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abstract

Keywords:

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

Switch

Indonesian type 2 diabetes patients switched from biphasic human insulin 30 (BHI 30) as a

Biphasic human insulin 30

sub-analysis of the A1 chieve study.

Biphasic insulin aspart 30

Methods: Clinical safety and effectiveness over 24 weeks was evaluated in Indonesian patients

Indonesia

who switched from BHI 30 to BIAsp 30 at the discretion of their physician.
Results: A total of 244 patients with mean age ± SD 55.6±9.5 years, BMI 24.6±3.8 kg/m2 , and
mean diabetes duration 7.8±5.7 years were included. The mean pre-study BHI 30 dose was
0.56±0.25 IU/kg and the baseline BIAsp 30 dose was 0.60±0.26 U/kg titrated up to 0.65±0.25 U/kg
by Week 24. No serious adverse drug reactions were reported throughout the study. Overall
hypoglycaemia decreased from 2.18 to 0.06 events/patient-year with a signiﬁcant decrease
in the proportion of patients affected (p < 0.0001). No nocturnal or major hypoglycaemia was
reported at Week 24. HbA1c improved from 8.8±1.2% at baseline to 7.3±0.8% at Week 24. A total
of 45 patients achieved HbA1c <7.0% as compared to 5 patients with HbA1c <7.0% at baseline.
FPG and PPPG improved signiﬁcantly after 24 weeks (p < 0.001). Quality of life was positively
impacted (change in visual analogue scores, 3.0±11.6 points, p < 0.001).
Conclusion: Switching from BHI 30 to BIAsp 30 in this Indonesian cohort was well-tolerated and
improved glycaemic control with a decreased risk of hypoglycaemia.
© 2013 Elsevier Ireland Ltd. All rights reserved.

1. Introduction
The prevalence of diabetes in Indonesia is projected to
increase from 7.3 million in 2011 to 11.8 million in
2030 among people in the age group of 20−79 years [1].

Indonesia also ranks among the top 10 countries for diabetes
prevalence worldwide and has the second highest number of
diabetes cases in the Western Paciﬁc region [1,2]. A crosssectional study in Indonesia indicated that age, smoking,
obesity and hypertension were the primary determinants
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of impaired glucose tolerance leading to a high risk of
diabetes [3]. There is an immense need to contain this
growing epidemic with the help of early intensiﬁcation of
adequate therapy.
According to the United Kingdom Prospective Diabetes
Study, insulin therapy is ultimately required in all patients
with type 2 diabetes (T2D) due to its chronic progressive
nature that causes a continual decline in b-cell function [4].
However, it is observed that compliance to insulin therapy is
very poor owing to barriers such as fear of hypoglycaemia,
weight gain and the negative impact on quality of
life (QoL) [5]. Furthermore, glycaemic control, especially
postprandial glucose, with human insulin preparations such
as biphasic human insulin 30 (BHI 30) is often sub-optimal
and efﬁcacy is largely dependent on the time of injection.
The slow onset of action with BHI 30 therapy necessitates
injecting the drug at least 30 minutes prior to meals. Hence,
in case of erratic meal timings, BHI 30 is rendered ineffective
to control postprandial glucose levels [6,7].
The insulin analogue, biphasic insulin aspart 30 (BIAsp 30),
has a more physiological pharmacokinetic and pharmacodynamic proﬁle as compared to BHI 30 that enables
more convenient dosing [8]. Furthermore, short- and longterm studies have proven that the frequency of major
hypoglycaemia in patients using BIAsp 30 twice-daily (bid) is
lower than those on the same BHI 30 regimen [9–11]. Boehm
et al. demonstrated that although the HbA1c lowering effect
of BIAsp 30 was comparable to BHI 30, the former resulted in
more favorable postprandial glucose control [10]. In addition
to data from RCTs, observational studies − IMPROVE and
PRESENT − have also concluded that switching from BHI 30
to BIAsp 30 improves glycaemic control without increasing
the risk of hypoglycaemia [12–16].
A1 chieve [14] was a multinational, prospective, noninterventional study to determine the safety and efﬁcacy
of insulin analogues, including BIAsp 30 in routine clinical
care in 28 countries across Asia, Africa, Latin America
and Europe. The overall results from all countries are
available online under www.A1chieve.com. The current
clinical practice guidelines in Indonesia are a simpliﬁed
set of recommendations on screening and diagnosis of
pre-diabetes and diabetes that are derived from diabetes
organizations in the US [17]. This is largely due to the
absence of local study data that is speciﬁc and applicable
only to Indonesia. In this sub-analysis of the A1 chieve
study, we aim to shed light on the existing status of T2D
management in Indonesia and evaluate the clinical effects
of BIAsp 30 in patients that received prior BHI 30 therapy.

2. Methods
2.1. Study design
The A1 chieve study [14] was a 24-week, non-interventional
study to evaluate the safety and effectiveness of BIAsp 30 (Novomix 30® , Novo Nordisk, Denmark), insulin
detemir (Levemir® , Novo Nordisk, Denmark) and insulin
aspart (NovoRapid® , Novo Nordisk, Denmark), alone or

in combination with oral glucose-lowering drugs (OGLDs).
This sub-analysis focuses on T2D patients from Indonesia
that switched therapy from BHI 30 to BIAsp 30. These
patients were recruited between October 2009 and August
2010 at 65 centers in Indonesia. The study was approved
by the local ethics committee of Indonesia. Based on a
mutual agreement between the patients and their consulting
physicians, T2D therapy was switched from BHI 30 to
BIAsp 30. The dosing, frequency of administration, and
subsequent changes were at the discretion of the physician.
The study drug was commercially available and used in
accordance with local regulations. The study procedures
were not pre-deﬁned and all assessments were made by
physicians during routine clinical visits. Data for analysis
from the physicians’ clinical notes and patients’ recall and
self-monitoring diary/blood glucose meter was collected at
baseline, Week 12 and Week 24 and transferred to a standard
case report form (CRF).
2.2. Patients
All patients recruited from Indonesia who switched therapy
from BHI 30 to BIAsp 30 were included in this sub-analysis.
Patients who had received any of the study insulin analogues
4 weeks prior to the study were excluded. Pregnant women
or those intending to become pregnant or were breastfeeding were also excluded. Signed informed consent was
obtained from all patients and they could withdraw from
the study at any time. After withdrawal, the data collected
were used for analysis until the time that consent was
withdrawn.
2.3. Outcome measures and assessments
The primary objective of this study was to evaluate the
clinical safety of BIAsp 30 as determined by the incidence
of serious adverse drug reactions (SADRs), including
major hypoglycaemic events from baseline to ﬁnal visit.
Secondary safety assessments included changes in number
of hypoglycaemic events in the last 4 weeks prior to baseline
and ﬁnal visit, changes in nocturnal hypoglycaemia during
this period and the number of adverse drug reactions.
Glycaemic control was evaluated using changes in
HbA1c levels, fasting plasma glucose (FPG) and post-breakfast
postprandial glucose (PPPG) from baseline to Week 24. The
change in lipid proﬁle, systolic blood pressure (SBP), and
body weight was also reported. All laboratory parameters
were measured in local laboratories and were subject to local
standardization and quality control procedures. Healthrelated QoL was assessed using the EQ-5D questionnaire that
rates patient pain/discomfort, anxiety/depression, mobility,
usual activity and self-care. Subsequently, the current QoL
was measured using a standard vertical 20 cm visual
analogue scale (VAS, 0–100 [worst imaginable health to best
imaginable health]).
2.4. Statistical methods
Continuous and discrete variables were summarized using
descriptive statistics and frequency tables (n [%]), respectively. The paired t-test was used to analyse the changes
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in HbA1c , FPG and PPPG, SBP, blood lipids, body weight and
QoL from baseline to Week 24. P-values were not reported
when the number of patients evaluated was less than 100.
The McNemar test was used to analyse the change in the
proportion of patients reporting at least one hypoglycaemic
event from baseline to Week 24. All data were analysed by
Novo Nordisk using SAS (Version 9.1.3).

Table 2 – Insulin dose and frequency
Parameter

Entire cohort

Insulin dose by day

Insulin dose by body weight

3. Results
Dose frequency, n (%)

3.1. Patient characteristics

S43

A total of 244 patients from the Indonesian cohort of
the A1 chieve study switched from BHI 30 to BIAsp 30.
Demographic and baseline characteristics for the entire
cohort are reported in Table 1. The average duration of

n

244

Pre-study,
IU/day a

35.1 (15.9)

Baseline, U/day

38.1 (16.6)

Week 24, U/day

41.3 (15.3)

n

242

Pre-study, IU/kg a

0.56 (0.25)

Baseline, U/kg

0.60 (0.26)

Week 24, U/kg

0.65 (0.25)

Pre-study (n)

244

Once daily

2 (0.8)

Twice daily

232 (95.1)

Thrice daily

10 (4.1)

Baseline (n)

2 (0.8)

Twice daily

234 (95.9)

Thrice daily

Table 1 – Baseline demographics and characteristics
Parameter

Week 24 (n)

Entire cohort (n = 244)

Gender (male/female), %

50.4/49.6

Age, years

55.6 (9.5)

Body weight, kg

64.0 (11.8)

BMI, kg/m2

24.6 (3.8)

Diabetes duration, years

7.8 (5.7)

Duration on prior insulin therapy, years

1.9 (1.5)

HbA1c , %

8.8 (1.2)

HbA1c , mmol/mol

73 (13)

Prior OGLDs, n (%)
Metformin

152 (82.2)

Sulfonylureas

59 (31.9)

Thiazolidinediones

8 (4.3)

1 OGLD

139 (75.1)

2 OGLDs

27 (14.6)

>2 OGLDs

19 (10.3)

BMI, body mass index; HbA1c , glycated haemoglobin A1c ;
OGLD(s), oral glucose lowering drug(s).
Data are mean (SD) unless speciﬁed otherwise.

244

Once daily

8 (3.3)
228

Once daily

5 (2.2)

Twice daily

207 (90.8)

Thrice daily

13 (5.7)/3 (1.3)

Data are represented as mean (SD) unless speciﬁed otherwise.
a The unit of measurement for BHI 30 pre-study was IU/day or
IU/kg.

3.3. SADRs and SAEs
From baseline to Week 24, no SADRs or SAEs were reported
in patients that switched therapy to BIAsp 30.
3.4. Hypoglycaemia
The proportion of patients reporting overall hypoglycaemia
decreased signiﬁcantly from baseline (8.2%) to Week 24
(0.4%, p < 0.0001, Table 3). The corresponding decrease in the
incidence of overall hypoglycaemia was from 2.18 events/
patient-year at baseline to 0.06 events/patient-year at
Week 24. No nocturnal or major hypoglycaemic events were
reported at Week 24 (Table 3).
Table 3 – Baseline and 24-week data for hypoglycaemia

diabetes was 7.8±5.7 years and the mean duration on prior
insulin therapy was 1.9±1.5 years. At baseline, patients
reported a mean HbA1c level of 8.8±1.2% and 5 patients,
6.9% of the cohort, had HbA1c values <7.0% (<53 mmol/mol).
Physicians decided to switch therapy in 93.4% patients in
order to improve glucose control. Other prominent reasons
for switching therapy were to try new insulin (75.0% patients)
and to reduce plasma glucose variability (58.2% patients).

Hypoglycaemia
Overall

Minor

Nocturnal

3.2. Insulin dose
The mean pre-study BHI 30 dose was 0.56±0.25 IU/kg in
the entire cohort (Table 2). At baseline, patients initiated
an average BIAsp 30 dose of 0.60±0.26 U/kg that was
titrated up to 0.65±0.25 U/kg by Week 24. The majority of
patients received BIAsp 30 twice-daily (bid) at baseline (95.9%
patients) and Week 24 (90.8% patients).

Major

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

2.18/8.2

Week 24

0.06/0.4

P

<0.0001

Baseline

2.18/8.2

Week 24

0.06/0.4

P

<0.0001

Baseline

0.64/4.5

Week 24

0.0/0.0

P

0.0009

Baseline

0.0/0.0

Week 24

0.0/0.0

P

−

p-values are from McNemar test on paired proportions of patients
experiencing hypoglycaemia.
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% of paents with HbA1c <7.0%

–1.5 (1.0)

12

Mean HbA1c (%)

10
8

8.8
7.3

6
4
2
0

40

n = 45

35
30
25
20
15
10
5

n=5

0

Baseline
300

45

Baseline

Week 24

–60.0 (65.9), p < 0.001

400

Week 24

–83.2 (78.8), p < 0.001

350

250

PPPG (mg/dL)

FPG (mg/dL)

300
200
194.0
150
134.0

100

250

263.5

200
181.2

150
100

50

50
0

0

Baseline

Baseline

Week 24

Week 24

Fig. 1 – Changes in HbA1c , FPG and PPPG from baseline to Week 24. All data presented are mean (SD). a p-value for HbA1c
not reported since n < 100.
3.5. Glucose control
The mean HbA1c level in the entire cohort decreased
from 8.8±1.2% (73±13 mmol/mol) at baseline to 7.3±0.8%
(56±9 mmol/mol) at Week 24. The proportion of patients
achieving HbA1c target levels <7.0% (<53 mmol/mol) increased from 6.9% (n = 5) at baseline to 42.5% (n = 45) at
Week 24. Signiﬁcant decreases in FPG and PPPG were also
observed after 24 weeks of BIAsp 30 therapy (p < 0.001,
Figure 1).

Table 4 – Lipid proﬁle, SBP, body weight and
hypoglycaemia in the entire cohort
Parameter
Total cholesterol, mmol/L (n = 44)

Mean (SD)
Baseline

5.4 (1.3)

Week 24

5.1 (1.1)

Change

−0.3 (1.6)

p
HDL cholesterol, mmol/L (n = 33)

Baseline

1.3 (0.5)

Week 24

1.5 (0.3)

Change

0.2 (0.5)

p

3.6. Body weight, lipids and SBP
The mean body weight increased by 0.8±3.9 kg from baseline
to Week 24 (p = 0.003). At Week 24, total cholesterol decreased
by 0.3±1.6 mmol/L, low-density lipoprotein cholesterol decreased by 0.3±1.2 mmol/L and triglycerides decreased by
0.1±0.7 mmol/L while high-density lipoprotein cholesterol
increased by 0.2±0.5 mmol/L. A signiﬁcant decrease in
SBP of 3.4±15.0 mmHg was observed in the entire cohort
following 24 weeks of BIAsp 30 treatment (p = 0.001)
(Table 4).

LDL cholesterol, mmol/L (n = 37)

3.5 (1.1)

Week 24

3.2 (0.8)

Change

−0.3 (1.2)

Baseline

1.7 (0.7)
1.6 (0.7)

Change

−0.1 (0.7)

Baseline

131.4 (14.3)
128.0 (12.4)

p
Body weight, kg (n = 219)

Baseline

63.7 (11.4)
64.5 (10.3)

p
a

p-value not reported since n < 100.

−3.4 (15.0)
0.001

Week 24
Change

The QoL improved signiﬁcantly from 78.9±13.0 points at
baseline to 82.0±8.7 points at Week 24 (mean change,
3.0±11.6 points, p < 0.001).

−a

Week 24
Change

3.7. Quality of life

−a

Week 24
p
SBP, mmHg (n = 212)

−a

Baseline

p
Triglycerides, mmol/L (n = 40)

−a

0.8 (3.9)
0.003
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4. Discussion
This sub-analysis demonstrated the safety and effectiveness
of BIAsp 30 therapy in Indonesian T2D patients previously
treated with BHI 30. At baseline, this cohort presented with
poor glycaemic control. This observation is reﬂected in the
A1 chieve data [14] from other countries as well. Additionally,
the delay in insulin intiation was evident in this cohort as
the average diabetes duration was 7.8±5.7 years but patients
had been on insulin therapy for 1.9±1.5 years only.
Evidence-based guidelines from the American Diabetes
Association recommend a glycaemic target of HbA1c levels
<7.0% (<53 mmol/mol) that can be achieved by maintaining
FPG at 130 mg/dL and PPPG at 180 mg/dL [18]. At baseline,
patients failed to achieve any of these targets with BHI 30
(HbA1c, 8.8±1.2%, 73±13 mmol/mol; FPG, 194.0±67.4 mg/dL;
PPPG, 263.5±81.3 mg/dL). However, after 24 weeks of BIAsp 30
therapy, signiﬁcant improvements were observed in HbA1c
(7.3±0.8%, 56±9 mmol/mol), FPG (134.0±36.9 mg/dL) and
PPPG (181.2±47.6 mg/dL). Furthermore, the proportion of
patients reporting HbA1c target levels <7.0% (<53 mmol/mol)
increased from 6.9% (n = 5) at baseline to 42.5% (n = 45) at
Week 24. The increase in body weight was modest and
SBP improved signiﬁcantly. Notably, these improvements
were observed with a very small increase in dose from
0.60±0.26 U/kg at baseline to 0.65±0.25 U/kg at Week 24.
While achieving and maintaining glycaemic control is the
primary aim of T2D management, it is also important to
reduce the risk of hypoglycaemia associated with intensive
therapy. BIAsp 30 therapy could effectively decrease the
occurrence of hypoglycaemia in this Indonesian cohort.
There was no major hypoglycaemia reported in the entire
cohort at baseline or ﬁnal visit. A signiﬁcant decrease in the
proportion of patients reporting overall, minor and nocturnal
hypoglycaemia was observed. Previously, a crossover study
also demonstrated that individuals on BHI 30 reported higher
rates of nocturnal hypoglycaemia when compared to those
on BIAsp 30 therapy [19]. The efﬁciency of glycaemic control
and reduction in the risk of hypoglycaemia in patients
treated with BIAsp 30 was also observed in the overall
A1 chieve cohort receiving pre-study BHI 30 [20]. Previously,
similar data had also been reported in the PRESENT and
IMPROVE studies from other regions worldwide [15,16].
Anti-diabetic therapy often has a major impact on the
health and well-being of patients, primarily owing to the risk
of hypoglycaemia. In this Indonesian cohort it was observed
that the QoL as measured using the EQ-5D questionnaire
signiﬁcantly improved in patients after 24 weeks of BIAsp 30
treatment. These results could be a contributing factor to
improving patient compliance to therapy.
Due to the observational study design, the results are
subject to obvious limitations such as lack of a control
arm, retrospective data collection methods and nonstandardization of reported data. Also, recall bias may
have been introduced in the reporting of hypoglycaemia.
Nevertheless, this study provides an opportunity to witness
the safety and effectiveness on BIAsp 30 therapy in
heterogeneous local clinical settings. Observational studies
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such as these are also more reliable in terms of reporting
safety in a wider population which may otherwise be
masked in the restricted cohorts of randomized controlled
trials [21]. In conclusion, the switch from BHI 30 to
BIAsp 30 in Indonesian T2D patients was well-tolerated and
improved glycaemic control while decreasing the risk of
hypoglycaemia.
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