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abstract

Keywords:

Aim: To evaluate the safety and effectiveness of biphasic insulin aspart 30 (BIAsp 30) in

Biphasic insulin aspart

ASEAN type 2 diabetes (T2D) patients switched from biphasic human insulin (BHI) in the non-

Biphasic human insulin

interventional 24-week A1 chieve study.

ASEAN

Methods: Indonesian, Malaysian, Filipino and Singaporean patients switched from BHI to

Type 2 diabetes

BIAsp 30 at their physicians’ discretion were included. The incidence of serious adverse drug
reactions (SADRs), including major hypoglycaemia was the primary endpoint. Changes in
hypoglycaemia, glycated haemoglobin A1c (HbA1c ), fasting plasma glucose (FPG), postprandial
plasma glucose (PPPG), lipids, body weight and systolic blood pressure were also evaluated.
Quality of life (QoL) was measured using the EQ-5D questionnaire.
Results: For the 465 patients included (mean±SD age: 56±10.3 years, diabetes duration:
9.7±7.1 years, baseline HbA1c : 9.4±1.8%), the mean pre-study BHI dose was 0.62±0.28 IU/kg and
63.4% were dosing BHI twice daily (bid). The mean baseline BIAsp 30 dose was 0.65±0.27 U/kg,
titrated up to 0.71±0.28 U/kg over 24 weeks, and most patients continued bid dosing. No
SADRs or major hypoglycaemic episodes were reported. The proportion of patients reporting
overall hypoglycaemia decreased signiﬁcantly from 10.8% at baseline to 3.4% at Week 24
(p < 0.0001). Signiﬁcant improvements in glycaemic control were noted (HbA1c : −1.4±1.7%, FPG:
−56.7±72.5 mg/dL, post-breakfast PPPG: −84.8±82.8 mg/dL, p < 0.001). Mean QoL improved by
+6.6±14.6 points (p < 0.001).
Conclusion: BIAsp 30 was well-tolerated and signiﬁcantly increased glycaemic control in this
ASEAN subgroup poorly controlled on BHI.
© 2013 Elsevier Ireland Ltd. All rights reserved.

1. Introduction
The ASEAN countries, including Indonesia, Malaysia, Philippines and Singapore, have seen an alarming rise in

the incidence of type 2 diabetes (T2D) over the recent
decades [1]. The current prevalence of diabetes is 5.1%
in Indonesia, 12.1% in Malaysia, 9.7% in Philippines and
12.45% in Singapore as estimated by the International
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Diabetes Federation. Moreover, Indonesia, Malaysia and
Philippines are ranked among the top ten countries by
number of diabetes cases in the Western Paciﬁc region.
The escalation in the disease burden is directly linked to
decreased physical activity, urbanization, dietary transition
and increased obesity [2].
With the progressive deterioration of beta-cell function
over time, regular testing of blood glucose levels, timely
dose titration and appropriate intensiﬁcation of therapies
are essential to maintain near-normal glycaemia in T2D [3].
In the absence of such precautionary measures, T2D
patients are at higher risk of developing long-term vascular
complications [4]. However, intensiﬁcation is often delayed
in routine clinical practice due to fears of hypoglycaemia and
weight gain that may result from high insulin doses [5].
Premixed insulins or biphasic insulins were developed
to provide suitable pre-meal and post-meal insulin levels
through a combination of fast- and intermediate-acting
insulins [6]. However, biphasic human insulin (BHI) is
associated with a slow onset of action that necessitates
timing injections 30 minutes prior to meals, which may be
difﬁcult for patients with varying schedules. In addition, BHI
does not adequately control postprandial glucose excursions
and patients are at greater risk of hypoglycaemia in case of
a delay in the meal timing [7].
Biphasic insulin aspart 30 (BIAsp 30) is a modern premixed
analogue that has been found to reach higher serum levels
with a shorter time to attain maximum concentration
compared to BHI [8]. These enhanced pharmacokinetic
properties of BIAsp 30 allow better postprandial glucose
(PPPG) control with this formulation compared to BHI.
Due to its rapid-acting aspart component, BIAsp 30 can
also be injected closer to mealtimes compared to BHI [9].
Transferring patients on BHI therapy to BIAsp 30 is known
to be associated with improved PPPG control and decreased
nocturnal hypoglycaemia [6].
In a sub-analysis of the international, non-interventional
A1 chieve study [10], the clinical safety and effectiveness of
switching from BHI to BIAsp 30 in patients with T2D was
examined [11]. We investigated the safety and effectiveness
of BIAsp 30 in T2D patients from Indonesia, Malaysia,
Philippines and Singapore, previously treated with BHI. This
subgroup analysis also aimed to obtain a perspective on the
current standards of T2D care in local outpatient settings in
the ASEAN region.

2. Materials and Methods
2.1. Study design
A1 chieve was an open-label, multinational, 24-week, noninterventional study that evaluated the clinical safety and
effectiveness of BIAsp 30 (NovoMix® 30, Novo Nordisk A/S,
Denmark), insulin detemir (Levemir® , Novo Nordisk A/S,
Denmark) and insulin aspart (NovoRapid® , Novo Nordisk A/S,
Denmark), in T2D patients in routine clinical practice [10].
Overall study results are available under www.A1chieve.com.
Here, we evaluated the clinical safety and effectiveness of
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BIAsp 30 in patients from Indonesia, Malaysia, Philippines
and Singapore, previously treated with BHI.
All decisions related to the dose and administration
frequency of BIAsp 30 and concomitant oral glucoselowering drugs (OGLDs) were left to the attending physicians.
Data were collected at each visit from the physicians’ notes
and the patients’ recall and self-monitoring diaries and
blood glucose meters. The physicians performed all study
assessments.
2.2. Study patients
This ASEAN subgroup consisted of T2D patients enrolled
between October 2009 and December 2010 at 359 centers
across Indonesia, Malaysia, Philippines and Singapore who
were switched from BHI to BIAsp 30 therapy by their
physicians. Patients who had received treatment with any
of the study insulin analogues (alone or in combination)
for over 4 weeks prior to baseline were not eligible for
study participation. Women who were pregnant, breastfeeding or intended to become pregnant were also excluded.
All patients provided signed informed consent. Ethics
committee approval was obtained for the countries involved
(Indonesia, Malaysia, Philippines and Singapore).
The investigators were trained in the study protocol,
CRF completion, informed consent and safety reporting
procedures.
2.3. Assessments and outcome measures
The primary objective was to evaluate the clinical safety
of BIAsp 30 based on the number of serious adverse
drug reactions (SADRs), including major hypoglycaemic
events, recorded from baseline to Week 24. The secondary
safety assessments comprised changes in the number of
hypoglycaemic events (overall, major, minor and nocturnal),
and serious adverse events (SAEs). The effectiveness
assessments comprised change from baseline to Week 24
in HbA1c , FPG, PPPG, body weight, blood lipids and systolic
blood pressure (SBP). Quality of life (QoL) at baseline and
Week 24 was assessed using the EQ-5D questionnaire.
Local laboratories performed the laboratory measurements
according to local standardization and quality control
procedures.
2.4. Statistical methods
Statistical analyses were performed for the ASEAN subgroup
of patients switching from BHI to BIAsp 30. Discrete and
continuous variables were summarised using frequency
tables (n, %) and descriptive statistics, respectively.
Paired t-tests were used to analyze the change from
baseline to Week 24 in HbA1c , FPG, PPPG, body weight, blood
lipids, SBP and QoL, while McNemar’s paired test was used
to analyze the change in the proportion of patients reporting
at least one hypoglycaemic event from baseline to Week 24.
P-values are not presented when the number of patients
analysed was less than 100.
Novo Nordisk performed all data analyses using SAS
(Version 9.1.3).

S26

diabetes research and clinical practice 100S1 (2013) S24−S29

Table 2 – Baseline and 24-week data for hypoglycaemia

3. Results

Hypoglycaemia

3.1. General characteristics
A total of 465 patients recruited from the ASEAN region
switched treatment from BHI to BIAsp 30. The demographic
and baseline characteristics of this subgroup are reported in
Table 1.
Table 1 – Demographic and baseline characteristics
of patients switching from BHI to BIAsp 30
Characteristic

All patients (N = 465)

Gender (male/female), %

50.5/49.5

Age, years

56.0 (10.3)

Body weight, kg

66.6 (13.6)

Body mass index, kg/m2

25.6 (4.8)

Duration of diabetes, years

9.7 (7.1)

Time to insulin initiation, years

7.2 (6.1)

Duration on OGLDs, years

8.1 (6.6)

Duration on insulin, years

2.5 (2.7)

HbA1c , %

9.4 (1.8)

HbA1c , mmol/mol

79 (20)

OGLDs at baseline, n (%)
Metformin

243 (86.8)

Sulfonylureas

45 (16.1)

Alpha-glucosidase inhibitors

29 (10.4)

1 OGLD

216 (77.1)

2 OGLDs

54 (19.3)

>2 OGLDs

10 (3.6)

BHI, biphasic human insulin; BIAsp 30, biphasic insulin aspart 30;
OGLD(s), oral glucose-lowering drug(s).
Data are mean (SD) unless speciﬁed otherwise.

At baseline, the mean (±SD) age was 56.0±10.3 years
and the mean body mass index (BMI) was 25.6±4.8 kg/m2 .
The mean diabetes duration was 9.7±7.1 years and the
mean HbA1c level was 9.4±1.8% (79±20 mmol/mol). The most
common physicians’ reasons for switching from BHI to
BIAsp 30 were to improve glycaemic control (92.7%), try
new insulin (52.5%) and reduce plasma glucose variability
(42.2%).
Pre-study, the majority of patients (72.3%) used 1 OGLD
and the most common OGLD used was metformin (85.3%).
At baseline, the majority of patients (77.1%) continued using
1 OGLD with metformin use (86.8%) predominating.
3.2. SADRs and SAEs
No SADRs were reported during the study. A total of 2 serious
adverse events (SAEs) were reported in 1 patient. Both SAEs
were considered unlikely to be related to BIAsp 30.
3.3. Hypoglycaemia
After 24 weeks of BIAsp 30 therapy, the event rate of
overall hypoglycaemia appeared to decrease from 3.33 to

Events per patient-year /
percent with at least one event
Baseline

Week 24

p-value

3.33 / 10.8

0.72 / 3.4

<0.0001

Nocturnal

1.29 / 5.4

0.19 / 1.0

Major

0.39 / 1.5

0.0 / 0.0

Minor

2.94 / 10.3

0.72 / 3.4

Overall

<0.0001
0.0143
<0.0001

p-values are from McNemar’s test on paired proportions of
patients experiencing hypoglycaemia.

0.72 events/patient-year (Table 2). Correspondingly, the
proportion of patients reporting overall hypoglycaemia
decreased from 10.8% at baseline to 3.4% at Week 24
(p < 0.0001, Table 2). No major hypoglycaemic events were
reported during the study.
The event rates for nocturnal and minor hypoglycaemia
also appeared to reduce with a statistically signiﬁcant
decrease in the proportion of patients reporting these events
at Week 24 compared to baseline (p < 0.0001, Table 2).
3.4. Insulin dose and blood glucose lowering
Pre-study, the mean BHI dose was 0.62±0.28 IU/kg (Table 3).
The mean BIAsp 30 dose was 0.65±0.27 U/kg at baseline,
Table 3 – Insulin dose and dosing frequency pre-study,
at baseline and at Week 24
All patients
Insulin dose, U/day

Insulin dose, U/kg

Dose frequency, n (%)

n

465

Pre-study a

41.3 (19.9)

Baseline

43.2 (19.1)

Week 24

47.3 (20.3)

n

453

Pre-study b

0.62 (0.28)

Baseline

0.65 (0.27)

Week 24

0.71 (0.28)

Pre-study (n)

462

Once daily

157 (34.0)

Twice daily

293 (63.4)

Thrice daily

12 (2.6)

>Thrice daily
Baseline (n)

−
465

Once daily

7 (1.5)

Twice daily

290 (62.4)

Thrice daily

156 (33.5)

>Thrice daily
Week 24, n

12 (2.6)
414

Once daily

12 (2.9)

Twice daily

361 (87.2)

Thrice daily

37 (8.9)

>Thrice daily

4 (1.0)

Pre-study, baseline and Week 24 values are presented as mean
(SD) unless speciﬁed otherwise.
a IU/day pre-study.
b IU/kg pre-study.
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Table 4 – Baseline and 24-week data for glucose control parameters
HbA1c , %

n

Baseline

Week 24

Change

p-value

182

9.4 (1.8)

8.0 (1.6)

−1.4 (1.7)

<0.001

HbA1c , mmol/mol

182

79 (20)

64 (17)

−15 (19)

NA

FPG, mg/dL

328

190.9 (70.4)

134.1 (42.6)

−56.7 (72.5)

<0.001

PPPG, mg/dL

202

264.5 (84.2)

179.7 (49.5)

−84.8 (82.8)

<0.001

FPG, fasting plasma glucose; HbA1c glycated haemoglobin A1c ; PPPG, postprandial
plasma glucose.
Baseline, Week-24 and change values are mean (SD).

Table 5 – Baseline and 24-week data for blood lipids, body weight and SBP
n

Baseline

Week 24

Change

p-value

Total cholesterol, mmol/L

121

5.2 (1.5)

4.9 (1.1)

−0.3 (1.5)

0.074

Triglycerides, mmol/L

111

1.8 (0.9)

1.7 (0.9)

−0.1 (0.9)

0.158

HDL cholesterol, mmol/L

99

1.2 (0.4)

1.3 (0.3)

0.1 (0.4)

−a

LDL cholesterol, mmol/L

98

3.1 (1.2)

2.9 (0.9)

−0.1 (1.1)

−a

Body weight, kg

384

65.8 (12.7)

66.5 (12.4)

0.7 (4.2)

0.002

SBP, mmHg

374

131.3 (16.6)

128.8 (15.4)

−2.6 (16.7)

0.003

HDL, high-density lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood pressure.
Baseline, Week-24 and change values are mean (SD).
a p-value not reported since n < 100.

titrated up to 0.71±0.28 U/kg at Week 24. In total, 63.4% of
patients injected BHI twice daily (bid) pre-study, while 62.4%
and 87.2% injected BIAsp 30 bid at baseline and Week 24,
respectively (Table 3).
Statistically signiﬁcant reductions were noted in the mean
HbA1c (−1.4±1.7%/−15±19 mmol/mol), FPG (−56.7±72.5 mg/dL)
and post-breakfast PPPG (−84.8±82.8 mg/dL) levels following
the therapy switch from BHI to BIAsp 30 (p < 0.001, Table 4).
The number of patients achieving the HbA1c target of <7.0%
(<53 mmol/mol) was 78 (32.6%) at Week 24 compared to 12
(4.6%) at baseline.
3.5. Body weight, lipids and blood pressure control
The mean body weight increased by 0.7±4.2 kg from baseline
to Week 24 (p = 0.002, Table 5) after switching from BHI to
BIAsp 30.
There were no statistically signiﬁcant changes in the
mean total cholesterol and triglyceride levels at the end
of the study (Table 5). The mean change from baseline to
Week 24 in LDL cholesterol levels was −0.1±1.1 mmol/L, while
the mean HDL cholesterol levels appeared to increase by
0.1±0.4 mmol/L.
The mean SBP decreased by −2.6±16.7 mmHg from
131.3±16.6 mmHg at baseline to 128.8±15.4 at the end of the
study (p = 0.003, Table 5).
3.6. Quality of life
Health-related QoL improved from 73.4±16.1 at baseline
to 80.0±11.2 at Week 24 (mean change: +6.6±14.6 points,
p < 0.001) on the visual analogue scale of the EQ-5D
questionnaire.

4. Discussion
This analysis demonstrated the safety and effectiveness of
BIAsp 30 therapy in a subgroup of ASEAN patients previously
treated with BHI. No SADRs or major hypoglycaemic
episodes were reported in this subgroup during the study.
Signiﬁcantly fewer patients reported overall, nocturnal and
minor hypoglycaemia at Week 24 compared to baseline
showing that the therapy change was well-tolerated and
concurring with the results from other non-interventional
studies investigating the effects of switching from BHI to
BIAsp 30 [11,12].
Poor metabolic and glycaemic control has been observed
in the majority of the T2D patients in local clinical practice
in the ASEAN region signaling a failure in translating
treatment guidelines into real-life practice [1,13–15]. In the
DiabCare Asia study conducted in 1998 and 2008, the
mean glycated haemoglobin A1c (HbA1c ) levels were 8.0%
(64 mmol/mol) in Malaysia, Singapore and Indonesia [13–
15], although the American Diabetes Association (ADA)
recommends intensifying treatment when HbA1c is 7.0%
(53 mmol/mol) [16]. In this ASEAN subgroup, marked
hyperglycaemia was observed at baseline (mean HbA1c :
9.4±1.8% [79±20 mmol/mol], FPG: 190.9±70.4 mg/dL and
PPPG: 264.5±84.2 mg/dL).
The majority of patients followed BIAsp 30 bid dosing
at baseline and Week 24. The proportion of patients who
reached the ADA target HbA1c level of <7.0% (<53 mmol/mol)
was 32.6% at Week 24, comparable to the results from the
overall A1 chieve switch cohort (33.6%) [11].
At Week 24, mean HbA1c had improved by −1.4±1.7%
(−15±19mmol/mol) and the mean FPG and PPPG also
decreased in the ASEAN subgroup. These data support
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the results from the overall A1 chieve switch cohort and
the IMPROVE and PRESENT observational studies, where
switching from BHI to BIAsp 30 also led to signiﬁcant
improvements in blood glucose levels [11,12,17]. However,
although the reductions were statistically signiﬁcant, the
mean values at Week 24 for HbA1c and FPG did not meet the
ranges recommended jointly by the ADA and the European
Association for the Study of Diabetes [3]. This could be due
in part to the high baseline levels. Also, the associated
mean dose increase over 24 weeks was small in the ASEAN
subgroup (0.65 U/kg at baseline to 0.71 U/kg at Week 24).
The 24-week study duration was considered adequate to
evaluate the response to therapy change; however, with
more aggressive titration, continued monitoring of glycaemic
levels over a longer period and possible intensiﬁcation to
BIAsp 30 three times daily (tid), it is likely that the target
HbA1c , FPG and PPPG ranges may be achieved. In fact, in the
1-2-3 study, Garber et al. [18] reported that intensiﬁcation to
BIAsp 30 tid after 16 weeks on a bid dosing regimen enabled a
greater proportion of patients to reach target HbA1c levels.
The mean body weight increased by 0.7 kg in the ASEAN
subgroup, similar to the mean increase in the East Asia
switch cohort (0.6 kg) of the A1 chieve study [9]. Signiﬁcant
improvements in QoL were noted following the switch to
BIAsp 30 from BHI, perhaps related to the more convenient
dosing options available with this insulin analogue [7].
This study was observational in nature with no control arm
and may have been subject to a recall bias in the recording of
hypoglycaemic events owing to retrospective data collection
methods. It is also possible that data collection may
not have occurred consistently across sites. However,
the laboratory measurements were performed following
local standardization and quality control procedures. Also
importantly, the data obtained from this study could form
part of an evidence base, together with the data from
randomized clinical trials, which would help inform local
clinical practice guidelines.
In conclusion, transferring ASEAN T2D patients from BHI
to BIAsp 30 therapy was associated with improved glycaemic
control and a decreased risk of hypoglycaemia in this
sub-analysis of the non-interventional A1 chieve study. The
baseline data obtained from the patients in this ASEAN
subgroup corroborated the urgent need to revisit clinical
practice guidelines in this region. Greater adherence to the
recommended guidelines needs to be ensured so that the
quality of diabetes care in local clinical practice can be
optimized.
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