European Journal of Endocrinology (2012) 167 287—294

ISSN 0804-4643

CLINICAL STUDY

Comparison of a soluble co-formulation of insulin
degludec/insulin aspart vs biphasic insulin aspart 30 in type 2
diabetes: a randomised trial

Leo Niskanen, Lawrence A Leiter', Edward Franek?, Jianping Weng>, Taner Damci*, Manuel Mufioz-Torres”,
Jean-Paul Donnet®, Lars Endahl’, Trine Vang Skjoth” and Allan Vaag®

Jyviskyli and Medical School, Central Hospital Central Finland, University of Eastern Finland, Kuopio, Finland, 'Li Ka Shing Knowledge Institute, Keenan
Research Centre, St Michael’s Hospital, University of Toronto, Toronto, Ontario, Canada, 2Polish Academy of Sciences, Central Clinical Hospital MSWiA
and Medical Research Center, Warsaw, Poland, >The Third Affiliated Hospital of SUN Yat-Sen University, Guangzhou, People’s Republic of China,

4Cerrahpasa Medical School, Istanbul University, Istanbul, Turkey, °University Hospital San Cecilio, Granada, Spain, °CHU-Guadeloupe, Pointe-d-Pitre,
Guadeloupe, “Novo Nordisk A/S, Soborg, Denmark and ®Department of Endocrinology, Rigshospitalet and Copenhagen University, Copenhagen, Denmark

(Correspondence should be addressed to L Niskanen who is now at Department of Medicine, D-tower, 9th floor, Central Hospital Central Finland, Jyvdiskyld,
Finland; Email: leo.niskanen@ksshp.fi)

Abstract

Objective: Insulin degludec/insulin aspart (IDegAsp) is a soluble co-formulation of insulin degludec
(70%) and insulin aspart (IAsp: 30%). Here, we compare the efficacy and safety of IDegAsp,
an alternative IDegAsp formulation (AF: containing 45% IAsp), and biphasic IAsp 30 (BIAsp 30).
Design: Sixteen-week, open-label, randomised, treat-to-target trial.

Methods: Insulin-naive subjects with type 2 diabetes (18—75 years) and a HbAlc of 7-11% were
randomised to twice-daily IDegAsp (n=61), AF (n=59) or BIAsp 30 (n=62), all in combination
with metformin. Insulin was administered pre-breakfast and dinner (main evening meal) and titrated
to pre-breakfast and pre-dinner plasma glucose (PG) targets of 4.0-6.0 mmol/I.

Results: Mean HbAlc after 16 weeks was comparable for IDegAsp, AF and BIAsp 30 (6.7, 6.6 and
6.7% respectively). With IDegAsp, 67% of subjects achieved HbAlc <7.0% without confirmed
hypoglycaemia in the last 4 weeks of treatment compared with 53% (AF) and 40% (BIAsp 30). Mean
fasting PG was significantly lower for IDegAsp vs BIAsp 30 (treatment difference (TD): —0.99 mmol/I
(95% confidence interval: —1.68; 0.29)) and AF vs BIAsp 30 (TD: —0.88 mmol/l (—1.58; —0.18)).
A significant, 58% lower rate of confirmed hypoglycaemia was found for IDegAsp vs BIAsp 30 (rate
ratio (RR): 0.42 (0.23; 0.75)); rates were similar for AF vs BIAsp 30 (RR: 0.92 (0.54; 1.57)). IDegAsp
and AF had numerically lower rates of nocturnal confirmed hypoglycaemia vs BIAsp 30 (RR: 0.33
(0.09; 1.14) and 0.66 (0.22; 1.93) respectively).

Conclusions: IDegAsp provided comparable overall glycaemic control to BIAsp 30 with a significantly

lower rate of hypoglycaemia.
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Introduction

As pancreatic B-cell function declines in people with type 2
diabetes, insulin treatment may be required, in com-
bination with oral anti-diabetic drugs (OADs), to achieve
recommended levels of glycaemic control (1). Insulin
treatment is commonly initiated as a once-daily injection
of a basal insulin analogue, or a once- or twice-daily
injection of a premixed (biphasic) insulin analogue
suspension (containing fixed proportions of a rapid-acting
soluble insulin analogue and an intermediate-acting,
insoluble, protamine-bound form) that provides both
basal and meal-related insulin. Given the substantial
contribution of postprandial hyperglycaemia to overall
glycaemia, initiating insulin therapy with a combination
of rapid- and long-acting insulin in one injection may,
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for patients where basal insulin alone is inadequate, be
a simpler and more convenient approach to achieving
and sustaining optimal glycaemic control compared with
basal-bolus therapy (2). In a recent study, ~20% of
insulin-naive patients needed to add prandial insulin
within 6 months of initiating basal insulin because of
unacceptable hyperglycaemia (3). Moreover, studies have
shown that greater and more sustainable reductions in
HbAlc can be obtained when insulin treatment is
commenced with a premixed rather than basal-only
insulin regimen — especially a twice-daily premixed insulin
regimen — although the price for the lower average
glycaemic level is commonly greater weight gain and higher
rates of hypoglycaemia (2, 3, 4, 5, 6, 7, 8, 9). In particular,
increased risk and fear of hypoglycaemia is a barrier to
the achievement of reduced HbA1c with insulin (10).
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Insulin degludec (IDeg) is an ultra-long-acting basal
insulin analogue that forms soluble multi-hexamers
upon s.c. injection (11), resulting in a prolonged, stable
and consistent glucose-lowering effect at steady state
(12, 13, 14). These attributes are thought to contribute
to the lower rates of hypoglycaemia, especially
nocturnal hypoglycaemia, observed for IDeg compared
with other basal insulin analogues (15, 16, 17). IDeg
can be co-formulated with the rapid-acting analogue
insulin aspart (IAsp) (18), resulting in the first soluble
combination (i.e. not requiring resuspension) of two
different insulin analogues (insulin degludec/insulin
aspart (IDegAsp): 70% v/v IDeg as basal insulin and
30% v/v IAsp as prandial insulin).

Here, we report the results of a clinical proof-
of-concept trial that compared the efficacy and safety
of IDegAsp with biphasic IAsp 30 (BIAsp 30: 30% v/v
soluble IAsp and 70% v/v protamine-crystallised IAsp),
both given twice daily in combination with metformin,
in insulin-naive subjects with type 2 diabetes inade-
quately controlled on OADs. To determine the optimal
ratio of IDeg to IAsp, an alternative formulation of
IDegAsp (AF) containing a higher percentage of IAsp
(45% v/v) was also investigated.

Materials and methods

Design overview

This was a phase 2, open-label, three-arm, parallel-
group, randomised, controlled, 16-week, treat-to-target
trial carried out according to the Declaration of Helsinki
(accessed at www.wma.net on 27 Aug 2008) and Good
Clinical Practice (accessed at www.ich.org on 27 Aug
2008) and approved by ethics committees and health
authorities according to local regulations. Informed
consent was obtained from participants before
enrolment.

Setting and participants

Twenty-seven sites in five European countries (Finland,
France, Germany, Poland and Spain) participated in
the trial. Adults with type 2 diabetes were enrolled
if they were 18-75 years of age, had an HbAlc of
7-11% and had a body mass index of 25-37 kg/m?.
Subjects had to be insulin-naive (no previous insulin
treatment or insulin treatment for <14 days in the
3 months prior to trial) and had to be treated with one
to two OADs in the 2 months before the trial at stable
maximum doses or at least half-maximum-allowed
doses. Subjects were excluded if they had been treated
with thiazolidinediones in the 3 months preceding
the trial (see Supplementary Tables 1 and 2, see section
on supplementary data given at the end of this article
for a list of inclusion and exclusion criteria).
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Randomisation and interventions

Before randomisation, eligible subjects discontinued
their pre-trial OAD treatment and underwent a
2-week forced metformin titration period (dose
increased up to 2000 mg/day: 1000 mg at breakfast
and evening meal) followed by a 1-week metformin
maintenance period. Subjects taking metformin at
enrolment could undergo a modified titration period
or advance directly to the metformin maintenance
period. Metformin could be decreased to a minimum of
1500 mg/day in the case of unacceptable hypoglycae-
mia or other adverse events. Subjects were eligible for
randomisation, provided the maximum daily metformin
dose (2000 mg) or maximum tolerated dose (1500 mg)
remained unchanged in the maintenance period
and the median pre-breakfast self-measured plasma
glucose (SMPG) value (measured on the 3 days before
randomisation) was > 7.5 mmol/I.

Randomisation was carried out using a telephone- or
web-based randomisation system. Eligible subjects were
stratified according to pre-trial OAD treatment (Table 1)
and randomly assigned (1:1:1) to twice-daily, s.c.
injections of either IDegAsp (70% v/v IDeg and 30%
v/v TAsp; Novo Nordisk A/S, Bagsveerd, Denmark;
100 U/ml), AF (55% v/v IDeg and 45% v/v IAsp;
Novo Nordisk A/S; 100 U/ml) or BIAsp 30 (NovoMix
30, Novo Nordisk A/S; 100 U/ml) for 16 weeks, all in
combination with metformin.

The insulin starting dose was 6 units (U) administered
in the abdomen before both breakfast and dinner (main
evening meal) using a 3 ml FlexPen device (Novo Nordisk
A/S). Patients were to adjust their breakfast and dinner
doses once a week throughout the trial (by clinic or
telephone contacts), aiming at a pre-breakfast and pre-
dinner PG level of 4.0—6.0 mmol/l (see Supplementary
Table 3, see section on supplementary data given at

Table 1 Characteristics of randomised population. Data are mean
(s.D.) unless otherwise indicated.

IDegAsp AF BlAsp 30
n? 61 59 62
Sex: male/female (%) 48/52 49/51 63/37
Race: W/B (n) 60/1 58/1 61/1
Age (years) 58.7 (8.5) 60.5 (8.9) 59.7 (8.0)
Weight (kg) 87.8 (16.3) 84.9 (14.3) 91.8 (13.5)
Height (m)
BMI (kg/m?) 31.5 (3.6) 30.8 (3.6) 31.9 (3.5)
Duration of diabetes 9.0 (6.1) 10.7 (6.4) 8.6 (6.3)
(years)
HbA1c (%) 8.5(1.2) 8.5 (0.9) 8.6 (1.0)
FPG (mmol/l) 11.4 (2.7) 11.8 (2.9) 11.7 (3.1)
Pre-study OAD
treatment (n (%))
Met and/or a-gluc 14 (23) 13 (22) 14 (23)
SU and/or a-gluc 2(3) 2 (3) 2(3)
Met and SU 45 (74) 45 (74) 46 (74)

W, white; B, black or African American; Met, metformin; SU, sulphonylurea;
a-gluc, a-glucosidase inhibitor.
@Full analysis set (all randomised subjects).
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the end of this article for titration algorithm). The
breakfast dose was adjusted on the basis of pre-dinner
SMPG values (lowest PG value from the preceding
3 days); the dinner dose was adjusted according to pre-
breakfast SMPG values (lowest PG value from the
preceding 3 days).

Outcomes

The primary end point was HbAlc (%) after 16 weeks
of treatment. Other pre-specified efficacy end points
included laboratory-measured fasting plasma glucose
(FPG), changes in insulin doses and nine-point SMPG
profiles. The proportion of subjects achieving HbAlc
<7.0 and <£6.5% at the end of the trial and the
proportion reaching these HbAlc targets without
confirmed hypoglycaemia (confirmed by a PG measure-
ment of <3.1 mmol/l or if classified as ‘severe’) in the
last 4 weeks of treatment (subjects treated for >8
weeks) were also determined.

Safety variables included hypoglycaemic episodes,
adverse events, body weight, vital signs, physical
examination, fundoscopic examination, electrocardio-
gram (ECG), standard biochemical and haematology
measures, and serum insulin antibodies (IDeg- and
IAsp-specific antibodies and antibodies cross-reacting
between IDeg and IAsp and between IDeg and human
insulin). Hypoglycaemia was classified as ‘severe’
(assistance from another person required) or
‘confirmed’ (if confirmed by a PG measurement of
< 3.1 mmol/l irrespective of symptoms or if classified
as ‘severe’). Hypoglycaemia was considered ‘nocturnal’
if the time of onset was between 2300 and 0559 h.

Laboratory analyses were performed by Quintiles
Central Laboratories (Edinburgh, Scotland). HbAlc
was assayed using a validated HPLC method certified
by the National Glycohemoglobin Standardization
Program. FPG was measured using the Gluco-quant
system (Roche). Insulin antibodies were analysed by
Celerion (Fehraltorf, Switzerland) using a subtraction
RIA method (19) validated by standard procedures (20).
Subjects used glucose meters (Abbott Diabetes Care,
Alameda, CA, USA) to determine SMPG and recorded
values in their diaries.

Statistical analysis

The statistical evaluation of HbAlc, FPG and hypo-
glycaemic episodes was based on all randomised
participants following the intention-to-treat principle.
Missing values for HbAlc and FPG were imputed using
last observation carried forward. Treatment differences
(TD) in HbAlc and FPG values after 16 weeks of
treatment were estimated by ANOVA, adjusted by
country, sex, age and baseline values. The rate of
hypoglycaemic episodes during the exposure to trial
insulin was estimated by a negative binomial regression
model in which the number of episodes per patient year
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of exposure (episodes/patient year) was adjusted by
country, sex, age and HbAlc at randomisation (21).
Statistical testing of differences between IDegAsp and
BIAsp 30 in the proportion of patients achieving end-
of-trial HbA1c levels of <7.0 and <6.5% was carried
out using Fisher’s exact test (post hoc analysis).

This proof-of-concept trial did not aim to test
superiority or non-inferiority of treatments. Instead,
the aim was to estimate a TD (in HbA1c) with sufficient
precision. A 95% confidence interval (CI) for the TD
with a total width of 0.8% (absolute) was considered
sufficient for this trial and could be obtained with
50 completed participants per group. Given the chosen
precision for HbAlc and an expected dropout of
15-20%, 59 participants were to be randomised to
each treatment group.

Values are presented as mean (s.n.) for descriptive
statistics, estimated TDs (95% CI) for inferential
statistics from the ANOVA and estimated rate ratios
(RR; 95% CI) from the negative binomial model.
Statistical analyses were performed using SAS Version
9.13 software (Cary, NC, USA) on a UNIX platform.

Results

A total of 246 people with type 2 diabetes were screened
for the trial, of whom 60 failed screening criteria and
four were run-in failures. The remaining 182 subjects
were randomly assigned to treatment following the
metformin run-in period (Fig. 1); one patient in the
IDegAsp group was excluded before receiving insulin
treatment due to a serious adverse event (respiratory
insufficiency). Baseline characteristics at randomisation
were comparable across treatment groups, with the
exception of a higher male-to-female ratio in the
BIAsp 30 group and a longer mean duration of diabetes

246 screened 60 not eligible
186 entered run-in 4 failed run-in
_182 randomised*

181 randomised and|
received treatment
IDegAsp (n=60)
6 withdrawn

0 adverse event
1 non-compliance* —|
0 ineffective therapy
2 other reasons 5 other reasons 3 other reasons

57 completed 54 completed 54 completed
16 weeks 16 weeks 16 weeks

Figure 1 Trial flow diagram. *One participant randomised to
IDegAsp was excluded from the trial before receiving insulin
treatment because of a serious adverse event (respiratory
insufficiency); Tfatal serious adverse event (cardiac failure);
*non-compliance with protocol-specified dosing of study drug.

BIAsp 30 (n=62)

AF (n=59)
5 withdrawn

0 adverse events
1 non-compliance? —
1 ineffective therapy|

5 withdrawn
1 adverse event"
1 non-compliance* —|
1 ineffective therapy|
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Figure 2 Mean HbA1c (A) and mean FPG (B) over time. Error bars
show s.E.m.

for the AF group (Table 1). A similar proportion
(8-12%) of subjects withdrew from each treatment
group during the trial (Fig. 1).

Glycaemic control

Mean HbAlc values decreased over the course of
the 16-week trial (Fig. 2A); mean reductions from
baseline were similar for all treatment groups (~1.8%
points), as were mean end-of-trial values (~6.7%;
Table 2). Estimated mean TDs were —0.02% points
(—0.27; 0.24) (IDegAsp — BIAsp 30), —0.10%
points (—0.35; 0.16) (AF — BIAsp 30) and —0.08%
points (—0.33; 0.17) (AF — IDegAsp).

For all treatments, similar proportions of patients
reached HbAlc targets of <7.0 and <6.5% by trial
end (Fig. 3A). However, compared with BIAsp 30,
a significantly higher proportion of subjects in the
IDegAsp group achieved an HbAlc target of <7.0%
in the absence of confirmed hypoglycaemia in the last
4 weeks of treatment (Fig. 3B).

Mean laboratory-measured FPG values decreased
during the trial, with the greatest reductions observed
for all groups in the first 8 weeks of
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treatment (Fig. 2B). After 16 weeks of treatment,
mean FPG values were significantly lower for IDegAsp
(6.4 mmol/l) and AF (6.5 mmol/l) compared with
BIAsp 30 (7.5 mmol/l) (Table 2); estimated mean TDs
were —0.99 mmol/l (—1.68; —0.29) (IDegAsp — BIAsp
30), —0.88 mmol/l (—1.58; —0.18) (AF — BIAsp 30)
and 0.11 mmol/l (—0.59; 0.81) (AF — IDegAsp).

All treatment groups had improvements from base-
line in mean nine-point SMPG profile (Supplementary
Figure 1, see section on supplementary data given at
the end of this article). After 16 weeks, mean PG
levels (based on nine-point SMPG measurements)
had decreased to a similar extent with BIAsp 30 (12.0
to 7.6 mmol/l), IDegAsp (11.8 to 7.6 mmol/l) and AF
(12.2 to 7.5 mmol/1).

Pre-breakfast and pre-dinner SMPG titration targets
of 4.0-6.0 mmol/l were reached in the last 4 weeks
of treatment (subjects exposed for at least 8 weeks) in
the absence of confirmed hypoglycaemia by 53, 33 and
18% of participants on IDegAsp, AF and BIAsp 30
respectively. Post-breakfast and post-dinner PG targets
(< 8.0 mmol/l) were reached in the last 4 weeks of
treatment (subjects exposed for at least 8 weeks) in the
absence of confirmed hypoglycaemia by 81, 64 and 43%
of IDegAsp-, AF- and BIAsp 30-treated subjects
respectively. The median time taken for subjects to
reach pre-breakfast and pre-dinner PG targets for the
first time was shorter for IDegAsp (8 weeks) and AF
(11 weeks) than BIAsp 30 (13 weeks).

Insulin and metformin dose

Mean daily insulin doses at initiation were comparable
across treatment arms (0.14-0.16 U/kg), with doses
increasing for all groups during the trial. At the end of
the trial, mean (s.n.) daily insulin doses were ~13%
lower for IDegAsp (0.57 (0.23) U/kg) compared with AF

Table 2 Observed mean changes from baseline HbA1c, FPG and
body weight. Data are observed as mean (s.p.) for all randomised
subjects (full analysis set).

Change from

n Baseline® Week 16° baseline

HbA1c (%)

IDegAsp 62 8.5(1.2) 6.7 (1.0) —1.8(1.1)°

AF 60 8.5 (0.9) 6.6 (0.6) —-1.9(1.1)°

BlAsp 30 61 8.6 (1.0) 6.7 (0.7) —1.8 (0.9)°
FPG (mmol/l)

IDegAsp 62 11.5 (2.6) 6.4 (2.2) —5.1(2.9)

AF 60 11.8 (2.9) 6.5 (1.9) —5.3(3.0)

BlAsp 30 61 11.7 (3.1) 7.5 (2.1) —4.3 (3.0)
Body

Weight (kg)

IDegAsp 62  87.5(16.3) 88.6(16.9) 1.1 (2.8)

AF 60  84.9 (14.3) 85.6(14.9) 0.7 (2.5)

BlAsp 30 61 91.8 (13.5) 93.2 (13.1) 1.4 (3.2)

#Values at randomisation.
PLast observation carried forward.
°% points.
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Figure 3 (A) Percentage of subjects achieving HbA1c targets of
<7.0 and <6.5% at the end of the trial. (B) Percentage of subjects
treated for at least 8 weeks achieving HbA1c targets of <7.0

and <6.5% at the end of the trial in the absence of confirmed
hypoglycaemia in the last 4 weeks of treatment. Without hypo = no
confirmed hypoglycaemia (PG <3.1 mmol/l) in the last 4 weeks
of treatment; *significant difference (IDegAsp vs BlAsp 30).

(0.65(0.31) U/kg) and BIAsp 30 (0.66 (0.30) U/kg). The
majority of subjects (99%) received 2000 mg metformin
throughout the randomised treatment period.

Body weight

Small and similar increases in mean body weight were
observed from baseline to week 16 for all treatment
groups (IDegAsp: 1.1 kg; AF: 0.7 kg; BIAsp 30: 1.4 kg;
Table 2).

Hypoglycaemic events

No severe hypoglycaemia was reported. Confirmed
hypoglycaemia (PG < 3.1 mmol/l) was reported for
36, 56 and 60% of subjects in the [DegAsp, AF and
BIAsp 30 groups respectively (Supplementary Table 4,
see section on supplementary data given at the end of
this article). IDegAsp was associated with a 58% lower
rate of overall confirmed hypoglycaemia than BIAsp 30
(2.9 vs 7.3 episodes/patient year; RR IDegAsp/BIAsp
30: 0.42 (0.23; 0.75)); rates were similar for AF vs
BIAsp 30 (7.3 vs 6.8 episodes/patient year; RR
AF/BIAsp 30: 0.92 (0.54; 1.57)). Numerically lower
rates of nocturnal confirmed hypoglycaemia were
observed for IDegAsp compared with BIAsp 30 (0.4 vs
1.1 episodes/patient year; RR: 0.33 (0.09; 1.14)) and
for AF compared with BIAsp 30 (0.8 vs 1.1 episodes/
patient year; 0.66 (0.22; 1.93)). Figure 4A shows the
cumulative number of confirmed hypoglycaemic epi-
sodes during the course of the trial. For all treatment
groups, the majority of hypoglycaemic events occurred
between 0800 and 1200 h and between 2000 and
2400 h (Fig. 4B).

Adverse events and other safety measures

The incidence of adverse events was similar across
treatment arms: 45, 54 and 55% of participants in the
IDegAsp, AF and BIAsp 30 groups, respectively,
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reported at least one adverse event, of which the
majority (>99%) were mild or moderate in severity.
Two serious adverse events were reported, both for
BIAsp 30 (two subjects; two events: fatal cardiac failure,
mild transient ischaemic attack), and neither was
considered by the investigator to be related to the trial
product. Adverse events judged to have possible or
probable relation to insulin were reported for three
subjects in the IDegAsp group (hunger, increased
appetite, headache and acquired lipodystrophy), two

A

——— BlAsp 30
—— IDegAsp 7

Mean number of
episodes per subject

Weeks since randomisation

0.3 -
——— BIlAsp 30 /

—— |DegAsp ’

o
N
1

Mean number of
episodes per subject
o

o
o
L

0 4 8 12 16

C

o BlAsp 30 g
v AF

® |[DegAsp

0 4 8 12 16 20 24
Time of day (h)

Figure 4 Cumulative number of confirmed hypoglycaemic
episodes (A), cumulative number of confirmed nocturnal hypogly-
caemic episodes (B) and scatter plot of the time of occurrence of
confirmed hypoglycaemic episodes (C).
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subjects in the AF group (hunger, increased appetite
and headache) and one subject in the BIAsp 30 group
(peripheral oedema).

Overall, levels of TAsp- and IDeg-specific antibodies
remained low (median of <0.7% bound/total (B/T)) or
undetectable during the trial for all treatment groups.
Levels of antibodies cross-reacting between IDeg and
IAsp (and IDeg and human insulin) remained low
throughout the trial in the IDegAsp and AF groups
(median of <0.1% B/T). For the BIAsp 30 group, levels
of cross-reacting antibodies increased from baseline to
the end of the trial, both for antibodies cross-reacting
between IDeg and IAsp (to a median of 7.0% B/T at the
end of the trial) and between IDeg and human insulin
(to a median of 6.8% B/T at the end of the trial). No
clinically relevant differences were observed between
treatments in physical examination findings, vital signs,
standard laboratory analyses (haematology and bio-
chemistry), fundoscopic examination or ECG.

Discussion

This clinical proof-of-concept, treat-to-target trial
investigated the efficacy and safety of insulin initiation
with twice-daily administration of IDegAsp, the first
soluble combination of distinct rapid-acting and basal
insulin analogues, as add-on therapy to metformin in
patients with type 2 diabetes inadequately controlled
with OAD therapy. IDegAsp was compared with BIAsp
30, a widely used premixed insulin analogue suspension
that is often used in a twice-daily treatment regimen
when commencing insulin therapy.

Both IDegAsp and BIAsp 30 achieved clinically
meaningful improvements in HbAlc of ~1.8% points
after 16 weeks of treatment. The magnitude of the
HbA1lc reduction was in line with other studies with
twice-daily BIAsp 30 in insulin-naive type 2 patients
(22, 23, 24). In general, IDegAsp and BIAsp 30 had
similar safety profiles; no clinically relevant differences
were found with respect to standard safety assessments,
and there were no apparent group-specific patterns or
clustering of adverse events. Notably, IDegAsp was
associated with a significant, 58% lower rate of
confirmed hypoglycaemia than BIAsp 30, which was
reflected in a substantially higher proportion of subjects
reaching HbAlc targets (<7.0 and <6.5%) in the
absence of hypoglycaemia in the last 4 weeks of
treatment. The reduction in absolute numbers of
confirmed hypoglycaemic events (PG < 3.1 mmol/l)
amounts to a difference of approximately three
hypoglycaemic events per patient per year between
groups (i.e. on average, patients treated with IDegAsp
will experience three less hypoglycaemic episodes per
year compared with those on BIAsp 30). We believe that
such a reduction will be considered beneficial by both
the patient and healthcare professional. By contrast, the
AF of IDegAsp (AF: containing a higher percentage
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(45%) of IAsp) had an approximately twofold higher
rate of confirmed hypoglycaemia compared with
IDegAsp, and consequently, fewer subjects achieved
HbA1c targets without hypoglycaemia. The higher rate
of hypoglycaemia associated with AF indicated that the
percentage (amount) of rapid-acting IAsp in this
formulation exceeded typical mealtime requirements;
in view of these findings and the lack of any clinical
advantage over IDegAsp, clinical development of AF has
been discontinued.

IDegAsp produced a significantly greater reduction in
FPG than BIAsp 30, which was not achieved at the
expense of a higher rate of nocturnal hypoglycaemia.
Indeed, IDegAsp was associated with a numerically
67% lower rate of nocturnal confirmed hypoglycaemia
compared with BIAsp 30. The lower frequency and
shorter period of hypoglycaemia with IDegAsp after the
evening injection — relatively few hypoglycaemic
episodes were reported for IDegAsp between midnight
and 0400 h compared with BIAsp 30 — suggest that
hypoglycaemia occurring with IDegAsp is primarily
driven by the IAsp component of this co-formulation.

As would be expected from the treat-to-target trial
design, similar improvements in HbA1lc were observed
with IDegAsp and BIAsp 30: at the end of the trial,
HbAlc had decreased to a mean of 6.7% in both
treatment groups, although it was noteworthy that
comparable glycaemic control was achieved with
~13% lower doses of IDegAsp. In a similar-sized
exploratory trial of the same length and patient
population, once-daily IDegAsp provided comparable
overall glycaemic control (mean HbAlc) to once-daily
insulin glargine, with the additional benefit of greater
post-dinner glucose control in the IDegAsp group (25).
In line with the current study, similar glycaemic control
was achieved with lower doses of IDegAsp compared
with the comparator. However, as in both the studies
IDegAsp was titrated using the same algorithm as the
comparator, this finding has no clinical implications in
these studies. The significance, if any, of this in clinical
practice remains to be established.

It is possible that a more ambitious titration
algorithm may have led to greater improvements in
HbA1c with IDegAsp (the open-label design of the trial
may have influenced how aggressively insulin was dose-
titrated by the subject or clinician), although it is likely
that larger, longer-term trials will be necessary to show
any differences between treatments. It should be noted,
however, that there is an on going discussion of the
benefits vs risks of reducing HbA1lc beyond the levels
achieved in this study (10, 26).

In summary, despite the limitations of this proof-
of-concept study (small sample size, short treatment
duration and open-label design), IDegAsp was shown to
be a promising new treatment option for initiating
insulin therapy in subjects with type 2 diabetes
inadequately controlled with OADs. Twice-daily
IDegAsp (in combination with metformin) was safe
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and well tolerated and provided overall glycaemic
control similar to BIAsp 30 at a significantly lower
rate of confirmed hypoglycaemia.

Supplementary data

This is linked to the online version of the paper at http://dx.doi.org/10.
1530/EJE-12-0293.
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