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Abstract

Aims To investigate, in a 26-week, open-label, randomized, treat-to-target trial, the efficacy and safety of insulin
degludec/insulin aspart (IDegAsp) once daily vs insulin glargine (IGlar) once daily in adults with Type 2 diabetes,
inadequately controlled on basal insulin.

Methods Participants were randomized (1:1) to IDegAsp once daily or IGlar once daily in combination with existing
oral antidiabetic drugs. IDegAsp once daily was administered with the main evening meal or the largest meal of the day
(agreed at baseline); dosing time was maintained throughout the trial. Participants titrated their insulin dose weekly to a
mean pre-breakfast self-measured plasma glucose target [3.9-4.9 mmol/l (70-89 mg/dl)].

Results IDegAsp once daily was non-inferior to IGlar once daily in reducing HbA . after 26 weeks [mean estimated
treatment difference IDegAsp once daily — IGlar once daily: —0.03% (95% CI —0.20, 0.14)]. The evening meal glucose
increment was significantly lower with IDegAsp once daily vs IGlar once daily [estimated treatment difference IDegAsp
once daily — IGlar once daily: —1.32 mmol/l (95% CI —1.93, —0.72); P < 0.05]. The overall confirmed hypoglycaemia
rate was higher with IDegAsp once daily (estimated rate ratio 1.43; 95% CI 1.07, 1.92; P < 0.05). The rate of nocturnal
hypoglycaemia did not significantly differ between the IDegAsp and IGlar groups [estimated rate ratio 0.80 (95% CI
0.49, 1.30); not significant].

Conclusions In participants with Type 2 diabetes inadequately controlled on basal insulin, IDegAsp once daily
improved glycaemic control and was non-inferior to IGlar once daily. IDegAsp led to higher rates of overall
hypoglycaemia than IGlar, with no significant difference in rates of nocturnal hypoglycaemia.
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. regimen (basal-bolus), or by switching to a premixed
Introduction SO T
biphasic insulin; for example, biphasic insulin aspart or

As B-cell function progressively declines in people with Type insulin lispro mix [1].

2 diabetes [1], intensification of insulin therapy with prandial Basal-bolus insulin regimens offer mealtime and between-

insulin is often required to maintain glycaemic control and meal insulin coverage, but people may perceive these regimens

avoid the long-term consequences of uncontrolled hypergly-
caemia [2-4]. Currently intensification is achieved by adding
one or more prandial insulin injections to a basal insulin
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to be intrusive and burdensome [5,6]. Injections of premixed,
biphasic insulin regimens offer a less stringent alternative to
provide prandial coverage for multiple meals [1]; however,
these may be associated with an increased rate of overall [7]
and nocturnal hypoglycaemia [8] because interaction between
the soluble and protaminated components results in a
prolonged and uneven peak glucose-lowering effect compared
with rapid-acting insulins and a duration of action of <24 h
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What’s new?

o After 26 weeks, treatment with insulin degludec/insulin
aspart (IDegAsp) once daily effectively improved gly-
caemic control and was non-inferior to insulin glargine
(IGlar) once daily in terms of lowering HbA;. in
participants with Type 2 diabetes inadequately con-
trolled on basal insulin.

e Compared with IGlar, higher rates of overall hypogly-
caemia were observed with IDegAsp, primarily in
relation to the meal at which it was dosed (IDegAsp
was administered once daily at the same fixed meal
every day). The possibility of using IDegAsp once daily
offers flexibility in the injection and provides both
specific mealtime coverage and the benefits of full 24-h
basal coverage in a single injection.

[9]. Until recently, combining a long-acting basal insulin with
a distinct rapid-acting insulin in a single injection was not
feasible as the properties of the individual components are
adversely affected by co-formulation [10].

Insulin degludec/insulin aspart (IDegAsp) is a soluble
combination of an ultra-long-acting basal insulin degludec
(IDeg; 70%), and the rapid-acting insulin analogue, insulin
aspart (IAsp; 30%). The two components IDeg and IAsp
coexist separately in solution [11], allowing them to be co-
formulated within a single injection. Upon subcutaneous
injection, IDeg immediately forms stable multihexamers,
resulting in a soluble tissue depot from which IDeg
monomers slowly dissociate, while IAsp monomers are
rapidly released into the circulation [11]. Pharmacodynamic
studies have shown that the IDeg and IAsp components
remain distinct in IDegAsp and provide separate prandial
and basal glucose-lowering effects, with a peak action
attributable to [Asp and a flat, stable basal effect attributable
to IDeg, sustainable for >24 h [12]. The latter is in contrast
to existing premixed insulins, which contain a rapid-acting
insulin analogue with a protaminated analogue that has an
intermediate action profile [13,14]. A limitation of premixed
insulin and of fixed-dose combination products, therefore, is
the fixed ratio of prandial to basal insulin dose and that the
doses can be complex to titrate [1].

The clinical benefits of IDegAsp were demonstrated in a
phase III trial of people with Type 2 diabetes inadequately
controlled on pre- or self-mixed insulin [15]. Twice-daily
IDegAsp effectively improved HbA ;. and provided superior
fasting plasma glucose (FPG) control and significantly lower
rates of both overall confirmed and nocturnal confirmed
hypoglycaemia vs biphasic insulin aspart 30 [15]. Lower FPG
with IDegAsp twice daily vs biphasic insulin aspart 30 twice
daily was also reported in a pan-Asian trial of participants
with Type 2 diabetes inadequately controlled on basal, pre-
or self-mixed insulin + oral antidiabetic drugs (OADs) [16].

© 2016 The Authors.
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Although clinical trials have shown the potential clinical
benefits of IDegAsp twice daily vs premix insulins [15,16],
some people may prefer to use IDegAsp once daily as a
straightforward way to intensify treatment [12]. The present
trial investigated the efficacy and safety of IDegAsp once
daily vs insulin glargine (IGlar) once daily, in insulin-
experienced participants with Type 2 diabetes inadequately
controlled on basal insulin + OADs for > 3 months.

Trial population

Adults aged > 18 years with a confirmed diagnosis of Type 2
diabetes > 6 months before enrolment, HbA . 53-86 mmol/
mol (7.0-10.0%), BMI < 40 kg/m?, and previously treated
with a once-daily basal insulin regimen (detemir, glargine or
neutral protamine Hagedorn insulin) + metformin (+/— other
OADs) for at least 3 months before randomization were
included. Participants were excluded if they: were on diabetes
treatment regimens other than those specified above in the
3 months before the trial; had a total daily insulin dose of
> 1 Ul/kg; had cardiovascular disease diagnosed within
6 months of the trial (defined as stroke, decompensated heart
failure New York Heart Association class IIl or IV, myocardial
infarction, unstable angina pectoris or coronary arterial
bypass graft or angioplasty); had uncontrolled, severe hyper-
tension (systolic blood pressure > 180 mmHg and/or diastolic
blood pressure > 100 mmHg); or had impaired renal or
hepatic function. Participants who anticipated significant
lifestyle changes during the study (e.g. permanent night/
evening shift workers, highly variable eating habits) were
excluded.

Trial design and procedures

The trial was an international multicentre 26-week, random-
ized, open-label, parallel-group, treat-to-target trial (Clini-
calTrials.gov: NCT01045447; EudraCT: 2008-005767-34),
comparing the efficacy and safety of IDegAsp once daily with
IGlar once daily, both in combination with metformin + pi-
oglitazone + a dipeptidyl peptidase-4 inhibitor in participants
with Type 2 diabetes from Croatia, France, India, Poland,
South Africa, South Korea, Sweden, Turkey and the USA.

The trial was in accordance with the Declaration of
Helsinki and Good Clinical Practice guidelines and the
protocol was approved by the appropriate local institutional
review boards and ethics committees. All participants pro-
vided informed written consent.

Participants were randomized (1:1) to IDegAsp once daily
or IGlar once daily and stratified according to prior piogli-
tazone use (for equal group representation). Participants
continued with metformin + pioglitazone + dipeptidyl pep-
tidase-4 inhibitors; other OADs were discontinued at the
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start of the trial. IDegAsp was administered once daily with
the main evening meal or with the largest meal at a dosing
time as agreed by the participant and the investigator (at
treatment initiation) and the participants continued admin-
istering IDegAsp with the same meal throughout the trial.
IGlar was administered according to the approved labelling
(once-daily dosing at the same time of day).

Participants were switched on a 1:1 unit basis from their
current insulin to trial insulin, thus continuing with the same
total daily insulin dose they received before inclusion. Partic-
ipants’ insulin doses were titrated weekly to a pre-breakfast
plasma glucose target of 3.9-4.9 mmol/l (70-89 mg/dl),
based on mean pre-breakfast plasma glucose from the
preceding 3 days using a predefined titration algorithm
(Table S1).

Study endpoints

The primary efficacy endpoint was change from baseline in
HbA . (mmol/mol [%]) after 26 weeks. Secondary efficacy
endpoints included change from baseline in FPG, changes in
nine-point self-measured plasma glucose (SMPG) and the
overall prandial glucose increment (derived from the nine-
point SMPG profile as the difference between plasma glucose
levels pre- and post-meal). The proportion of participants
achieving HbA . < 53 mmol/mol (< 7.0%) at week 26 with/

Efficacy and safety of once daily IDegAsp vs IGlar in Type 2 diabetes e S. Kumar et al.

without confirmed hypoglycaemia during the last 12 weeks
of the trial was also calculated.

Safety assessments included number, type and severity of
adverse events (AEs), insulin dose, body weight, standard
laboratory tests and hypoglycaemic events. Confirmed hypo-
glycaemic episodes included either episodes confirmed by
plasma glucose level < 3.1 mmol/l (< 55.9 mg/dl) or severe
episodes requiring assistance from another person to treat (as
defined by the American Diabetes Association guidelines)
with no plasma glucose level confirmation needed. Hypogly-
caemia was classified as ‘nocturnal’ if the time of onset was
at 00.01-5.59 h (inclusive).

Statistical analysis

The primary objective of the study was to confirm non-
inferiority of IDegAsp once daily vs IGlar once daily as
assessed by the change from baseline to week 26 in HbA,,
using a prespecified non-inferiority limit of 0.4% for the
between-treatment difference. The primary endpoint was
analysed using ANOvA, with treatment, antidiabetic therapy at
screening, sex and region as fixed factors, and age and
baseline HbA . as covariates. Change from baseline in FPG,
body weight, nine-point SMPG and prandial glucose incre-
ment were analysed using an ANOVA similar to that used for
the primary endpoint. The responder analysis [proportion of

Screened (N =717)

A4

y

Screening failures (n = 252)

Randomized (n = 465)

A 4 A 4
IDegAsp IGlar
once daily once daily
(n=232)* (n=233)

v
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drawn (n = 28)

Ineffective therapy (n = 3)
Non-compliance (n = 6)
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Non-compliance (n = 3)
Withdrawal criteria (n = 10)

Other (n = 13)
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v

Completed at
26 weeks (n = 196)

Completed at
26 weeks (n = 205)

FIGURE 1 Trial flow diagram. *Two participants randomized to insulin

degludec/insulin aspart (IDegAsp) were withdrawn from the trial before

receiving insulin treatment as they were screening failures for whom a randomization call was placed in error. Withdrawal criteria included
pregnancy, hypoglycaemia during the trial that was deemed a safety problem, major protocol deviations or initiation or significant change to
medication that could interfere with glucose metabolism. Other criteria included instances where participants donated blood or a lack of efficacy of

trial drug after 12 weeks. In total, 20 subjects were withdrawn because

they met one of the withdrawal criteria [[DegAsp 10 subjects and insulin

glargine (IGlar) 10 subjects]. Of these 20 subjects, 18 were withdrawn because of protocol deviations (IDegAsp, 7 = 9; IGlar, 7 = 9), one subject was

withdrawn because of the occurrence of hypoglycaemia (IDegAsp group)

and one was withdrawn as a result of the initiation of or significant change

in a systemic treatment that, in the investigator’s opinion, could have interfered with glucose metabolism (IGlar group.)
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participants with HbA;. < 53 mmol/mol (< 7.0%) with/
without hypoglycaemia] was conducted separately using a
logistic regression model with treatment, OAD therapy at
screening, sex and region as fixed factors, and age and
baseline HbA . as covariates.

The number of hypoglycaemic episodes was analysed using
a negative binomial regression model with a log-link function
and the logarithm of the time period in which a hypogly-
caemic episode occurred was considered treatment-emergent
as offset. Treatment, antidiabetic therapy at screening, sex
and region were included as fixed factors and age as
covariate. Incidence of treatment-emergent AEs and serious
AEs (SAEs) were summarized using descriptive statistics.

Participant characteristics

Of 717 participants screened, 465 were randomized to
IDegAsp once daily or IGlar once daily; 401 participants
completed the study (196 on IDegAsp, 205 on IGlar; Fig. 1).
At screening, of 267 subjects previously treated with IGlar,
143 subjects were randomized to the IGlar treatment group
(57.7%). Baseline characteristics including the level of
glycaemic control, duration of diabetes, BMI and previous
treatment regimen were generally similar between both
groups (Table 1).

Dose timing

At week 1, IDegAsp and IGlar were most commonly injected
with the main evening meal (60.2 and 43.3%, respectively)
with smaller proportions of participants injecting at lunchtime
(18.6 and 6.5%, respectively) and breakfast (11.5 and 14.3%,
respectively); for the remaining participants, the injection time
was with another meal or not known (9.7 and 35.9%,
respectively). A similar pattern of injection times was observed
at the end of the trial (week 26); the most common injection
time for participants on IDegAsp or IGlar was with the main
evening meal (65.0 and 39.4%, respectively) compared with
18.5 and 8.7%, respectively, at lunchtime, and 8.5 and 14.9%
at breakfast, respectively. For the remaining participants, the
injection time was with another meal or not known (8.0 and
37.0% for participants on IDegAsp and IGlar, respectively).

Glycaemic control

Similar mean HbA . reductions were observed in both groups
over the course of 26 weeks. The mean HbA . at the end of
the treatment period was 56 mmol/mol (7.3%) and 57 mmol/
mol (7.4%), for IDegAsp and IGlar, respectively, representing
mean HbA . changes from baseline of —13 mmol/mol in both
groups. The corresponding percentage change from baseline
was —1.00% and —0.97% for IGlar and IDegAsp, respec-
tively (Fig. 2a). The mean estimated treatment difference

© 2016 The Authors.
Diabetic Medicine published by John Wiley & Sons Ltd on behalf of Diabetes UK.

DIABETICMedicine

Characteristics of trial population exposed to treatment

IDegAsp IGlar once
once daily daily

Characteristic (n=230) (n=233)
Sex: men/women, % 58.7/41.3 54.5/45.5
Age, years 57.8 (9.5) 58.4 (10.1)
Weight, kg 84.7 (19.9)  83.9 (19.2)
BMI, kg/m* 30.1 (5.1) 30.1 (5.3)
Country of residence, 7 (%)

Croatia 11 (4.8) 11 (4.7)

France 11 (4.8) 10 (4.3)

India 61 (26.5) 47 (20.2)

Poland 21 (9.1) 11 (4.7)

South Africa 10 (4.3) 14 (6.0)

South Korea 19 (8.3) 23 (9.9)

Sweden 18 (7.8) 20 (8.6)

Turkey 17 (7.4) 16 (6.9)

USA 62 (27.0) 81 (34.8)
Duration of diabetes, years 11.6 (6.8) 11.4 (7.3)
HbA*, mmol/mol 67.2 68.3
HbA, % 8.3 (0.8) 8.4 (1.0)
FPG, mmol/l 8.0 (2.5)* 7.8 (2.8)
FPG*, mg/dl 144 (45) 140 (50)
Prestudy treatment regimen, 7 (%)

Basal insulin + metformin 94 (40.9) 96 (41.2)

Basal insulin + metformin + 109 (47.4) 108 (46.4)

other OADs’
Basal insulin + metformin + 27 (11.7) 29 (12.4)

pioglitazone

FPG, fasting plasma glucose; IDegAsp, insulin degludec/insulin
aspart; IGlar, insulin glargine; OAD, oral antidiabetic drug.
All data are means (sp), unless otherwise specified.
"Calculated, not measured.

140.2% of participants were on one OAD at screening; 45.1%
of participants used two OADs (biguanide was used by all these
participants and the second OAD was most commonly sulpho-
nylurea or glinide). Thiazolidinedione was used by ~12.1% of
participants overall. All OADs other than metformin, pioglita-
zone and dipeptidyl peptidase-4 inhibitors were discontinued at
the start of the trial period.

tn=228;tn = 231.

(ETD; IDegAsp once daily — IGlar once daily) after 26 weeks
was —0.03% (95% CI —0.20, 0.14; not significant) confirm-
ing that IDegAsp was non-inferior to IGlar, as the upper limit
of the CI was well below the predefined non-inferiority
boundary of 0.4%.

The proportions of participants achieving HbA;. < 53
mmol/mol (< 7.0%) were 40.0 and 36.5% for IDegAsp once
daily and IGlar once daily, respectively (odds ratio 1.18,
95% CI 0.78, 1.78; not significant). The proportion of
participants who achieved HbA ;. < 53 mmol/mol (< 7.0%)
without confirmed hypoglycaemia in the last 12 weeks of the
trial was 20.9% in the IDegAsp group and 23.5% in the
IGlar group, respectively (odds ratio 0.80, 95% CI 0.50,
1.30; not significant).

Levels of FPG decreased from 8.0 mmol/l (144.0 mg/dl) at
baseline to 6.3 mmol/l (113.4 mg/dl) with IDegAsp and from
7.8 mmol/l (140.4 mg/dl) to 6.0 mmol/l (108.0 mg/dl) with
IGlar [ETD 0.33 mmol/l; 95% CI —0.11, 0.77 (ETD 5.9 mg/
dl; 95% CI —2.0, 13.9; not significant)] at week 26 (Fig. 2b).
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FIGURE 2 (a) Mean HbA . over time for insulin degludec/insulin aspart (IDegAsp) once daily and insulin glargine (IGlar) once daily. (b) Mean
fasting plasma glucose (FPG) over time for insulin IDegAsp once daily and IGlar once daily. (c) Mean self-measured plasma glucose (SMPG) profile
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The mean nine-point SMPG profiles at baseline were
similar in the two groups and generally decreased during
treatment (Fig. 2¢). At week 26, mean SMPG measure-
ments after the main evening meal [mean ETD (IDegAsp
once daily — IGlar once daily) —1.21 mmol/l; 95% CI
~1.85, —0.57 (ETD 21.8 mg/dl; 95% CI —33.3, —10.3)]
and before bedtime (ETD (IDegAsp once daily — IGlar
once daily) —1.29 mmol/l; 95% CI —1.92, —0.66 (ETD
23.2 mg/dl; 95% CI —34.6, —11.9)] were significantly
lower with IDegAsp than with IGlar [P < 0.05 (Fig. 2¢)].
Similarly, at week 26, mean SMPG measurements before
breakfast were significantly lower [ETD (IDegAsp once
daily — IGlar once daily) 0.55 mmol/l; 95% CI 0.23, 0.88
(ETD 9.9 mg/dl; 95% CI 4.1, 15.9)] with IGlar than with
IDegAsp (P < 0.05).

After 26 weeks, the mean prandial glucose increments,
overall and at main evening meal, were significantly lower
with IDegAsp once daily than with IGlar once daily: ETD
(IDegAsp once daily — IGlar once daily) —0.65 mmol/l;
95% CI —1.00; —0.30 (ETD —11.7 mg/dl; 95% CI —18.0,
—5.4), and ETD (IDegAsp once daily — IGlar once daily)
—1.32 mmol/l; 95% CI —1.93, —0.72 (ETD —23.8 mg/dl;
95% CI —34.8, —13.0); P < 0.001, respectively. No statis-
tically significant differences were identified in the mean
prandial increments after breakfast and lunch.

Insulin dose

The mean total daily insulin dose was 60 U (0.69 U/kg) for
both groups at week 26.

Body weight

The estimated mean change in body weight from baseline
was similar in both groups. The weight gain was 1.74 kg
with IDegAsp vs 1.41 kg with IGlar [ETD (IDegAsp once
daily — IGlar once daily) 0.33 kg; 95% CI —0.17, 0.83; not
significant].

Hypoglycaemic events

Confirmed hypoglycaemia was reported in 52.6% (n = 121)
of participants on IDegAsp and 48.1% (n = 112) of partic-
ipants on IGlar. The rate of overall confirmed hypoglycaemia
was significantly higher for IDegAsp [estimated rate ratio
1.43, 95% CI 1.07, 1.92; P < 0.05 (Fig. 3a)]. Nocturnal
confirmed hypoglycaemia was reported in 19.1% (n = 44)
and 21.0% (n = 49) of participants on IDegAsp and IGlar,
respectively. Although fewer nocturnal hypoglycaemic events
were reported in the IDegAsp group, the difference was not
statistically significant [estimated rate ratio 0.80, 95% CI
0.49, 1.30; not significant (Fig. 3b)]. No participants on
IDegAsp reported severe hypoglycaemia. Three participants
(1.3%) on IGlar reported a total of four severe hypogly-
caemic episodes.

© 2016 The Authors.
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Hypoglycaemic episodes with IDegAsp were evenly spread
throughout the day, with a trend towards a higher rate in the
evening (20.00-24.00 h). In contrast, with IGlar the rate was
higher from late night to early morning (04.00-08.00 h).

Post-hoc analyses assessed the effect of switching partic-
ipants on a high total dose of basal insulin at baseline
(> 40 U) 1:1 to IDegAsp once daily. Scatter plots showed
that the total basal insulin dose at baseline was not
associated with an increased rate of hypoglycaemia during
the first 4 weeks after switching (Fig. S1).

Adverse events

The incidence of treatment-emergent AEs was similar for
both IDegAsp once daily (57.8%, n = 133) and IGlar once
daily (62.7%, n = 146); most AEs were mild to moderate.
The most commonly reported AEs in both groups were
nasopharyngitis, upper respiratory tract infection, headache,
diarrhoea and peripheral oedema. One participant was
withdrawn from the trial before completing 12 weeks of
treatment because of an AE (haemorrhage). This participant
had been randomized to the IGlar treatment arm and
received treatment for 3.7 weeks. SAEs were reported in
4.3% (n = 10) of participants on IDegAsp and 3.4% (n = 8)
of participants on IGlar. No deaths occurred during the trial.
One SAE (hypoglycaemia; IGlar) was considered possibly
related to the investigational product by the investigator. The
participant recovered from this event.

The present comparative treat-to-target trial in participants
with Type 2 diabetes confirmed that IDegAsp once daily is
non-inferior to IGlar once daily in the reduction of HbA.
from baseline, as would be expected in a treat-to-target trial.
Both treatments were well tolerated. There was no statisti-
cally significant difference in nocturnal hypoglycaemia
between treatment groups, although there were fewer noc-
turnal hypoglycaemic events with IDegAsp, possibly as a
result of the flat and stable action of the basal component of
IDegAsp. IDegAsp once daily was associated with higher
rates of overall confirmed hypoglycaemia compared with
IGlar once daily, which may be related to the difference in
timing of the hypoglycaemic events. With IDegAsp once
daily, hypoglycaemic events were evenly distributed through-
out the day, with a trend towards a higher rate in the evening
(20.00-24.00 h) when the majority of subjects receiving
IDegAsp were dosed alongside their main evening meal (65%
of subjects). In contrast, with IGlar once daily the rate was
higher from late night to early morning (04.00-08.00 h).
This higher rate may be explained by the pharmacodynamic
variability of IGlar vs that of the basal component of
IDegAsp; in particular, within-subject variability must be
considered, which has been reported to be higher with IGlar
and increases substantially 8 h post-dosing [17].
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FIGURE 3 (a) Confirmed hypoglycaemia over 26 weeks for insulin degludec/insulin aspart (IDegAsp) once daily and insulin glargine (IGlar) once
daily). (b) Nocturnal confirmed hypoglycaemia over 26 weeks for IDegAsp once daily and IGlar once daily. ERR, estimated rate ratio.

These differences in timing suggest that the higher rate of
overall hypoglycaemic events seen with IDegAsp could be
attributed to the increased daytime effects of the bolus
component, rather than the basal component, while the
lower rate of overall hypoglycaemic events observed with
IGlar could be attributed to its basal component.

While the addition of prandial insulin may lead to an
increase in daytime hypoglycaemia, the trial design and
conduct of this study may have contributed to the relatively
high rate of overall confirmed hypoglycaemia that was
observed with IDegAsp. The protocol specified that IDegAsp
was to be administered with the main evening meal (or
largest meal of the day), with participants required to
continue administering IDegAsp at the same meal through-
out the trial; however, the timing of the largest meal of the
day may vary over time, and hence, for some participants, on
some days the dose of prandial insulin injected as part of
IDegAsp could have triggered postprandial hypoglycaemia.
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The trial protocol may also account for the higher proportion
of patients administering IGlar at an ‘other’ or ‘unknown’
meal, as participants in the IGlar group were advised to
administer insulin according to approved label instructions,
which may vary day to day based on subject lifestyle and
preference.

Furthermore, as the participants were instructed to titrate
their insulin dose according to their mean pre-breakfast
glucose level, the increase in dose of IDegAsp once daily to
achieve the pre-breakfast target also inadvertently increased
the dose of the prandial insulin (IAsp) component in
IDegAsp, which, in turn, may have contributed to higher
rates of hypoglycaemia, if the size and association with the
meal were not considered. These results highlight the
importance of adjusting prandial insulin doses with the
actual size of the meal consumed, whilst also considering
evening glucose values, which will also have an impact on the
decision to uptitrate the IDegAsp dose.

© 2016 The Authors.
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In a real-life setting participants are more likely to adjust
the injection time and/or dose to match day-to-day changes
in eating and/or activity than they are when following a
strictly defined study protocol, and as they become more
familiar with a combination of insulins. Hence, the difference
in overall hypoglycaemia between the two regimens may be
lower in the real-life setting.

In a separate phase III, 26-week, open-label, treat-to-target
trial of IDegAsp once daily in insulin-naive Japanese partic-
ipants, IDegAsp once daily dosed at the largest meal
provided superior glycaemic control, with significantly
greater HbA . reduction and similar improvements in FPG
as well similar rates of overall and nocturnal hypoglycaemia,
compared with IGlar [18]. It could be speculated that
Japanese eating patterns, in terms of meal size and timing,
are more consistent from day to day, contributing to
improved outcomes despite the inability to adjust injection
time to match changes in diet. These findings highlight the
importance of choosing and administering IDegAsp with the
appropriate meal of the day to address the needs for prandial
insulin coverage and to benefit from the characteristics of
IDeg as basal insulin.

The study design may have had a strong impact on the
results; specifically, on the rate of overall confirmed hypo-
glycaemia and nocturnal confirmed hypoglycaemia. The
study protocol mandated a specific dosing time for IDegAsp
administration and, as is the case with many clinical trials,
may not be entirely reflective of real-life practices of insulin
administration. As such, in real life, dosing times are likely to
change depending on the dietary and daily routines of
participants. As in any open-label trial, there may be a risk of
underlying reporting bias. Investigators are likely to be more
alert when treating subjects with a new insulin medical
entity, such as IDegAsp, and subjects may be more hesitant
towards a new treatment, for fear of hypoglycaemia or other
side effects associated with treatment.

In conclusion, the results of this treat-to-target trial in
insulin-experienced participants with advanced Type 2 dia-
betes showed that IDegAsp once daily effectively improves
glycaemic control and is non-inferior to IGlar once daily in
terms of reducing HbA,.. Flexibility in the injection time
together with changes in dose to match any significant day-
to-day changes in eating patterns should be considered when
using IDegAsp dosed once daily to minimize the risk of
postprandial hypoglycaemia.
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