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Introduction 

T he last two decades have seen an explosive increase in the 
number of people with diabetes globally due to changes 

in lifestyle and genetic predisposition 1,2 Patients with diabetes 
mellitus have an impaired capacity to regulate blood glucose. 
In type 1 diabetes, autoimmune destruction of pancreatic 
beta cells results in a diminished and rapidly absent ability to 
produce insulin. With type 2 diabetes, the disease is progressive, 
typically starting with peripheral insulin resistance. In the early 
disease state, the first phase of the prandial insulin response is 
lost, resulting in hyperglycaemia. A compensatory mechanism 
may be initiated in the form of increased insulin production 
during the second stage of the prandial insulin response. This 
hyperinsulinaemia, however, serves only to exacerbate insulin 
resistance. The inability of beta cells to maintain this over-
production of insulin results in a reduced prandial insulin 
response and subsequent postprandial hyperglycaemia,3.4 a 
pre-diabetic state called impaired glucose tolerance (IGT). Many 
of these patients will develop clinical diabetes, in which fasting 
blood glucose becomes chronically raised, and postprandial 
glucose (PPG) becomes elevated to as much as three-times 
normal values.5

The percentage of glycated haemoglobin type A1c (% HbA1c) 
represents a 2–3 month average of overall blood glucose control, 
which is a reflection of both fasting and prandial blood glucose. 
There is growing evidence that hyperglycaemia is associated 
with microvascular & macrovascular complications,6–8 and 
tight glycaemic control has been shown in type 1 and type 
2 diabetes to significantly reduce the risk of microvascular 
complications,  including neuropathy, nephropathy and 
retinopathy.9,10 The recommended HbA1c goals are <7% 
(American Diabetes Association [ADA]) and <6.5% (American 
College of Endocrinologists [ACE] and International Diabetes 
Federation [IDF]). ACE also recommends that fasting and 
postprandial blood glucose should not exceed 110 mg/dl (6.1 
mmol/l) and 140 mg/dl (7.8 mmol/l),  respectively. Thus, 
aggressive therapy is becoming the standard of care to prevent 
long-term complications of DM. 

Insulin is the therapy of choice for both type 1 and 2 diabetes 
mellitus. However, many treatment options exist for patients 
with type 2 DM, including dietary changes, physical activity, oral 
antidiabetic drugs (OADs) and the new injectable medications 
(eg, pramlintide, exenatide). UKPDS 57 has shown that majority 
of patients with type II diabetes mellitus also eventually require 
insulin11.

Initiating insulin is a challenge for both the patients and 
physicians. A wide array of insulin regimens along with fear of 
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injection and hypoglycaemia always require good counselling 
for the patients before putting them up on insulin therapy. Basal 
bolus therapy with multiple daily injections or an insulin pump is 
the most physiological approach to insulin replacement therapy. 
However, regimen complexity, patient preference, and other 
practical factors may dictate the treatment option chosen. Often, 
simplicity and convenience must be balanced against metabolic 
control. Premixed insulin is always an acceptable option as it 
provides both basal and prandial coverage in one injection. 

With the advent of insulin analogues i.e. newer designer 
insulins, the convenience and acceptability has increased to a 
great extent. They have a more predictable onset and duration 
of action than human insulin formulations. Premix insulin 
analogue preparations are composed of a single type of insulin 
that is modified to have dual-action PK profiles (a short-acting 
peak and a longer basal release) and are biphasic rather than 
truly premixed.

The aim of this review is to consider the evidence for the 
premix analogue insulin, biphasic insulin aspart 30 (BIAsp 30, 
NovoMix® 30, Novo Nordisk), as a viable treatment option when 
initiating insulin in patients with type 2 diabetes.

Insulin Therapy and Importance of 
Post Prandial Glucose Control

Insulin injections are the standard treatment for type 1 
diabetes, and often need to be initiated in the later stages of 
type 2 diabetes. During the early stages of type 2 diabetes, the 
first-line treatment comprises altered diet and exercise, although 
oral antidiabetic drugs (OADs) are usually soon required to 
stimulate pancreatic insulin secretion (e.g. sulfonylureas), 
increase insulin sensitivity of peripheral tissues (e.g. metformin) 
or both.12 Even with maximal doses, oral monotherapy cannot 
maintain glycaemic control indefinitely, because of continued 
deterioration of beta-cell function.13 Although oral combination 
therapy may benefit some people, insulin treatment is eventually 
required to control fasting and postprandial blood glucose. 

The relative contributions of fasting and postprandial blood 
glucose to HbA1c and the associated risks have been much 

studied and debated. A recent study recruited 290 patients 
with type 2 diabetes and assessed the relative contribution 
of fasting and postprandial  glucose to overall  diurnal 
hyperglycaemia.14 They found that in poorly controlled patients 
(>10.2% HbA1c), postprandial glucose accounted for only 30% 
of the hyperglycaemia, but this proportion increased rapidly 
with decreasing % HbA1c. Thus, in patients with HbA1c <7.2%, 
postprandial glucose accounted for 70% of the hyperglycaemia, 
with fasting glucose contributing only 30%.14 The risk of 
complications associated with hyperglycaemia can be reduced, 
not only by tight overall control of blood glucose, but transient 
postprandial peaks of hyperglycaemia also need to be addressed 
specifically.

The role of postprandial BG as an independent contributor to 
diabetes complications and the need to target it for prevention 
of cardiovascular events are a matter of intense debate.	
In Diabetes Intervention Study (DIS), plasma glucose after 
breakfast, but not fasting plasma glucose, has been found to 
predict myocardial infarction and mortality in newly diagnosed 
type 2 diabetic patients15. The DECODE Study Group, by 
analyzing both fasting and postchallenge glucose concentrations 
from 14 prospective European cohorts also found the strong 
correlation between cardiovascular mortality and post prandial 
glycemia16. Also Cavalot et al 2006, in 529 type 2 diabetic 
patients concluded that postprandial, but not fasting, blood 
glucose is an independent risk factor for cardiovascular events 
in type 2 diabetes, with a stronger predictive power in women 
than in men, suggesting that more attention should be paid to 
postprandial hyperglycemia, particularly in women17. Thus, 
there is ample evidence which demands a better PPG control 
along with FPG, making premix insulin a desirable alternative 
regimen for targeted glycemic control.	

Development of Insulin Analogue:  
A New Era of Insulin Therapy

To mimic the ‘normal’ prandial release of insulin and 
control blood glucose excursions, short-acting insulin injected 
subcutaneously must be absorbed quickly. Human insulin, 
however, forms hexamers at the high concentrations at which it is 
injected. Little absorption of hexamers can occur, and absorption 
through capillary walls must await dilution and disassociation 
into monomers or dimers.18 Although patients are told to inject 
half-an-hour before eating, peak plasma concentrations of human 
insulin occur after approximately 2 hours.19 The postprandial 
insulin profile is therefore less than optimal and does not mimic 
that of ‘normal’ physiology. Moreover, patient compliance 
with insulin injection is often poor. A study of patients with 
type 2 diabetes found only 63% of insulin doses were taken as 
prescribed,20 and 62% of type 1 patients injected human insulin 
15 minutes, or less, before a meal.21

In recent years, analogues of human insulin have been 
developed by introducing small changes to the amino acid 
sequence that alter the kinetic profile of the insulin, while 
retaining its metabolic actions.22 One of these analogues, insulin 
aspart, has aspartic acid inserted at position B28 in place of 
the usual proline (Fig 1). This substitution reduces the self-
association property of the molecule, such that the insulin aspart 
hexamer dissociates more readily than that of human insulin, 
enabling more rapid absorption from a subcutaneous depot.23,24 
The pharmacokinetics of insulin aspart are thus altered relative 
to soluble human insulin, such that plasma insulin aspart 

Fig. 1: Insulin aspart is genetically engineered from human insulin, 
where the proline residue at position B28 has been substituted with 

aspartic acid. This modification reduces self-association of the molecule, 
resulting in insulin aspart being absorbed more rapidly than human 

insulin when injected subcutaneously. 
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concentrations rise significantly more quickly and reach greater 
maximum concentrations.19

The development of insulin aspart has been followed by 
the addition of a novel premix analogue insulin: dual-release 
or ‘biphasic’ insulin aspart (BIAsp 30, NovoMix® 30, Novo 
Nordisk). This combines rapid-acting soluble insulin aspart 
(30%), which addresses prandial insulin needs, with protamine-
crystallised insulin aspart (70%), which has a delayed action of 
intermediate duration, for between meal and nocturnal insulin 
requirements.

Better Pharmacokinetic and 
Pharmacodynamic Profile of BIAsp30

When combined with protamine-crystallised insulin aspart 
in BIAsp 30, insulin aspart retains its pharmacological profiles.25 
This has been demonstrated in several studies comparing the 
pharmacokinetic and pharmacodynamic properties of BIAsp 30 
with those of biphasic human insulin (BHI 30, consisting of 30% 
soluble human insulin and 70% neutral protamine Hagedorn), 
intermediate-acting insulin and other insulin analogues (Table 
1).

BIAsp 30 is absorbed more quickly into the circulation than 
BHI 30, achieving a greater maximum plasma concentration 
more rapidly.25–27 In all the studies the time to peak insulin 
concentration was significantly faster (30–50%; p < 0.0001) with 
BIAsp 30 as compared to BHI 30. Also, peak insulin concentration 
was 50 to 70 % higher in the BIAsp 30 group.	 Compared with 
BHI 30, treatment with BIAsp 30 necessitated a 37% increase in 
the glucose infusion rate during a euglycaemic clamp procedure 
(Fig 2) over the first 4 hours (p < 0.0001)25. Similar findings were 
observed when BIAsp 30 was compared with biphasic insulin 
lispro (Mix25): the maximum serum insulin concentration was 
12% higher for BIAsp 30.28 This three-way crossover study, has 
shown the 5 h post-meal glucose excursion for BIAsp 30 to be 
17% lower than with BHI 30 (p<0.001) and 10% lower than with 
Mix25 (p<0.05).28 

A 24 h euglycaemic clamp crossover study, comparing equal 
total daily doses of BIAsp 30 and insulin glargine (IGlarg, a 
basal insulin analogue; 0.5 U/kg once for IGlarg and 0.25 U/kg 
twice for BIAsp 30) has shown that the overall plasma insulin 
(AUC0-24 h) in patients injected with BIAsp 30 was 28% higher 
than in patients given insulin glargine (4.5 nmol/l per h and 3.5 
nmol/l per h, respectively; p<0.01). Moreover, the two injections 
of BIAsp 30 (12 h apart) produced a 34% greater overall (AUC0-24 

h) glucose infusion rate than one injection of IGlarg (p<0.01) 
despite the total daily doses being the same.29

Earlier and lower maximum serum glucose concentrations 
have been found for BIAsp 30 compared with BHI 30, both in 
single injection27,28 and longer-term studies.30 

Fig. 2: Glucose infusion rates necessary to maintain euglycaemia 
following injection of either BIAsp 30 or BHI 30 in a euglycaemic clamp 

study. BIAsp 30 results in faster onset of glucose-lowering activity 
compared with BHI 30, and greater activity during the first  

4 h.25 
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Table 1: Summary of comparative pharmacological studies of BIAsp 30 with other insulins

Insulin 
comparison

Number and type of 
patients

Duration of treatment Outcome Reference

BIAsp 30 vs. BHI 
30

24 healthy individuals Single injection on 2 
days (with crossover)

BIAsp 30 resulted in earlier onset and greater metabolic effect in 
first 4 h post injection compared with BHI 30 (p<0.0001) in 24 h 
euglycaemic clamp

25

BIAsp 30 vs. BHI 
30

24 healthy individuals Single injection on 2 
days (with crossover) 
4–10 days apart

BIAsp 30 was absorbed faster, and reached a greater maximum 
plasma insulin concentration (~1.8 times higher, AUC0–90 min) twice 
as quickly, compared with BHI 30 (all p<0.0001)

26

BIAsp 30 vs. BHI 
30

50 patients with type 
1 diabetes, taking 
human insulin for 
≥12 months

Single injection on 
3 days (three-way 
crossover [two injection 
times for BHI]), 5–21 
days apart 

BIAsp 30 gave a superior 4 h postprandial insulin profile and 
reached a higher maximum plasma concentration more quickly 
than BHI 30	

27

BIAsp 30 vs. BHI 
30 vs. Mix25

61 patients with 
insulin-treated type 2 
diabetes

Single injection on 
3 days (three-way 
crossover) at least 5 
days apart

BIAsp 30 gave reduced 5 h postprandial serum glucose compared 
with both BHI 30 and Mix25

28

BIAsp 30 BID vs. 
IGlarg OD

12 patients with type 2 
diabetes

2 days (with crossover), 
4–10 days apart

Plasma insulin and glucose infusion rate profiles were 28 and 
34% larger, respectively, with BIAsp 30 compared with IGlarg 
during a 24 h isoglycaemic clamp

29

BIAsp 30, Biphasic insulin aspart 30/ 70; BHI 30, Biphasic human insulin 30/ 70; Mix25, Biphasic insulin lispro Mix25; IGlarg, Insulin glargine; BID, 
twice-daily; OD, once-daily
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BIAsp 30 Provides more Effective 
Blood Glucose Control than other 

Insulin Regimens
In long-term efficacy trials ranging from 16 weeks to 4 years, 

a twice-daily regimen of BIAsp 30 has been shown to provide 
greater postprandial glycaemic control than twice-daily NPH 
or BHI 30,30–32 or once-daily IGlarg (Table 2).33 In a randomised 
double blind trial by Christiansen et al32 comparing 403 patients 
with type II diabetes, insufficiently controlled on OADs or 
NPH insulin, mean prandial glucose in patients previously 
treated with NPH monotherapy was 1.05 mmol/l lower for 
the BIAsp 30 group, compared with those on NPH (p<0.0001). 
These patients (coming from NPH monotherapy) also achieved 
a greater reduction in HbA1c when treated with twice-daily 
BIAsp 30, than when given twice-daily NPH (-0.78% vs -0.58%, 
respectively; p=0.03).

Boehm et al compared postprandial and overall glycemic 
control in a population of patients with type I or type II 
diabetes (n=294) treated with BIAsp 30 or human insulin 30 in 
a randomised, open label parallel group study. The study was 
initially planned for 12 weeks then serially extended for one, 
two and four years.31,34 The HbA1c-lowering effect of BIAsp 30 
is equal to that of BHI 30 (twice-daily in patients with type 1 or 
type 2 diabetes) but treatment with BIAsp 30 resulted in a more 
favourable degree of postprandial blood glucose control than 
BHI 30. After completion of 3 month trial, the study patients 
with type 2 diabetes (n=125) were allowed to continue treatment 
in an open – label fashion for an additional 21 months. There 
was no significant difference in HbA1c values between the two 
treatment groups but increament in body weight was only 0.5 
kg in patients treated with BIAsp 30 as compared to 2 kg in BHI 
30 (p=0.07).34

Raskin et al.33 compared twice-daily BIAsp 30 with once-daily 
IGlarg in insulin-naïve patients with type 2 diabetes who were 
poorly controlled on OADs (only continuation with pioglitazone 
was allowed during the treatment phase). At the 28-week 

endpoint, the BIAsp 30 group had a lower mean HbA1c value 
than the IGlarg group (6.91% ± 1.17 vs. 7.41% ± 1.24; p<0.01) 
and 66% of patients using BIAsp 30 reached the target HbA1c of 
<7% (from ~9.8% at the start of the study) compared with 40% 
of patients on IGlarg (p<0.001). 

The first insulin treatment for patients with type 2 diabetes is 
often a basal insulin in a once- or twice-daily regimen, initially 
in combination with an OAD. In a recent study, a once-daily 
regimen of BIAsp 30, when titrated to fasting plasma glucose 
targets, enabled 41% of patients with type 2 diabetes to achieve 
HbA1c <7.0%. The patients were either insulin-naïve or previously 
treated with insulin glargine or NPH.35 Furthermore, for patients 
who do not reach HbA1c targets on once- or twice-daily BIAsp 
30, intensification to thrice-daily administration has been shown 
to be effective 35,36. 

In this 48-week, open-label trial of 100 type 2 patients poorly 
controlled on OADs (with or without once-daily basal insulin), 
all patients were started on once-daily BIAsp 30 before dinner 
(phase 1). The starting dose of 12U was titrated according to 
an algorithm, based on FPG levels. After 16 weeks of therapy, 
those patients that had not attained an HbA1c ≤6.5% had their 
dosing frequency increased to twice-daily (phase 2). This was 
then increased to thrice-daily (phase 3) after 32 weeks for patients 
that had not achieved this target. The cumulative proportions of 
patients (per protocol population) that achieved HbA1c ≤6.5% 
was 24%, 66% and 77% for once-, twice- and thrice-daily BIAsp 
30, respectively35. These data show that the variable dosing 
regimen with BIAsp 30 enables patients to start and stay on 
premix analogue, allowing treatment intensity to keep pace with 
disease progression.	

Thrice daily regimen with BIAsp 30 has also been compared 
with basal bolus regimen in both type 137 and type 238 diabetes.	
Both studies concluded that a thrice daily meal-time BIAsp 30 
regimen is a suitable alternative to an intensified insulin regimen 
in people with inadequately controlled type 1 & 2 diabetes, and 
requires fewer daily injections than a basal-bolus therapy without 
compromising efficacy and safety. In type 1 patients37 significant 

Table 2 : Summary of comparative efficacy studies of BIAsp 30 with other insulins

Insulin comparison Number and type of 
patients

Duration of 
treatment

Outcome Reference

BIAsp 30 BID vs. 
BHI 30 BID

13 patients with type 2 
diabetes taking twice-
daily BHI 30 for ≥6 
months

4 weeks (crossover 
after 2 weeks)

Mean postprandial blood glucose was lower with BIAsp 30 
(p=0.02). Specifically, they were lower for BIAsp 30 after breakfast 
and dinner (both p<0.05) but greater after lunch (p<0.05)

30

BIAsp 30 BID vs. 
BHI 30 BID 

294 patients with 
either type 1 or type 2 
diabetes, already using 
twice-daily insulin

12 weeks Mean postprandial glucose increment was lower in BIAsp 30 
compared with BHI 30 (p<0.02); HbA1c values for the two groups 
were similar after 12 weeks 

31,34

BIAsp 30 BID vs. 
NPH BID

403 patients with type 
2 diabetes on various 
treatments

16 weeks Mean prandial blood glucose was lower with BIAsp 30 (p<0.0001) 
and greater after lunch (p=0.003). In patients coming from NPH 
monotherapy, BIAsp 30 reduced HbA1c significantly more than 
NPH

32

BIAsp 30 TID vs. 
BIAsp 30 BID + 
metformin vs. 
OADs

308 type 2 patients 
poorly controlled on 
OADs

16 weeks Both BIAsp groups reduced mean plasma glucose (both p<0.001 
vs. OADs) and HbA1c (both p<0.001) significantly more than OAD 
therapy.

36

BIAsp 30 BID + 
OADs vs. IGlarg 
OD + OADS

209 patients with type 
2 diabetes on OADs

28 weeks BIAsp 30 gave significantly lower HbA1c figures (p<0.01) compared 
with IGlarg

33

BIAsp 30, Biphasic insulin aspart 30/ 70; BHI 30, Biphasic human insulin 30/ 70; NPH, Neutral protamine Hagedorn insulin; IGlarg, Insulin 
glargine; OADs, oral antidiabetic drugs; OD, once-daily; BID, twice-daily; TID, thrice-daily; HbA1c, glycated haemoglobin type A1c
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improvement in long term glycemic control was found, without 
increasing the risk of hypoglycaemia and there was minimum 
inter day variation in BIAsp 30 pharmacokinetics.

Easy Once Daily Start with BIAsp 30:
Frequency of insulin administration affects the compliance 

with insulin therapy. A physician is in search of an insulin 
regimen which is simple to start and stay with. Once daily start 
with a premix insulin is simple and better as it takes care of 
both prandial and basal insulin requirements. The finding of 
41% patients achieving target HbA1c of < 7% with BIAsp 30 in 
Garber study35 has been corroborated by many other studies.	
 Kilo et al39 evaluated the clinical effectiveness of starting 
patients on a relatively simple regimen of once-daily injections 
of either biphasic insulin aspart 70/30 (10 min before dinner), 
NPH insulin (at 10 p.m.), or biphasic human insulin 70/30 (30 
min before dinner) in combination with metformin. HbA1c 
was decreased by 2.3%, 1.9% and 1.8% from base line after 
treatment with BIAsp 70/30, NPH insulin or human insulin 
70/30 respectively.	

Similarly Lund et al40 at Steno Diabetic Center assessed the 
effect of once daily BIAsp 70/30 in combination with metformin 
or repaglinide in 86 non obese type II diabetic patients. Patients 
switched to 2 or 3 daily injections after 3, 6 or 9 months if 
target	 glycaemic goals were not reached. After 3 months the 
majority (14% of all patients) who reached target HbA1c < 6.5% 
were treated with once daily BIAsp30 injection compared to only 
10% of all patients after	 12 months. 

Bebakar et al 200741, randomised 192 type 2 diabetic patients 
in a 2 : 1 ratio either to receive BIAsp30 or OAD only. Subjects 
randomized to BIAsp30 treatment received BIAsp30 once daily 
(o.d.) at dinnertime between Week 2 and Week 14, and those not 
reaching treatment targets were switched to twice daily (b.i.d.) 
BIAsp30 at Week 14. Significantly greater reductions in HbA1c 
was found with BIAsp30 (o.d.) vs. OAD-only treatment (1.16 
vs. 0.58%; p < 0.001), with BIAsp30 (o.d.) and BIAsp30 (b.i.d.) 
treatments vs.	 OAD only treatment (1.24 vs. 1.34 vs. 0.67%; 
p < 0.01) over 26 weeks of therapy. 

Therefore, it may be appropriate to commence with one 
injection at dinnertime (or the largest meal) and add additional 
injections i.e intensify therapy to twice and thrice daily35-38, if 
patient has not achieved the target blood glucose control. This 
can enable patients to be managed with single premixed insulin 
analogue throughout the course of their disease.

BIAsp 30 is Safer Alternative to BHI 
30: Low Risk of hypoglycaemia

To reduce the risk of long-term complications of diabetes 
such as neuropathy, retinopathy and atherosclerosis, blood 
glucose must be tightly controlled.7,9,10 However, there has to 
be a balance between achieving good glycaemic control and 
avoiding hypoglycaemia. 

The frequency of major hypoglycaemic events (those requiring 
third-party intervention/intravenous glucose) in patients using 
twice-daily BIAsp 30 is lower than for those using the same 
regimen of BHI 30, in both short-term and long-term studies.31,34 
In a 12-week trial involving people with type 1 or type 2 diabetes, 
there were 52% fewer major hypoglycaemic episodes in those 
using BIAsp 30 compared with those using BHI 30.31 When this 
trial was extended for a further 21 months, results showed that 
only 2.5% of patients with type 2 diabetes experienced one or 

more major hypoglycaemic episodes on BIAsp 30, compared 
with 9% on BHI 30 (averaged by year).34 

According to the REACH study (Randomised Evaluation 
of premix insulin Aspart 30 in Controlling Hypoglycaemia 
in type 2 diabetes), the risk of hypoglycaemia is, in general, 
greater at night than during the day.42 From a group of 122 
insulin-treated patients with type 2 diabetes, continuous blood 
glucose monitoring revealed the nocturnal hypoglycaemia 
(blood glucose <3.5 mmol/l) rate to be more than double that 
of the day time (8.54% and 3.35%, respectively). Furthermore, 
in this 32-week crossover study, patients with type 2 diabetes 
experienced significantly fewer nocturnal hypoglycaemic 
episodes (same criterion as above) while using BIAsp 30 than 
when using BHI 30 (p=0.02).43

Increasing the dosing frequency of BIAsp 30 does not 
necessarily lead to a greater risk of hypoglycaemia36 . In a recent 
study, 308 insulin-naïve type 2 patients poorly controlled on 
OADs were randomised to BIAsp 30 thrice-daily, BIAsp 30 twice-
daily plus metformin, or optimised OAD therapy. Although 
improvement in glycaemic control for all treatment groups was 
associated with a slight increase in minor hypoglycaemia (no 
significant difference between BIAsp 30 twice- or thrice-daily), 
no major hypoglycaemia was reported in any treatment group 
during the 16 weeks of the trial36. Similarly Garber et al35 2006 
found that inspite of increament in dasage from once to thrice 
daily, there were no major nocturnal hypoglycaemic events, 
and none of the patient withdrew from the study due to any 
hypoglycaemic event. 

Novomix 30 in Real Life Clinical 
Practice

A largest clinical experience observational study (PRESENT) 
with BIAsp 30 was done to provide complementary data to 
support the clinical trial data already existing on BIAsp 30 
treatment in type 2 diabetes. This was a 6-month, prospective, 
multinational, multiethnic observational study involving 21,977 
patients from 13 countries. Significant reductions from baseline 
were observed in the mean haemoglobin A1c (-1.81%), fasting 
plasma glucose (-3.74 mmol/l) and postprandial plasma glucose 
(-5.82 mmol/l) at the end of 6 months.	M o r e o v e r ,  1 5 . 3 % 
and 27.7% patients achieved target HbA1c of less than 7% at 3 
months and 6 months respectively. Overall, the mean HbA1c at 
6 months was lowered in patients regardless of prior treatment 
i.e -2.15% (OAD), -1.45% (insulin), -1.47% (OAD+insulin) and 
-2.35% (treatment naive). The rate of total hypoglycaemia was 
significantly reduced from 5.4 events per patient-year at baseline 
to 2.2 events per patientyear at study end44. 

In a subgroup analysis of patients previously uncontrolled 
(HbA1c ≥ 7.0%) on BHI 30 significant improvment in HbA1c (by 
1.58 ± 1.69% points), FPG (by 2.92 ± 3.71 mmol/L) and PPPG (by 
4.75 ± 4.87 mmol/L) was found. The incidence of hypoglycaemic 
episodes also decreased from 38.7% at baseline to 20.8% at the 
end of 6 months. These findings concurred with those from 
clinical trials, and showed that the use of BIAsp 30 treatment in 
clinical practice was both effective and safe in patients with type 
2 diabetes mellitus who were considered to be poorly controlled 
on prior diabetes therapy45.
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Meal Time Flexibility Adds to the 
Convenience of the Patient

The efficacy of BIAsp 30 is optimal when injected immediately 
before the start of a meal. However, efficacy is not significantly 
reduced when the injection time is delayed relative to the start of 
a meal.46 When administered immediately before a meal, BIAsp 
30 produces a lower 5-h postprandial serum glucose profile 
(AUCsg) than that of BHI 30 when given either 15 minutes 
before or immediately before a meal. If the injection of BIAsp 
30 is delayed 15 minutes after the start of a meal, the resulting 
AUCsg is similar to that of BHI 30 injected either immediately 
before or 15 minutes before a meal.47 BIAsp 30 therefore offers 
the patient a degree of flexibility in terms of injection timing, 
allowing individual adjustment for meal size and content 
without significantly affecting efficacy. This may be useful for 
the elderly, in circumstances where meal size and/or timing 
are uncertain.46 

FlexPen® Design Features Confer 
Usability

A user-friendly insulin delivery system may improve patient 
compliance, and consequently improve glycaemic control.48 It is 
important, therefore, to ensure that the delivery system is simple, 
easy to operate and discreet.

Patients generally prefer a pen-type delivery device to the 
conventional vial and syringe, for improved quality of life.48–51 
BIAsp 30 uses the FlexPen® delivery system, which incorporates 
a number of features designed to maximise user confidence, such 
as an audible ‘click’ when dialling-up the dose. In a comparative 
handling evaluation by patients and healthcare professionals, 
82% of both groups showed a preference for the FlexPen® over 
both the Humalog® Pen and OptiSet®.52	

In a recent crossover trial,53 patients with type 2 diabetes 
were asked to assess both the FlexPen® and the Humalog® Pen 
after injecting insulin (BIAsp 30 and biphasic insulin lispro 25, 
respectively) for 12 weeks. Responses showed the FlexPen® to be 
superior for ease of use, utility and convenience, and confidence 
in optimal diabetes management. Moreover, 74% of patients 
found the FlexPen® easier to use than the Humalog® Pen, with 
76% of patients choosing to continue using the FlexPen® after 
the trial.53 

The preference for the FlexPen® over the Humalog® Pen and 
OptiSet® in handling studies,48,52 by patients of all ages, including 
those with mild visual and dexterity deficits, is testament to its 
safety and user-friendly design features (Table 3). 

Conclusion
Insulin analogues are chemically modified to alter their 

pharmacokinetic profiles, without compromising their metabolic 
actions. BIAsp 30, a premix insulin analogue is a simple regimen 
for insulin initiation in patients with type 2 diabetes. It can be 
started once daily in combination with oral antidiabetics and 
then can be intensified to twice and thrice daily dosing. Being 
more physiological, it provides a significantly better postprandial 
blood glucose and HbA1c control compared with BHI 30, biphasic 
insulin lispro 25, NPH and insulin glargine. 

This better glycemic control has been achieved with 
significantly less number of hypoglycaemic events (both major 
and nocturnal) in comparison to other regimens, which have not 
increased despite intensification with BIAsp 30. Its availability 
in the patient-friendly FlexPen® and meal time flexibility adds to 
the convenience of the patient resulting in better compliance to 
regimen. Given the importance of post prandial glycemic control 
along with simplicity of dosing regimen, BIAsp 30 is an obvious 
choice for initiating insulin therapy and reducing the long term 
morbidity and mortality in patients with type 2 diabetes.
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