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Abstract
Objective: To assess outcomes in Turkish type 1 and 2 diabetic patients given insulin detemir in the multinational PREDICTIVE™ study.  
Materials and Methods: PREDICTIVE™ was a large, open-label, prospective, observational study examining the efficacy and safety of insulin
detemir in routine clinical practice. Data from the Turkish cohort (2786 patients) were analysed following a 12-week treatment period.   
Results: Following treatment, HbA1c significantly decreased by-1.81% (from 9.66%) in type 1 diabetics and by-1.77% (from 9.54%) in type 2 
diabetics (P<0.0001). Mean fasting blood glucose (FBG) reduced from 12.35 mmol/L (222.3 mg/dL) to 8.10 mmol/L (145.8 mg/dL) in type 1 
diabetics and from 13.46 mmol/L (242.3 mg/dL) to 8.05 mmol/L (144.9 mg/dL) in type 2 diabetics (P<0.0001). Mean within-patient variability of
FBG was also reduced (P<0.0001). Serious adverse drug reactions occurred in four patients, 38 if including major hypoglycaemia. Total, major
and nocturnal hypoglycaemic events all reduced in frequency after 12 weeks (P<0.0001). 
Conclusions: Insulin detemir treatment for 12 weeks resulted in improved, more predictable glycaemic control, modest weight loss or minimal
weight gain, and reduced incidence of hypoglycaemia in a large cohort of Turkish patients with diabetes treated according to local clinical 
practice. Turk Jem 2008; 12: 91-6
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Özet
Amaç: Bu çal›flma, uluslaras› bir çal›flma olan PREDICTIVE™ çal›flmas›na Türkiye’den kat›lan Tip 1 veya Tip 2 diyabetli hastalar›n insülin detemir
tedavisine bafllamalar›n›n sonuçlar›n› de¤erlendirmektedir. 
Gereç ve Yöntemler: PREDICTIVE™, insülin detemirin rutin klinik uygulamadaki güvenilirlik ve etkinli¤ini gözleyen, büyük çapl›, aç›k etiketli, prospek-
tif bir gözlemsel çal›flmad›r. 12 haftal›k bir tedavi döneminden sonra, Türkiye kohortundan (2786 hasta) elde edilen verilerin analizi yap›lm›flt›r.  
Bulgular: Tedavi döneminin sonunda HbA1c, Tip 1 diyabetli hastalarda belirgin olarak %1.81 oran›nda (%9.66’dan), Tip 2 diyabetli hastalarda
ise %1.77 (%9.54’den) olacak flekilde belirgin olarak düflmüfltür (her iki grup için de P<0.0001). Ortalama açl›k kan glukozu (AKG) Tip 1 diyabetli
hastalarda 12.35 mmol/L (222.3 mg/dL)’den 8.10 mmol/L (145.8 mg/dL)’ye; Tip 2 diyabetli hastalarda 13.46 mmol/L (242.3 mg/dL)’den 8.05
mmol/L (144.9 mg/dL)’ye düflmüfltür (her iki grup için de P<0.0001). Bununla birlikte, hastalar›n kendi içinde görülen AKG de¤iflkenli¤i de
azalm›flt›r (her iki grup için de P<0.0001). Tip 2 diyabetli hastalar›n vücut a¤›rl›¤›nda az miktarda (0.2 kg) düflüfl görülmüfltür. Hastalar›n
dördünde (majör hipoglisemiler de dahil oldu¤unda otuzsekizinde) ciddi advers ilaç reaksiyonu görülmüfltür. Total, majör ve noktürnal
hipoglisemik olaylar, detemir tedavisine baflland›ktan sonra düflüfl göstermifltir (P<0.0001): Majör hipoglisemik olaylar Tip 1 diyabetli hastalar-
da, 3.9’dan 0.6 olay/hasta-y›l›’na; Tip 2 diyabetlilerde ise 1.2’den 0.1 olay/hasta y›l›’na düflmüfltür (her iki grup için de P<0.0001).
Sonuç: Sonuç olarak, lokal klinik uygulamalara uygun olarak Türk hastalardan oluflan büyük bir kohorta uygulanan insülin detemir tedavisi,
12 hafta sonunda iyileflmifl ve daha öngörülebilir glisemik kontrol, az miktarda kilo kayb› ve hipoglisemi insidans›nda düflüfl ile sonuçlanm›flt›r.
Turk Jem 2008; 12: 91-6
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Introduction

The therapeutic goal in diabetes is to achieve and maintain
blood glucose levels as close to normal as possible. Glycated
haemoglobin (HbA1c) provides a measure of long-term glucose
control and individuals with normal glycaemic control would be
expected to have HbA1c values <6.0% (1). Current treatment
goals from the American Diabetes Association (ADA) and 
the European Association for the Study of Diabetes (EASD) 
recommend that individuals with diabetes should strive to
achieve an HbA1c of ≤7.0%, while the American College of
Endocrinology (ACE)/American Association of Clinical
Endocrinologists (AACE) recommend a lower HbA1c target of
≤6.5% (1,2). Achieving target HbA1c levels are important 
because poorly controlled diabetes is associated with a greater
incidence and a faster rate of progression of complications such as
retinopathy, circulatory problems and cardiovascular disease (3-6).
While maintenance of strict glycaemic control is important 
to minimize diabetic complications, it also increases the risk of
hypoglycaemic events. This risk may be increased because of the
pharmacokinetic limitations of human insulins, such as neutral
protamine Hagedorn (NPH), making insulin dosing more difficult.
NPH exhibits peak activity 5-7 h after administration, which can
raise the risk of nocturnal hypoglycaemic events following
evening administration (7,8). The absorption kinetics of NPH are
also variable (9), which can make it difficult to accurately predict
the duration of action (7). In addition, insulin treatment can induce
pronounced weight gain, which means that patients often resist
insulin initiation and may fail to comply with treatment (10). 
Insulin analogues were developed to provide a more ‘physiological’
pharmacokinetic profile than that achieved with subcutaneously
injected human insulin. Basal insulin analogues, such as insulin
detemir and glargine, offer more prolonged activity than NPH
insulin, potentially reducing the risk of hypoglycaemia (11). In 
isoglycaemic clamp studies, insulin detemir has demonstrated
improved pharmacokinetic and pharmacodynamic activity 
combined with improved within-patient variability compared
with NPH insulin (11-13), or insulin glargine (11,14). Clinical trials
have shown that insulin detemir provides effective glycaemic
control with reduced weight gain compared with NPH or insulin
glargine (15-22), and a reduced risk of hypoglycaemic events
compared with NPH insulin (15,16,19,20,23,24).
Approximately 2.6-2.9 million Turkish people have diabetes and
300,000 individuals develop the disease each year (25,26).
Moreover, an additional 2.4 million are estimated to have
impaired glucose tolerance (26), placing them at increased risk
of developing diabetes and cardiovascular disease. Insulin 
analogues are being increasingly used in the treatment of 
diabetes in Turkey, hence the importance of insights into their
everyday clinical performance from studies such as PREDICTIVE™
(Predictable Results and Experience in Diabetes through
Intensification and Control to Target: An International Variability
Evaluation). PREDICTIVE was an open-label, prospective, 
observational study to evaluate the safety and efficacy of insulin
detemir in a large cohort of diabetic patients in primary and 
secondary care settings (27,28). In this report, the safety and 
efficacy of insulin detemir treatment was examined in the Turkish
cohort of the PREDICTIVE study. 

Materials and Methods

Study design and objectives
PREDICTIVE is an open-label, prospective, observational study
evaluating the safety and efficacy of insulin detemir treatment in
patients with type 1 or type 2 diabetes. 
Patient population
PREDICTIVE has recruited more than 35,000 patients from 25
nations worldwide, including more than 20,500 patients from 11
European countries. This study reports on the 12-week follow-up
data from 2786 patients in the Turkish cohort with type 1 diabetes
(627 patients, 23%) or type 2 diabetes (2150 patients, 77%).
Disease classification was missing for nine patients in the cohort.
The trial was performed in accordance with Turkish regulatory
requirements, with recruited patients giving informed consent. 
Treatment regimen
Patients were prescribed insulin detemir by their physician as
part of their standard clinical care and followed up after 12
weeks. The choice of insulin dosing regimen, and any decision to
discontinue or modify any element of the treatment at the time 
of commencing insulin detemir (or subsequently), were based 
on clinical evaluation and were at the discretion of the physician.
The inclusion and exclusion criteria have been reported 
previously (27). 
Primary and secondary endpoints
The primary endpoint was serious adverse drug reactions
(SADRs), including major hypoglycaemic events. Secondary 
endpoints included rates of total and nocturnal hypoglycaemia,
HbA1c, mean self-monitored fasting blood glucose (FBG) or 
fasting plasma glucose, within-patient FBG variability and body
weight change. Safety and efficacy endpoints were assessed
from patient records, recall and diaries. Hypoglycaemic events
were recorded over the 4 weeks preceding the initiation of insulin
detemir and again during the 4 weeks preceding follow-up.
Major hypoglycaemic events were defined as an episode 
in which the patient was unable to self-treat and third-party 
intervention was required. The patient also had to have one of
the following for this classification: (i) blood glucose <2.8 mmol/L
(<50 mg/dL); or (ii) reversal of symptoms after food intake,
glucagon or intravenous glucose administration. Nocturnal
events were defined as those occurring in the interval between
bedtime and normal morning waking. 
FBG variability was defined as the standard deviation (SD) 
calculated from FBG measurements made within the 4-week
intervals preceding the baseline and follow-up visits. Up to 6 
values were included wherever possible with a minimum of 2
values required.
Statistical analysis
Efficacy analyses included all patients with at least one efficacy
measurement at baseline and during the follow-up period.
Descriptive statistics, including means and SD, were used to
describe demographic parameters, HbA1c, mean FBG, body
weight, body mass index and hypoglycaemic events. Changes
from baseline were analysed using paired t-tests for HbA1c, body
weight change, and mean FBG. The Wilcoxon paired sign rank
sum test was used for discrete variables such as rate of 
hypoglycaemic events. A P-value of <0.05 was considered 
statistically significant.
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Results

Demographics 
Table 1 shows basic demographic data and recorded reasons
for initiating insulin detemir in the type 1 and type 2 diabetic
patients. The most common reasons for physicians initiating
insulin detemir at baseline were: to improve glycaemic control; to
reduce blood glucose variability; and to reduce the risk of 
hypoglycaemia (Table 1).
SADRs and hypoglycaemia
A total of 11 SADRs, other than major hypoglycaemia, were 
experienced by 4 of 2786 (0.14%) patients (Table 2). One patient
with type 1 diabetes experienced generalised oedema, while
three patients with type 2 diabetes experienced the remaining
SADRs (Table 2). When major hypoglycaemic events were included
as SADRs, the number of individuals experiencing SADRs increased
to 38 of 2786 (1.36%). SADRs including major hypoglycaemic events
were more common in patients with type 1 than in those with
type 2 diabetes (19 of 627 [3.0%] compared to 19 of 2150 [0.9%]).
After 12 weeks of insulin detemir therapy, the mean rate of total
hypoglycaemic events was significantly decreased compared
with baseline in patients with type 1 diabetes (10.0 fewer 
hypoglycaemic events/patient-year; P<0.0001) and in type 2 
diabetes (3.5 fewer hypoglycaemic events/patient-year;
P<0.0001; Figure 1). Significant decreases in major and nocturnal
hypoglycaemic events were also observed following 12 weeks of
insulin detemir treatment. The mean rate of major hypoglycaemic
events decreased by 3.3 events/patient-year (P<0.0001) and 1.1
episode/patient-year (P<0.0001) in type 1 and type 2 diabetes,
respectively. Nocturnal hypoglycaemic events were reduced by
2.9 events/patient-year in patients with type 1 diabetes and by
1.2 events/patient-year in the patients with type 2 diabetes
(P<0.0001).
Glycaemic control
Insulin detemir treatment resulted in significant improvements in
all of the measures of glycaemic control (mean HbA1c, mean FBG
and mean within-patient FBG variability) in both type 1 and type
2 diabetes patients (P<0.0001, all endpoints; Figure 1). Insulin
detemir reduced HbA1c-by 1.81% and 1.77% in patients with type
1 and type 2 diabetes, respectively (P<0.0001; Figure 2a). Mean
FBG was reduced by 76.5 mg/dL (4.25 mmol/L) in patients with
type 1 diabetes and by 97.4 mg/dL (5.41 mmol/L) in patients with
type 2 diabetes (P<0.0001, Fig. 2b). Mean within-patient FBG 
variability was reduced by 24.9 mg/dL (1.38 mmol/L) and 18.9
mg/dL (1.05 mmol/L) in patients with type 1 and type 2 diabetes,
respectively (P<0.0001; Figure 2c).
Insulin dosing
The subgroup of patients receiving basal-bolus insulin therapy at
baseline and at Week 12 allowed a ‘like with like’ comparison of
changes in insulin dosing to be made. In this group of patients
with type 1 diabetes, the mean daily dose of basal insulin was
0.32 U/kg at baseline and 0.34 U/kg at Week 12 (respective total
insulin doses were 0.88 U/kg at baseline and 0.95 U/kg at Week
12). In basal-bolus treated patients with type 2 diabetes, the mean
daily basal insulin dose was 0.31 U/kg at baseline and 0.32 U/kg at
Week 12 (respective total insulin doses were 0.76 U/kg at baseline
and 0.81 U/kg at Week 12). At Week 12, 88% of all patients 
administered one daily basal insulin dose (90% of patients with
type 1 diabetes and 87% of patients with type 2 diabetes). 

Mean weight change
After 12 weeks of insulin detemir treatment, there was a modest
increase in total body weight in patients with type 1 diabetes and
a modest decrease in body weight in patients with type 2 
diabetes (P=0.02; Fig. 3). 

Discussion

These data from 2786 Turkish patients with type 1 and type 2 
diabetes demonstrate that 12 weeks of insulin detemir treatment
resulted in improved glycaemic control compared with baseline,
without clinically significant weight gain and with a simultaneous
reduction in hypoglycaemic events. All measures of glycaemic
control (HbA1c, mean FBG, and mean within-patient variability in

TTaabbllee  11..  PPaattiieenntt  ddeemmooggrraapphhiiccss

Demographic parameter Type 1 patients Type 2 patients
N=627 N=2150

Gender (male/female, %) 54/46 40/60

Age (years, mean±SD) 28.9±15.2 55.9±10.5

Weight (kg, mean±SD) 67.8±12.1 77.0±13.0

Body mass index
(kg/m2, mean±SD) 22.8±4.1 28.8±5.3

Duration of diabetes 
(years, mean±SD) 8.2±6.7 10.6±6.6

Physicians’ reason(s) for 
initiating insulin detemir* (%)

Improve glycaemic control 93.6 93.3

Reduce blood glucose variability 47.7 49.0

Reduce risk of hypoglycaemia 31.7 35.1

Unstable diabetes 29.9 30.3

Try new insulin 28.4 28.4

Improve weight control 28.5 27.8

Dissatisfied with current therapy 24.7 23.4

Change as a result of insulin pen 8.1 8.1

Side effects from current therapy 8.3 7.8

*Physicians could state more than one reason

SD = standard deviation

TTaabbllee  22..  SSeerriioouuss  aaddvveerrssee  ddrruugg  rreeaaccttiioonnss  ((SSAADDRR))..  AA  ttoottaall  ooff  1111  aaddvveerrssee
eevveennttss  wweerree  oobbsseerrvveedd  iinn  44  ooff  22778866  ppaattiieennttss  ((00..1144%%))

SADR* Number of episodes

Nausea 1

Vomiting 1

General oedema 1

Injection site oedema 1

Injection site pain 1

Injection site rash 1

Malaise 1

Hypersensitivity 1

Dizziness 1

Erythema 1

Pruritis 1 

*SADR in this table do not include major hypoglycaemic events
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FBG) showed statistically significant improvements (P<0.0001).
These data are consistent with the results of the wider European
PREDICTIVE study, which included 20,531 patients from 11
European countries (28). Baseline HbA1c was somewhat higher in
the Turkish patient population (9.7% for type 1 and 9.5% for type 2
diabetes) compared with the European cohort (8.3% for type 1 and
8.5% for type 2 diabetes) (28). However, following insulin detemir
treatment, HbA1c levels in both type 1 and type 2 diabetes groups
of the Turkish cohort were lowered to 7.8%, which was similar to
the wider European data (HbA1c=7.6-7.8%). Similarly, mean FBG
values and mean within-patient FBG variability were higher in the
Turkish cohort at baseline compared with the European cohort,
but following insulin detemir treatment these parameters were
reduced to similar levels in both cohorts (28). These improvements
in glycaemic control were achieved without major increases in
total insulin dose, and 88% of all Turkish patients required only a
once-daily basal insulin detemir injection.

Figure 1. Mean rate of total, major and nocturnal hypoglycaemic events at
baseline and after 12 weeks of insulin detemir treatment. *P<0.0001
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Figure 2. Mean HbA1c, fasting blood glucose (FBG) and within-patient FBG 
variability at baseline and after 12 weeks of insulin detemir treatment. *P< 0.0001
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Figure 3. Mean body weight before and following 12 weeks of insulin
detemir treatment. †P=0.02
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Insulin treatment is often associated with weight gain, which
may have health implications for patients and is an important
reason for patient resistance to initiating insulin treatment and
subsequent failure to adhere to insulin treatment (29). Clinical trials
have shown that insulin detemir can provide effective glycaemic
control with weight loss or with minimal weight gain in comparison
to other basal insulins (29,30). Although randomized clinical 
trials provide the ‘gold standard’ for evaluating medicines, they
do have certain drawbacks as they include relatively small 
numbers of highly selected patients who receive intensive 
clinical support in order to optimise clinical outcomes (31).
Therefore, large observational studies, such as PREDICTIVE, can
complement randomized clinical trials by providing valuable
information about the efficacy and safety of drugs in the normal
clinical setting, where patients do not receive such intensive 
support. Results from both the PREDICTIVE European cohort (28),
and the Turkish cohort reported here, demonstrate that insulin
detemir treatment can result in substantially improved glycaemic
control without clinically significant weight gain in a real-life 
clinical setting. This study demonstrated that in predominantly
adult patients with type 2 diabetes, insulin detemir treatment is
associated with modest weight loss despite the improvement in
glycaemic control. In the type 1 diabetic patient population, which
includes a greater proportion of adolescents and children,
insulin detemir was associated with modest weight gain, as
would be expected in such a population.
The Turkish data were also consistent with the overall European
PREDICTIVE data (28) in showing statistically significant and
clinically significant reductions in total, major, and nocturnal
hypoglycaemic events. The rates of major hypoglycaemia in the
Turkish population at baseline (3.9 and 1.2 events/patient-year in
patients with type 1 and type 2 diabetes, respectively) were 
similar to those reported in the larger European cohort (3.8 and
0.8 events/patient-year) (28). In the Turkish cohort, 12 weeks of
insulin detemir treatment significantly reduced the rate of major
hypoglycaemic events to 0.6 events/patient-year in patients with
type 1 disease and to 0.1 events/patient-year in those with type 2
diabetes, which was consistent with the data from the wider
European cohort (28). The reported rates of total and nocturnal
hypoglycaemia in the Turkish cohort were lower than those
reported by the larger European cohort. For example, the 
baseline rate of nocturnal hypoglycaemia in patients with type 1
disease was 4.2 events/patient-year in the Turkish cohort and
13.7 events/patient-year in the European cohort (28). However, in
both cohorts, insulin detemir treatment significantly reduced the
burden of nocturnal hypoglycaemia. Hypoglycaemic events are
distressing for patients and can result in failure to adhere to
insulin treatment, so any treatment that can reduce the rate of
hypoglycaemia is likely to improve glycaemic control (32).
While the results of this analysis are broadly positive, they should
be interpreted in light of some limitations of this study. PREDICTIVE
is an open-label, prospective, observational non-comparative
study that is likely to include patients for whom insulin detemir
was considered to be well suited and/or patients who were not
considered to be optimally responding to alternative previous
therapies. In addition, the study cohorts do not exclude patients
for whom additional changes of regimen (other than the use 
of insulin detemir) were made. Thus, the improvements in 
endpoints documented here cannot be unambiguously 

attributed to insulin detemir in every case and cannot be expected
for every patient given insulin detemir in preference to alternative
treatments. Another limitation of this study is that data concerning
postprandial blood glucose control were not collected.
Nevertheless, it is encouraging to observe that many of the
objectives physicians gave as reasons for using insulin detemir
and including patients in PREDICTIVE (Table 1) were achieved. 
In summary, the results presented here show that the use of
insulin detemir resulted in improved and more predictable 
glycaemic control without inappropriate weight gain, and
reduced hypoglycaemic events in a Turkish patient population
treated according to local clinical practice. The data are consistent
with those reported from the wider European PREDICTIVE cohort
and support the results of randomized clinical trials. In addition,
our results support the clinical rationale behind the increasing
use of insulin analogues in Turkey.
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