glucose value\ 3.1 mmol/L (56 mg/dL), and
episodes were treatment-emergent. The number of hypo-
glycaemic episodes was analysed using a negative binomial
regression model with a log-link function and the logarithm
of the time period in which a hypoglycaemic episode is
considered treatment-emergent as offset. The model
includes treatment, region, sex, duration of diabetes, and
metformin use at baseline (yes/no) as factors and the
interaction between treatment and subgroup. The p value
for homogeneity of treatment differences across levels of the
covariate is from a Wald test. BG blood glucose, BMI body
mass index, CI confidence interval, ETD estimated treat-
ment difference,ETR estimated treatment ratio, faster aspart
fast-acting insulin aspart,HbA1c glycated haemoglobin, IAsp
insulin aspart, LS least squares, PPG postprandial glucose,
PYE patient-years of exposure
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Fig. 2 Analysis by meal test bolus insulin dose: a change
from baseline in HbA1c, b change from baseline in 1-h
PPG increment, c rates of severe or BG-confirmed

hypoglycaemia and estimated treated ratios, at week 16.
For definitions of the superscript letters a–c, see Fig. 1
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Fig. 3 Analysis by BMI: a change from baseline in HbA1c,
b change from baseline in 1-h PPG increment, c rates of severe
or BG-confirmed hypoglycaemia and estimated treated ratios,
at week 16. aChange from baseline in HbA1c was analysed
using an analysis of covariancemodel aftermultiple imputation
assuming treatment according to randomisation. The model
included treatment, region, andmetformin use at baseline (yes/
no) as factors, and an interaction between treatment and
subgroup, with baseline HbA1c and earlier changes from
baseline inHbA1c as covariates.Multiple imputation is used to
sequentially impute missing values. bChange from baseline in
PPG increment (meal test) was analysed using an analysis of
variancemodel after multiple imputation assuming patients on
faster aspart switch to insulin aspart. The model included
treatment, region, and metformin use at baseline (yes/no) as
factors, and an interaction between treatment and subgroup,
with PPG increments as a covariate. Multiple imputation is

used to impute missing values. cSevere or BG-confirmed
hypoglycaemiawas defined according to theAmericanDiabetes
Association classification [27] or BG-confirmed by a plasma
glucose value\ 3.1 mmol/L (56 mg/dL), andwere treatment-
emergent. Number of hypoglycaemic episodes is analysed using
a negative binomial regression model with a log-link function
and the logarithm of the time period in which a hypoglycaemic
episode is considered treatment-emergent as offset. The model
includes treatment, region, and metformin use at baseline (yes/
no) as factors, and the interaction between treatment and
subgroup. The p value for homogeneity of treatment differ-
ences across levels of the covariate is fromaWald test.BG blood
glucose, BMI body mass index, CI confidence interval, ETD
estimated treatment difference,ETR estimated treatment ratio,
faster aspart fast-acting insulin aspart, HbA1c glycated
haemoglobin, IAsp insulin aspart, LS least squares, PPG
postprandial glucose, PYE patient-years of exposure
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and was similar between treatments in the
baseline HbA1c C 7.0% subgroup (Fig. 1c). In
the baseline HbA1c C 7.0% subgroup, of par-
ticipants treated with IAsp, the basal dose
decreased slightly during the trial (ESM
Table 3a).

Efficacy and Safety of Faster Aspart
Compared with IAsp at Week 16 by Meal
Test Bolus Insulin Dose

Baseline characteristics were similar across meal
test bolus insulin dose subgroups, except for BMI
which increased with greater meal test doses
(ESM Table 2b). Change from baseline in HbA1c
at week 16 was similar for faster aspart compared
with IAsp across meal test bolus insulin sub-
groups (Fig. 2a). Change from baseline in 1-h
PPG increments (meal test) was significantly
greater for faster aspart compared with IAsp in
the subgroups; [ 10 to B 20 U and [ 20 U,
ETD - 0.39 mmol/L (95% CI - 0.77; - 0.02)
and - 0.54 mmol/L (95% CI - 1.07; - 0.01),
respectively (Fig. 2b).

The rate of severe or BG-confirmed hypo-
glycaemia was significantly lower in the[20 U
meal test bolus insulin dose subgroup with fas-
ter aspart versus IAsp (faster aspart
9.3 events/patient years of exposure [PYE] ver-
sus IAsp 13.7 events/PYE; ETR 0.68 [95% CI
0.48; 0.95]; p = 0.024). No significant differ-
ences were observed in the other subgroups
(Fig. 2c).

Similar daily bolus, basal insulin, and total
daily doses were used by participants using fas-
ter aspart compared with IAsp at week 1 and
week 16 (ESM Table 3b).

Efficacy and Safety of Faster Aspart
Compared with IAsp at Week 16 by BMI

Baseline characteristics were similar across BMI
subgroups (ESM Table 2c). Generally, compara-
ble glycaemic control, PPG control, and rates of

severe or BG-confirmed hypoglycaemia were
observed between treatment arms across the
BMI subgroups (Fig. 3).

Change from baseline in 1-h PPG increment
(meal test) significantly favoured fasteraspartover
IAsp in the BMI C 30 to \35 kg/m2 subgroup,
ETD - 0.55 mmol/L (95% CI - 1.00; - 0.10),
but was not significantly different for the other
BMI subgroups (Fig. 3b).

Daily bolus insulin doses were similar
between treatment groups within each BMI
subgroup. Bolus and basal insulin doses
increased gradually for each treatment group
with increasing baseline BMI (ESM Table 3c).

Efficacy and Safety of Faster Aspart
Compared with IAsp at Week 16 by Age

Baseline HbA1c was similar between treatment
arms in the\ 65 and C 65 years subgroups (ESM
Table 2d). Similar reductions from baseline in
HbA1c were observed with both faster aspart
and IAsp in participants aged\ 65 years and
those aged C 65 years (Fig. 4a). Change from
baseline in 1-h PPG increment (meal test)
favoured faster aspart over IAsp in the
\65 years subgroup, ETD - 0.47 mmol/L
(95% CI - 0.82; - 0.13), and was similar
between treatments in the C 65 years subgroup
(Fig. 4b).

Severe or BG-confirmed hypoglycaemic epi-
sodes for age subgroups are shown in Fig. 4c.
The rate of severe or BG-confirmed hypogly-
caemia was similar between treatments in the
\65 years subgroup and was statistically sig-
nificantly lower for faster aspart compared with
IAsp in the C 65 years subgroup (faster aspart
11.0 events/PYE versus IAsp 16.3 events/PYE;
ETR: 0.68 [95% CI 0.52;0.88]; p = 0.004).

Daily bolus and basal insulin doses were
similar between treatment arms for both the
\65 years and C 65 years subgroups (ESM
Table 3d).
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DISCUSSION

In this post hoc analysis of onset 9 trial data, we
analysed whether there were differences
between various subgroups of patients in their
responses to faster aspart and IAsp, in order to
optimise the management of diabetes. Overall,
faster aspart provided reductions in HbA1c
comparable with IAsp across all subgroups, with
improved 1-h PPG control compared with IAsp
in several subgroups. Faster aspart was shown to

improve rates of severe or BG-confirmed hypo-
glycaemia compared with IAsp in participants
at glycaemic target after basal insulin optimi-
sation (HbA1c\7.0%), in the elderly
(C 65 years old), and in those requiring higher
bolus insulin doses ([20 U meal test actual
bolus insulin dose). It is clinically relevant that,
in elderly participants (C 65 years old), faster
aspart provided a similar reduction in HbA1c
versus IAsp with a reduced risk of severe or BG-
confirmed hypoglycaemia.

Fig. 4 Analysis by age: a change from baseline in HbA1c,
b change from baseline in 1-h PPG increment, c rates of
severe or BG-confirmed hypoglycaemia and estimated

treated ratios, at week 16. For definitions of the superscript
letters a–c, see Fig. 3
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The results of the current study are sup-
ported by those of previous post hoc analyses.
In the onset 2 trial, in patients with inade-
quately controlled T2D on basal insulin, faster
aspart was non-inferior compared with IAsp in a
basal–bolus regimen in terms of change in
baseline HbA1c, and overall hypoglycaemia
rates were similar between treatments [19]. In
the post hoc analysis, there was improved PPG
control with faster aspart compared with IAsp
for patients in the [ 20 U bolus insulin dose
subgroup and no significant treatment differ-
ences in favour of faster aspart in the B 10 and
[10–20 U dose subgroups [29]. In another post
hoc analysis, the association between baseline
characteristics HbA1c and BMI and treatment
differences (faster aspart versus IAsp) were
investigated [30]. The change from baseline in
HbA1c was similar across baseline HbA1c
(B 7.5%, [ 7.5 to \ 8.0%, C 8.0%) and BMI
(\25 kg/m2, 25 to \ 30 kg/m2, C 30 kg/m2)
subgroups in onset 2, and statistically signifi-
cantly in favour of faster aspart compared with
IAsp in onset 3 [30]. Overall, baseline HbA1c
and BMI subgroups did not have a clinically
relevant effect on treatment outcomes.

In terms of real-world relevance, patients
and physicians have reported better PPG con-
trol using faster aspart compared with other
mealtime insulins [31]. As per the guidelines,
treatment should be tailored towards the
patient, as part of a patient-centred model of
diabetes management [32, 33]. The results of
the current analysis show that effective gly-
caemic control can be achieved with faster
aspart when used by patients of a variety of
different characteristics. This had been demon-
strated in previous post hoc analyses in patients
with T2D uncontrolled on basal insulin therapy
(duration of diabetes 12.7 years [19]) [29, 30]. In
the current post hoc analysis, this has now also
been demonstrated in patients with long-s-
tanding T2D not optimally controlled with a
basal–bolus insulin regimen (duration of dia-
betes 19.4 years [20]).

The strengths of this post hoc analysis
included that the data were from a large, dou-
ble-blind randomised controlled trial (onset 9).
A breadth of patient characteristics was asses-
sed, providing information that may help guide

clinical decisions based on patient’s baseline
HbA1c, BMI, and age. In the analysis, the sub-
group data were analysed using the same sta-
tistical method (ANCOVA), allowing for
consistency when comparing subgroups.

This study also has some limitations. As with
all studies carried out post hoc, the interpreta-
tion of the results requires caution. The number
of participants in each of the meal test bolus
insulin dose subgroups was relatively small, and
each subgroup was defined individually without
combining any of the subgroups to observe the
effect this may have had on the outcomes. For
example, some patients in clinical practice may
be both elderly and in a higher BMI category,
with HbA1c\ 7.0%. Additionally, the bolus
insulin dose that was used to categorise the
patients into subgroups was calculated using
the meal test at baseline. However, during the
16-week treatment period, the bolus insulin
dose was titrated using a bolus-dosing algo-
rithm. Therefore, the actual bolus insulin
requirement might have differed from that cal-
culated at baseline. A limitation of the primary
study design is the relatively short follow-up
period (16 weeks) compared with other trials in
the onset clinical programme.

CONCLUSIONS

The results of this post hoc analysis indicate
that faster aspart provides effective overall gly-
caemic control, with improved early PPG con-
trol compared with IAsp across a range of
baseline characteristic categories. In addition,
certain subgroups of patients, including those
using higher insulin doses, patients C 65 years
old, and patients with HbA1c\ 7.0%, may
benefit from a lower risk of severe or BG-con-
firmed hypoglycaemia with the use of faster
aspart compared with IAsp.
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