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Abstract
Objective: PRESENT is the largest, completed, six-month, multi-national, open-labelled, uncontrolled, observational study of the efficacy and
safety of biphasic insulin aspart 30 (BIAsp 30) treatment in clinical practice. We present results from Turkish patients poorly controlled on oral
antidiabetic treatment (OADs).
Material and Methods: Only data from type 2 diabetes mellitus patients consistently prescribed BIAsp 30+OADs (n=270) or BIAsp 30 only (n=573) are
p r e s e n t e d.
Result: At six months, mean HbA1c was reduced from baseline in the BIAsp 30+OADs (-2.35±1.82%) and BIAsp 30-only groups (-2.05±1.85%)
(p<0.001). More patients achieved HbA1c < 7% in the BIAsp 30+OADs (33.8%) and BIAsp 30-only groups (24.6%), compared with baseline.
Mean FPG and PPPG were reduced in the BIAsp 30+OADs (-85.4±72.4mg/dl; -106.8±80.2mg/dl) and BIAsp 30-only groups (-125.6±83.6
mg/dl; -153.3±87.6mg/dl), respectively (p<0.001). The majority of the hypoglycaemic episodes reported were minor and diurnal. Fifteen 
non-serious adverse drug reactions (ADRs) were reported in the BIAsp 30+OADs group.
Conclusions: Treatment with BIAsp 30 alone or in combination with OADs effectively and safely improved glycaemic control with no major and
few minor hypoglycaemic episodes among patients inadequately controlled on OADs. Turk Jem 2008; 12: 4-9
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Özet
Amaç: PRESENT klinik uygulamada bifazik insülin aspart›n (BIAsp 30) etkinlik ve güvenilirli¤ini göstermeyi amaçlayan alt› ay süreli, çok uluslu,
kontrolsüz, aç›k etiketli, tamamlanm›fl, en büyük gözlemsel çal›flmad›r. Burada oral antidiyabetik (OAD) tedavilerle kontrol alt›na al›namayan
Türkiye’deki hastalar›n sonuçlar›n› sunmaktay›z.
Yöntem: Sadece düzenli biçimde BIAsp 30+OADler (n=270) veya sadece BIAsp 30 (n=573) kullanan tip 2 diabetes mellituslu hastalara ait ver-
iler sunulmufltur.
Bulgular: OADler ile kontrol alt›na al›namayan hastalarda, BIAsp 30 tek bafl›na veya OADler ile birlikte majör hipoglisemi olmaks›z›n ve çok az
minör hipoglisemik atak ile etkin ve güvenilir biçimde glisemik kontrolü iyilefltirmektedir.
Sonuç: Alt›nc› ayda, BIAsp 30+OADler (-2.35±1.82%) ve sadece BIAsp 30 gruplar›nda (-2.05±1.85%) ortalama HbA1c bafllang›ca göre
düflmüfltür (p<0.001). Bafllang›ca göre BIAsp 30+OADler grubunda (33.8%) ve sadece BIAsp 30 kullanan grupta (24.6%) daha çok hasta HbA1c
< %7 hedefine ulaflm›flt›r. Ortalama APG ve PPPG s›ras›yla BIAsp 30+OADler grubunda (-85.4±72.4mg/dl; -106.8±80.2mg/dl) ve sadece BIAsp
30 kullanan grupta (-125.6±83.6mg/dl; -153.3±87.6mg/dl) düflmüfltür, (p<0.001). Ço¤u hipoglisemik olay minör ve diürnal özellikte idi. BIAsp
30+OAD'ler grubunda ciddi olmayan 15 Advers ‹laç Reaksiyonu (A‹R) rapor edildi. Turk Jem 2008; 1: 4-9
Anahtar kelimeler: Bifazik insülin aspart, oral antidiyabetik ilaçlar, tip 2 diyabetes mellitus, insülin analo¤u, kombinasyon tedavisi, klinik deneyim



Introduction

Due to the progressive nature of type 2 diabetes mellitus, the major-
ity of patients need multiple therapies in order to attain and maintain
glycaemic targets in the longer term (1). In many cases, patients
using combination therapies of insulin and oral antidiabetic drugs
(OADs) also benefit from the insulin-sparing effect of some OADs,
which allows a lower dose of insulin to be used, thereby reducing
the potential for adverse effects, including hypoglycaemia (1) and
weight gain (2). Studies have shown that combining insulin with
OADs could be a safe and effective alternative to intensive insulin
therapy (3). Further, the latest diabetes treatment guidelines recom-
mend the use of combination therapy involving modern insulin and
OADs, such as secretagogues (e.g. glyburide) and insulin-sensitizers
(e.g. metformin) (4,5).
Biphasic insulin aspart 30 (BIAsp 30), a premixed insulin analogue
that contains 30% rapid-acting insulin aspart and 70% longer-acting
protaminated insulin aspart, has been investigated and used suc-
cessfully in combination with the majority of marketed OADs, includ-
ing sulphonylureas, thiazolidinediones (6) and biguanides (7,8).
These studies have shown that the addition of BIAsp 30 to an OAD
results in greater glycaemic improvement compared with the addi-
tion of a second OAD (7,8). Following its documented efficacy in
combination therapy, BIAsp 30 has been approved for use in com-
bination with metformin in Europe (9). Combination therapy of BIAsp
30 and OADs is also in line with current IDF recommendations for the
treatment of type 2 diabetes patients with an HbA1c greater than
7.5% while receiving OAD therapy (5).
The efficacy and safety of BIAsp 30 are well established in the cur-
rent literature on controlled clinical trials (8,10-17). However, informa-
tion on its use in routine clinical settings remains limited. The
Physicians’ Routine Evaluation of Safety and Efficacy of NovoMix® 30
Therapy (PRESENT) Study is the largest multi-national, observational
study on BIAsp 30 carried out in a routine clinical setting completed
to date. The aim of the study was to collect data on the safety and
efficacy of BIAsp 30 treatment in a large number of patients with type
2 diabetes in routine clinical practice to support clinical data from
smaller randomized clinical trials. In this article, we present results
from a subgroup of the Turkish cohort who were poorly controlled
on prior OAD treatment and who either added BIAsp 30 treatment
to their prior OAD treatment or who received BIAsp 30 treatment
without continuing their prior OAD treatment. 
BIAsp 30 has been available in Turkey since March of 2003. To our
knowledge, there has been only one previous study of BIAsp 30
conducted in Turkey (18). Turkey currently has an estimated 2.89 mil-
lion patients with diagnosed type 2 diabetes (19), although it is pos-
sible that many others remain undiagnosed. Our study provides
valuable data on the efficacy and safety of BIAsp 30 treatment, with
practical implications for this patient population in Turkey.

Materials and Methods

Study design 
This observational study was designed to evaluate the efficacy and
safety of using BIAsp 30, either as a monotherapy or in combination
with OADs, for type 2 diabetes management in routine clinical prac-

tice. This was a multi-national, multi-centre, six-month, prospective,
open-labeled, uncontrolled, clinical experience evaluation study.
Adding BIAsp 30 treatment to existing OAD treatment and discon-
tinuation of OADs was entirely at the discretion of the attending
physicians. No special investigational procedures outside the nor-
mal clinical practice were planned. A total of 126 centres participat-
ed in the Turkish study. As this was an observational study, the only
selection criteria were that patients had type 2 diabetes mellitus,
were inadequately controlled on their current therapy and were pre-
scribed BIAsp 30, as a monotherapy or in combination with OADs,
in accordance with the approved labeling.
Data collection and study endpoints
The efficacy and safety endpoints were evaluated at three and six
months of BIAsp 30 treatment. The efficacy endpoints were the
change in HbA1c, fasting plasma glucose (FPG) and postprandial
plasma glucose (PPPG) at the end of treatment compared with
baseline. The safety endpoints were the occurrence of hypogly-
caemic episodes and adverse drug reactions (ADRs). Patient data
were collected at baseline, three months and six months using stan-
dardized forms. Data collected included patient demographic data
at baseline (such as weight, duration of diabetes, current diabetes
therapy), HbA1c measurements within one month prior to visit, FPG
and PPPG measurements within one week prior to visit, number of
hypoglycaemic episodes and ADRs. The number of hypoglycaemic
episodes and ADRs at baseline was based on patient recollection
and clinical records from three months prior to the baseline visit. For
the three- and six-month datapoints, the number of hypoglycaemic
episodes was similarly based on patient recollection and clinical
records. Major hypoglycaemic episodes were defined as those
where the patient needed third-party assistance to be treated.
Statistical analyses
The patients were separated into two groups: patients treated with
BIAsp 30 only and patients treated consistently with a combination
of BIAsp 30 and OADs throughout the study (BIAsp 30+OADs). The
safety analysis set consisted of enrolled patients with a minimum of
baseline data. Baseline demographic information, diabetes thera-
py, and efficacy and safety outcomes were presented as descriptive
statistics (%, mean±S.D. or 95% confidence interval). Changes in
HbA1c, FPG and PPPG from baseline were analyzed using the
paired t-test. Changes from baseline in the proportion of patients
with an HbA1c of less than 7% (ADA guidelines) were compared
using the McNemar’s test. Hypoglycaemic episodes and ADRs were
presented according to category and severity using summary statis-
tics and event rates. All statistical analyses were performed using
SAS® version 9.1.3 (SAS Institute, NC, USA).

R e s u l t s

Baseline demography 
The safety analysis set consisted of 270 patients in the BIAsp 30+OADs
group and 573 patients in the BIAsp 30-only group (Table 1). The major-
ity of patients in both groups completed the six-month study (82% in the
BIAsp 30+OADs group and 85% in the BIAsp 30-only group). The mean
body mass index (BMI) was higher in the BIAsp 30+OADs group, where-
as the mean duration of diabetes, mean FPG and mean PPPG were
slightly higher in the BIAsp 30-only group.
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OAD and BIAsp 30 exposure
Prior treatment
In the BIAsp 30+OADs group, the majority of patients were previous-
ly treated with sulphonylureas+biguanides (41.1% [111 patients]) or
sulphonylureas+biguanides+alpha glucosidase inhibitors (16.3% [44
patients]), or sulphonylureas only (8.9% [24 patients]). In the BIAsp 30-
only group, the majority of patients were previously treated with sulp-
honylureas only (29.8% [171 patients]) or
sulphonylureas+biguanides (28.3% [162 patients]) or sulphony-
lureas+biguanides+alpha glucosidase inhibitors (11.3% [65 patients]).

Current treatment
The dosage of biguanides and alpha glucosidase inhibitors concur-
rently prescribed with BIAsp 30 treatment generally increased from
baseline to six months (Table 2) (dosage of sulphonylureas was not
presented due to the wide range available). The mean total daily
dosage of BIAsp 30 per body weight (b.w.) at three and six months
increased slightly from baseline in both groups (Table 2). The major-
ity of patients in both groups followed a twice-daily injection regi-
men: 97.4% at baseline, 96.1% at three months and 99.1% at six
months in the BIAsp 30+OADs group and 98.8% at baseline, 98.6%
at three months and 98.1% at six months in the BIAsp 30-only group.
E f f i c a c y
Glycaemic control was significantly better compared with baseline in
both treatment groups at the end of three and six months (p<0.001)
(Table 3). Although a significantly greater reduction in mean HbA1c
was observed in the BIAsp 30+OADs group (p<0.001 at three
months, p=0.032 at six months), the HbA1c values at six months
were comparable between the treatment groups (7.40±1.01% in the
BIAsp 30+OADs group and 7.59±1.16% in the BIAsp 30-only group).
Similarly, although the BIAsp 30-only group showed a significantly
greater reduction in mean FPG (p < 0.001 at three and at six months)
and mean PPPG (p<0.001 at three and at six months), the mean FPG
and PPPG values at six months were comparable between the
groups: 145.0±39.5 mg/dl and 177.6±42.3 mg/dl in the BIAsp
30+OADs group, and 142.3±36.8 mg/dl and 181.4±48.3 mg/dl in
the BIAsp 30-only group, respectively.
A higher proportion of patients in the BIAsp 30+OADs group
reached target HbA1c, compared with the BIAsp 30-only group (Fig. 1).
Among the patients who achieved an HbA1c of less than 7%, 38% in
the BIAsp 30+OADs group and 85% in the BIAsp 30-only group did
not report any hypoglycaemic episodes throughout the study. 
S a f e t y
The number of patients who reported hypoglycaemic episodes
increased from 11.9% at baseline to 41.4% at six months in the BIAsp
30+OADs group and from 5.6% to 12.3% in the BIAsp 30-only group.
Most of the hypoglycaemic episodes were reported at three months
(335 events in the BIAsp 30+OADs group and 172 events in the
BIAsp 30-only group), and fewer episodes were reported at six
months (229 events and 143 events, respectively). Most of the hypo-
glycaemic episodes in both treatment groups were minor and diur-
nal in nature. While the rate of minor, diurnal and nocturnal hypo-
glycaemic episodes increased at the end of the study from baseline
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Table 1.  Baseline characteristics

Characteristics BIAsp 30 + OADs BIAsp 30 only
Safety population 270 573
Gender (male/female), (%) 42.2 / 57.8 43.3 / 56.7
Ethnicity
White, N (%) 258 (97.0) 538 (94.4)
Other, N (%) 8 (3.0) 32 (5.6)
Mean age, years ± S.D. 55.0±9.4 56.3±10.9
Mean diabetes duration, years ± S.D. 8.6±6.1 9.7±6.0
Mean BMI, kg/m2 ± S.D. 29.4±4.5 28.2±4.5
Mean HbA1c, %±S.D. 9.9±2.0 9.7±2.0
Mean FPG, mg/dl±S.D. 236.0±79.3 277.4±86.5
Mean PPPG, mg/dl±S.D. 297.2±88.3 344.1±93.7
BMI: Body mass index; FPG: Fasting plasma glucose;  PPPG: Postprandial plasma glucose

T a b l e 2 . Mean total daily dosage of OADs and BIAsp 30

BIAsp 30 + OADs1 BIAsp 30 only

Safety population 270 573

Prior to study

OADs, mg±S.D.
Biguanides 1607.0±539.1 1629.0±546.8 
Meglitinides 145.5±149.5 91.6±129.0 
Thiazolidinediones 4.1±0.7 4.9±2.3 
Alpha-glucosidase inhibitors 233.1±78.7 218.9±95.1

Baseline

BIAsp 30, U/kg b.w.±S.D. 0.4±0.1 0.5±0.2

OADs, mg±S.D.
Biguanides 1594.2±504.7 N.A.2

Meglitinides 57.7±97.3
Thiazolidinediones 4.4±1.3
Alpha-glucosidase inhibitors 230.0±76.4

Three months
BIAsp 30, U/kg b.w.±S.D. 0.5±0.2 0.5±0.2

OADs, mg±S.D.
Biguanides 1652.8±483.1 N.A.
Meglitinides 57.9±97.1
Thiazolidinediones 4.2±1.3
Alpha-glucosidase inhibitors 241.9±75.0

Six months
BIAsp 30, U/kg b.w ±S.D. 0.5±0.1 0.6±0.2

OADs, mg±S.D.

Biguanides 1726.0±482.1 N.A.
Meglitinides N.A.3

Thiazolidinediones 4.4±1.6
Alpha-glucosidase inhibitors 264.5±59.4
1Dosage of sulphonylureas is not presented due to the wide range of sulphonylureas available. 2N o t
applicable because no patients took OADs. OADs: Oral antidiabetic drugs

Figure 1. Proportion of patients with an HbA1c of < 7% before and after
treatment
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in both groups, the rate of major episodes decreased over the same
period (Fig. 2). The BIAsp 30+OADs group reported a higher rate of
minor, diurnal and nocturnal episodes, whereas the rate of major
episodes was comparable between groups. Fifteen non-serious
ADRs were reported in the BIAsp 30+OADs group and none in the
BIAsp 30-only group. There were no serious ADRs reported in either
treatment group. The non-serious ADRs were lipodystrophy (10
events), oedema (four events) and symptoms of local hypersensitiv-
ity (one event). 

D i s c u s s i o n

The data from the Turkish PRESENT study serve to compare the
results of two treatment options for initiating insulin treatment in

insulin-naïve patients in a clinical setting. Both regimens, BIAsp
30+OADs and BIAsp 30-only, were shown to be effective in lower-
ing the parameters of glycaemic control. Since baseline demo-
graphic status and study design can influence the extent of improve-
ments in the parameters of glycaemic control between studies (20),
it is not appropriate to compare absolute results from our current
study to other studies on BIAsp 30 treatment. Nevertheless, other
studies of BIAsp 30 treatment in insulin-naïve patients have consis-
tently reported reductions in HbA1c: BIAsp 30-only [-1.6% (7)] and
BIAsp 30+OADs [-1.3% (8), -1.6% (21), -1.7% (7), -2.8% (12)]. 
In this study, patients treated with a combination of BIAsp 30+OADs
showed a greater reduction in HbA1c levels, compared with those
treated with BIAsp 30 alone. This finding is consistent with other
studies of combination therapy involving insulin and OADs, particu-
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T a b l e 3. Means and Standard Deviation of Concentration of FBS- 2hppBS  – Hb A1C & C-peptide in Diabetic patients of L-Carnitine and placebo groups.

BIAsp 30 + OADs BIAsp 30 only

Safety population 270 573

Mean HbA1c, % ± S.D. (95% CI)

At baseline 9.89±1.98 9.69±1.99

Change at three months of treatment -1.96±1.63* -1.56±1.74*
(-2.18;-1.7.5) (-1.73;-1.39)

Change at six months of treatment -2.35±1.82* -2.05 ± 1.85*
(-2.60;-2.11) (-2.23;-1.88)

Mean FPG, mg/dl ± S.D. (95% CI)

At baseline 235.6 ± 78.9 277.2 ± 87.0

Change at three months of treatment -70.6 ± 75.5* -110.6 ± 84.1*
(-80.3;-60.9) (-118.4;-102.7)

Change at six months of treatment -85.4 ± 72.4* -125.6 ± 83.6*
(-95.5;-75.3) (-133.7;-117.5)

Mean PPPG, mg/dl ± S.D. (95% CI)

At baseline 296.9 ± 88.1 344.3 ± 93.1

Change at three months of treatment -101.2±90.4* -137.8±94.2*
(-113.1;-89.4) (-146.6;-129.2)

Change at six months of treatment -106.8±80.2* -153.3±87.6*
(-118.4;-95.5) (-162.1;-144.5)

* p < 0.001 (change from baseline).

CI: Confidence interval; FPG: Fasting plasma glucose;  PPPG: Postprandial plasma glucose

Figure 2. Hypoglycaemia at baseline and end of study (EOS) stratified according to (a) time of day and (b) severity. End of study includes data from three
and six months
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larly if the OADs used were insulin sensitizers such as thiazolidine-
diones or metformin (22). This combination therapy constitutes a reg-
imen that could both replace insulin and increase insulin sensitivity,
creating a synergistic drug effect (22). The only other known study on
BIAsp 30 conducted in Turkey was a multi-centre, open-labeled, ran-
domized, parallel-group trial comparing three treatment regimens in
patients with type 2 diabetes: twice-daily BIAsp 30-only versus twice-
daily BIAsp 30+metformin versus once-daily insulin glargine (18).
After 24 weeks, mean HbA1c was reduced by 2.1% and 2.0% in
patients treated with BIAsp 30+metformin and BIAsp 30-only,
respectively (the mean HbA1c was reduced by 0.8% in patients treat-
ed with glargine). Similarly, in a multi-national, open-labeled, ran-
domized, controlled trial on insulin-naïve patients (7), a twice-daily
regimen of BIAsp 30+metformin was shown to reduce HbA1c by
1.7%, compared with 1.6% in a twice-daily regimen of BIAsp 30-only. 
A greater proportion of the patients in the BIAsp 30+OADs group
achieved an HbA1c of less than 7%, compared with the BIAsp 30-
only group. Similar results were reported in the previous Turkish
study on BIAsp 30 (18). In a randomized, double-blind trial com-
paring insulin-only treatment with insulin+metformin treatment
(23), 54% of patients in the insulin+metformin group achieved an
HbA1c of less than 6.5%, compared with 18% in the insulin-only
group. It appears that BIAsp 30+OAD combination therapy
enabled more patients to reach target HbA1c, an observation
that could be of interest to clinicians.
Interestingly, the reductions in FPG and PPPG were greater in the
BIAsp 30-only group, compared with the BIAsp 30+OADs group. 
A similar result was observed in the previous Turkish study, in which
the BIAsp 30-only group showed a marginally greater reduction of
36.0 mg/dl in FPG, compared with a reduction of 34.2 mg/dl in the
BIAsp 30+metformin group (18). It is likely that differences in baseline
values of HbA1c, FPG and PPPG had an effect on the extent of
improvement between the groups. Nevertheless, the final mean
FPG and PPPG values were comparable between the groups.
The rate of hypoglycaemic episodes increased from baseline levels
in both groups. This was not surprising since the rate of hypogly-
caemia typically increases in patients when glycaemic control is
improved (12,24). The increase was more pronounced in the BIAsp
30 + OADs group. One possible explanation is that while both treat-
ment groups reported a similar increase in BIAsp 30 dosage from
baseline to six months, the BIAsp 30+OADs group also reported
increases in the dosage of OADs, particularly of the biguanides. This
increase could have resulted in heightened sensitivity to insulin (22).
Only minor hypoglycaemia was increased, whereas major hypo-
glycaemia was reduced. This important observation supports the
safety profile of BIAsp 30 observed from other clinical trials
(7,8,12,16,17). The majority of episodes occurred in the first three
months, with fewer episodes occurring in the later part of the study.
This concurs with the results of a two-year randomized, controlled,
multi-national trial, which reported fewer major hypoglycaemic
episodes in the second year, compared with the first year (17). This
supports the hypothesis that the improved pharmacokinetic profile
of biphasic insulin analogues may reduce the risk of hypoglycaemia
while maintaining good control of hyperglycaemia (17). It is of inter-
est to note that a proportion of patients who achieved target HbA1c
(less than 7%) were able to do so without any reports of hypogly-
caemia during the study. The more physiological profile of BIAsp 30
may be a possible explanation for this finding.

This study was observational in nature and hence had its inherent
limitations. The method of data collection for hypoglycaemic
episodes and ADRs was based on patient recollection, which could
have resulted in inconsistent reporting from different countries. The
treatment assignment to BIAsp30+OAD or BIAsp30 only was not
randomized but was at the discretion of the physicians in a routine
clinical setting. The study was conducted over a relatively short peri-
od of six months and was inadequate for capturing long-term
trends and observations. However, given the fact that this study was
carried out in a routine clinical setting, which would be a closer
reflection of the “real-world”, the results are a good indicator of the
effects of treatment with BIAsp 30 in daily practice. The positive
results from this study are in line with and support the results of pre-
vious randomized controlled trials with BIAsp 30.

C o n c l u s i o n s

BIAsp 30 was shown to effectively and safely improve glycaemic con-
trol in patients who were previously inadequately controlled on oral
medication alone. Significant improvements were observed in both
patients who were treated with BIAsp 30 alone or in combination with
OADs. A combination of BIAsp 30+OADs offered slightly better
improvement in HbA1c, compared with BIAsp 30 monotherapy. No
major hypoglycaemic episodes were reported and both treatment
options were associated with a low frequency of minor hypoglycaemia.
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