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ABSTRACT

Introduction: The aim was to compare clini-

cal outcomes by different dosing frequen-

cies of insulin detemir (detemir) used over 

52 weeks in various regimens. Methods: This 

analysis involved French patients enrolled 

in PREDICTIVE (a large-scale, multinational, 

observational study of empirical use of detemir 

in everyday clinical practice) for whom data 

have been collected over 52 weeks. Three cohorts 

were considered: patients with type 1 diabetes; 

patients with type 2 diabetes using detemir in a 

basal insulin plus oral antidiabetic drug (OAD) 

regimen; patients with type 2 diabetes using 

detemir as part of basal–bolus insulin therapy. 

In each cohort, data were stratified according to 

detemir dosing frequency at the beginning and 

end of 52 weeks: once daily (o.d.) at the begin-

ning and end; twice daily (b.i.d.) at the begin-

ning and end; o.d. at the beginning, but b.i.d. at 

the end. Endpoints assessed included glycated 

hemoglobin, fasting plasma glucose, hypoglyc-

emia, weight, and insulin dose. Results: There 

were improvements in glycemic control and tol-

erability in all subgroups. Patients completing 

on o.d. dosing tended to have better outcomes 

than those completing on b.i.d. dosing in all 

cohorts, and o.d. administration was associated 

with lower insulin dosing. There was little evi-

dence that switching from o.d. to b.i.d. dosing 

influenced outcomes other than insulin dose. 

However, there were some baseline differences 

between subgroups selected for o.d. and b.i.d. dos-

ing that might have influenced outcomes: many 

patients appeared to have been continued on 
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previous basal dosing frequencies; for others, 

b.i.d. detemir dosing seemed to be used to inten-

sify previous therapy. Conclusions: With the 

caveat that empirical choices of dose frequency 

were made, this analysis shows that empirical 

use of o.d. detemir produces results at least as 

good as empirical use of b.i.d. detemir in basal–

bolus-treated type 1 and type 2 diabetes, and in 

basal plus OAD-treated type 2 diabetes.

Keywords: detemir; insulin analog; once daily; 

PREDICTIVE; twice daily; type 1 diabetes; 

type 2 diabetes

INTRODUCTION

Insulin detemir (detemir) is a basal insu-

lin analog developed to produce a prolonged 

and reproducible time-action profile through 

a unique mechanism of protracted absorption 

involving self-association of detemir molecules 

and reversible albumin binding.1 Detemir has 

a more prolonged and less peaked pharma-

codynamic profile in comparison to neutral 

protamine Hagedorn (NPH) insulin,2 and has 

reduced intrasubject variability in this profile  

in comparison with both NPH insulin3,4 and 

insulin glargine (glargine).3,5 These properties 

likely contribute to a well-documented rela-

tive risk reduction for nocturnal hypoglycemia 

in clinical trial comparisons with NPH insu-

lin.6,7 Despite its relatively prolonged duration 

of action, many of the earlier clinical trials of 

detemir involved twice-daily (b.i.d.) dosing 

regimens, fostering a view that this is the most 

appropriate dosing schedule. Yet some recent 

clamp study analyses5,8 suggest that detemir 

has a mean duration of action of approximately 

24 hours and a very similar pharmacodynamic 

profile to that of glargine, a basal insulin that is 

routinely injected once daily (o.d.). Moreover, 

good results have been reported when detemir 

has been used o.d. in clinical trials,9,10 and in 

observational studies.11 This is of potential 

therapeutic and economic importance because 

not only might an o.d. schedule be regarded as 

more convenient by patients, but there is also 

evidence that b.i.d. dosing tends to escalate the 

basal insulin dose without achieving a propor-

tional benefit in glycemic control.12

A controlled study (Assessment of Detemir 

Administration in a Progressive treat-to-target 

Trial: ADAPT) has recently been reported that 

compared o.d. with b.i.d. dosing of detemir used 

as the basal component of basal–bolus therapy 

for 520 patients with type 1 diabetes.10 ADAPT 

comprised a 4-month randomized period com-

paring o.d. to b.i.d. detemir followed by an 

additional nonrandomized 3-month follow-

up period during which time a change of basal  

dosing frequency (from o.d. to b.i.d. or vice versa) 

was permitted. The ADAPT study showed non-

inferiority with regard to glycemic control for 

o.d. versus b.i.d. dosing at the end of the 4-month 

randomized period, while at 7 months, patients 

who switched from o.d. to b.i.d. detemir did 

not show clinically significant improvement in  

glycated hemoglobin (HbA1c). In short, the study 

suggested that o.d. dosing is the most appropri-

ate routine dosing schedule with which to intro-

duce detemir, although there was some evidence 

of a subset that would benefit from a change to 

b.i.d. dosing.

PREDICTIVE (Predictable Results and 

Experience in Diabetes through Intensification 

and Control to Target: an International 

Variability Evaluation) is a very large-scale, 

international, open observational study assess-

ing the empirical use of detemir in the every-

day clinical setting.13 Data have been collected 

for patients with type 1 or type 2 diabetes and 

these can be stratified by current and previous 

regimens. Most patients in PREDICTIVE have 

been given detemir o.d., achieving clinically 
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important improvements in glycemic con-

trol,11,14-17 but some have received detemir b.i.d. 

from the start of therapy, or after commencing 

on o.d. detemir. PREDICTIVE therefore provides 

an opportunity to verify the conclusions of the 

ADAPT study in a variety of different patient 

groups and over longer time periods. In France, 

the study has continued for 52 weeks so useful  

longitudinal assessments can now be made. 

We therefore sought to compare outcomes 

after 52 weeks of treatment for patients who 

had begun and completed this study period on 

o.d. detemir to those of patients beginning and 

completing on b.i.d. dosing, or switching from 

o.d. to b.i.d. dosing. We also had the oppor-

tunity to stratify results by diabetes type and 

treatment regimen to answer the question of 

whether clinical outcomes are affected by the 

dose frequency of detemir.

MATERIALS AND METHODS

Study Design

PREDICTIVE is an observational, multi-

center, open-label, prospective study of the 

empirical use of detemir in type 1 and type 2 

diabetes. The present analysis included patients 

from the French cohort of PREDICTIVE who 

had received 52 weeks of treatment with 

detemir injected subcutaneously and pre-

scribed according to product labeling at the 

discretion of participating diabetologists/

endocrinologists in a routine clinical practice 

setting. Data for the full French PREDICTIVE 

cohort of 1772 patients will be published sep-

arately. The present post-hoc analysis consid-

ered three separate and identifiable cohorts 

within this full cohort for whom baseline and 

52-week data were available:

Patients with type 1 diabetes receiving 1. 

detemir in basal–bolus insulin therapy

Patients with type 2 diabetes receiving 2. 

detemir in basal insulin plus oral antidia-

betic drug (OAD) therapy

Patients with type 2 diabetes receiving 3. 

detemir in basal–bolus insulin therapy.

For each of these cohorts we attempted to 

stratify outcomes according to the frequency 

of basal insulin dosing. Therefore, three sub-

groups were specified according to basal insulin 

dose frequency:

Patients commencing and completing the 

study on o.d. detemir. This cohort (here-

after termed the “o.d. group”) is likely to 

include mostly individuals who were on 

o.d. detemir throughout, although it is pos-

sible that some patients may have used dif-

ferent regimens at some interim stage of 

the study.

Patients commencing and completing the 

study on b.i.d. detemir. This cohort (here-

after termed the “b.i.d. group”) is likely to 

include mostly individuals who were on 

b.i.d. detemir throughout, but it is again pos-

sible that some may have used different reg-

imens at some interim stage of the study.

Patients commencing the study on o.d. 

detemir, but subsequently switching and 

hence completing the study on b.i.d. dosing  

(hereafter termed the “o.d.-b.i.d. switch 

group”).

As this was an observational study, there were 

few inclusion and exclusion criteria, with the 

selection of patients being at the discretion of 

each participating physician. The minimum age 

for inclusion in France, however, was 18 years. 

No study-specific procedures outside normal 

clinical practice were conducted except for the 

collection of data at clinic visits held at baseline 

and at 12, 26, and 52 weeks.

The study was performed in accordance with 

the regulatory requirements for observational 

studies in France. Informed, verbal consent 



538 Adv Ther (2009) 26(5):535-551.

was given by patients prior to enrollment in 

the study.

Clinical Endpoints

The primary endpoint of PREDICTIVE is the 

occurrence of serious adverse drug reactions, 

but for the purposes of the current analysis 

we considered the efficacy endpoints of insu-

lin dose, HbA1c, fasting plasma glucose (FPG), 

and FPG variability (defined as the standard 

deviation of the mean FPG value taken from 

immediate pre-visit patient records), and 

the safety endpoints of body weight and the 

number of hypoglycemic episodes occurring 

within the 4-week period immediately preced-

ing each visit.

Hypoglycemic episodes were categorized 

according to severity and time of occurrence 

and incidences extrapolated into events per 

patient per year. A major hypoglycemic episode  

was defined as an episode with severe cen-

tral nervous system symptoms consistent  

with hypoglycemia, in which the patient was 

unable to perform self-treatment and had either 

a blood glucose measurement of <2.8 mmol/L 

or a reversal of symptoms after food, gluca-

gon, or intravenous glucose was administered. 

Nonmajor episodes were defined as symptoms 

of hypoglycemia that resolved with oral carbo-

hydrate intake, glucagon, or intravenous glu-

cose, and any symptomatic or asymptomatic 

glucose reading of <2.8 mmol/L. A noctur-

nal hypoglycemic episode was defined as an  

episode occurring while the subject was asleep 

and/or in bed between their evening retire-

ment and morning waking. Data concerning 

hypoglycemia and FPG variability were based 

on patients’ notes, self-monitored blood glu-

cose diaries, and their general recollection. 

Therefore, signed informed consent forms 

were not required.

Statistical Analysis

Variables were presented using descriptive sta-

tistics (number of events, number of patients, 

mean±SD, or mean±%). Changes between base-

line and 52 weeks were analyzed for statistical 

significance for the main efficacy and safety end-

points, but differences between the cohorts and 

the dose-frequency groups within the cohorts 

were not compared statistically due to confound-

ing factors; the groups were not randomized and 

baseline differences were present. In an attempt 

to show longitudinal changes in endpoints, data 

were also collected at the 12- and 26-week visits.

Changes in the number of hypoglycemic 

events from baseline to 52 weeks were tested 

using the Wilcoxon rank-sum test. Changes in 

mean HbA1c, FPG, FPG variability, and weight 

were analyzed by paired t test. All statistical  

analyses were performed using SAS version 9.1 

(SAS Institute, Cary, NC, USA).

RESULTS

Patient Demographics

Baseline demographic data for all patients 

included in the present analysis are presented 

in Table 1.

From the cohort of patients with type 1 dia-

betes, 157 began and completed the study on 

a regimen of o.d. detemir, while 132 began 

and completed on b.i.d. detemir. There were 

57 patients identified who began on o.d. detemir 

and completed on b.i.d. detemir. Therefore, 

approximately 73% of patients beginning on 

o.d. detemir dosing remained on this regi-

men after 52 weeks. As the combined percent-

ages of patients at baseline recorded as taking 

NPH insulin or glargine were often consider-

ably less than 100%, as were the percentages 

recorded as taking bolus insulin, it is likely 
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Table 1. Baseline demographic data stratified by regimen and insulin detemir dosing frequency.

Type 1 diabetes, basal–bolus therapy

Parameter
o.d. 

n=157
b.i.d. 
n=132

o.d.-b.i.d. 
n=57

Gender (male/female), % 53.5/46.5 50.0/50.0 47.4/52.6

Age, years (mean±SD) 49.0±15.4 49.2±15.0 46.5±16.6

BMI, kg/m2 (mean±SD) 24.7±4.0 24.9±3.8 24.0±3.3

Weight, kg (mean±SD) 69.7±12.6 70.7±12.7 69.0±13.9

Duration of diabetes, years (mean±SD) 15.9±12.0 17.9±12.3 18.5±12.7

Insulin-naïve, % 14.0 3.0 1.8

Basal dose frequency o.d./b.i.d., % 56.7/5.7 43.2/38.6 64.9/10.5

Prior use of NPH/glargine, % 19.7/40.1 31.8/50.0 15.8/56.1

Use of rapid-acting analog, % 50.3 70.5 73.7

Type 2 diabetes, basal insulin plus OAD therapy

Parameter
o.d. 

n=222
b.i.d. 
n=41

o.d.-b.i.d. 
n=0

Gender, male/female, % 56.8/43.2 53.7/46.3 –

Age, years (mean±SD) 62.5±9.8 63.1±11.7 –

BMI, kg/m2 (mean±SD) 29.3±5.4 31.5±5.8 –

Weight, kg (mean±SD) 82.0±15.4 88.2±19.8 –

Duration of diabetes, years (mean±SD) 13.4±7.9 14.2±8.4 –

Insulin-naïve, % 61.7 9.8 –

Basal dose frequency o.d./b.i.d., % 28.4/2.3 56.1/24.4 –

Prior use of NPH/glargine, % 17.1/12.6 36.6/43.9 –

Use of rapid-acting analog, % 0.9 4.9 –

Type 2 diabetes, basal–bolus therapy

Parameter
o.d. 
n=37

b.i.d. 
n=22

o.d.-b.i.d. 
n=7

Gender, male/female, % 43.2/56.8 27.3/72.7 28.6/71.4

Age, years (mean±SD) 62.0±12.2 56.9±9.9 61.0±17.2

BMI, kg/m2 (mean±SD) 32.2±5.3 32.9±6.3 32.2±4.6

Weight, kg (mean±SD) 87.1±19.2 90.2±18.7 86.2±12.5

Duration of diabetes, years (mean±SD) 17.6±10.5 15.5±9.3 22.0±12.5 

Insulin-naïve, % 8.1 0.0 0.0

Basal dose frequency o.d./b.i.d., % 56.8/8.1 36.4/50.0 71.4/0.0

Prior use of NPH/glargine, % 27.0/37.8 27.3/59.1 14.3/57.1

Use of rapid-acting analog, % 75.7 63.6 74.1

b.i.d.=twice daily; BMI=body mass index; NPH=neutral protamine Hagedorn; OAD=oral antidiabetic drug; o.d.=once 
daily; o.d.-b.i.d.=once daily switched to twice daily.
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that not all patients were previously treated 

with basal–bolus insulin therapy and that some 

patients were newly diagnosed upon enrollment 

into PREDICTIVE.

From the cohort of patients with basal plus 

OAD-treated type 2 diabetes, 222 commenced 

and completed on o.d., and 41 on b.i.d. detemir. 

Therefore, 84% of basal plus OAD-treated 

patients were put onto o.d. detemir. No patients 

could be identified who began on o.d. and who 

completed on b.i.d. detemir. It is noteworthy 

that a relatively high percentage of patients 

assigned to o.d. detemir were previously insu-

lin-naïve (Table 1).

From the small cohort of patients on 

basal–bolus insulin-treated type 2 diabetes, 

37 patients began and completed on o.d. and 

22 on b.i.d. detemir, with just seven commenc-

ing on o.d. detemir and completing on b.i.d. 

detemir. Therefore, approximately 84% of 

patients started on o.d. were still on this fre-

quency at 52 weeks.

Clinical and Insulin Dose Outcomes

Clinical outcomes across the cohorts and 

detemir dosing frequency subgroups are pre-

sented in Table 2. Data for HbA1c and final insu-

lin doses are shown graphically in Figure 1.

Basal–Bolus Insulin-Treated Type 1 Diabetes

Glycemic control improved significantly in 

all subgroups. The reductions in HbA1c were par-

ticularly marked in the o.d. and b.i.d. detemir 

groups, but of a lesser extent in the subgroup 

switching from o.d. to b.i.d. detemir (Table 2A, 

Figure 1). Notwithstanding missing data from 

the interim (12 and 26 week) visits, and, for a few 

patients, missing data for certain measurements 

at baseline, the benefits tended to be either pro-

gressive or sustained from early improvement 

(eg, for hypoglycemia rate).

Weight remained stable across 52 weeks in all 

groups despite the improvements in glycemic 

control (Table 2A). The event rate for hypogly-

cemia decreased from baseline in all groups 

(Table 2A), with the difference between baseline 

and endpoint being statistically significant for 

all categories except for major events in the sub-

group switching from o.d. to b.i.d. detemir (due 

to low patient and event numbers). The insulin 

dose, particularly for basal insulin, was higher in 

the b.i.d. detemir compared to the o.d. group, 

and was higher still in the switched patients 

(Figure 1).

Basal-Only Insulin Plus OAD-Treated 

Type 2 Diabetes

Improvement in glycemic control was seen 

in both o.d.- and b.i.d.-detemir-treated patients, 

but the overall control and the level of improve-

ment were both numerically superior in the o.d. 

group (Table 2B, Figure 1).

Weight remained stable throughout the 

study despite the improvement in glycemic 

control, with patients receiving b.i.d. detemir 

tending to be heavier (Table 2B). Hypoglycemia 

rates also tended to decrease across the 

study despite the improved glycemic control 

(Table 2B). The reduction in total hypogly- 

cemia was statistically significant in patients 

receiving detemir o.d., but there were too few 

patients receiving b.i.d. detemir and too few 

events to establish statistical significance in 

this subgroup.

The mean detemir dose was more than twice 

as high in the b.i.d. group as in the o.d. group 

throughout (Table 2B, Figure 1).

Basal–Bolus Insulin-Treated Type 2 Diabetes

The cohort size of this group was small, hence 

few changes between baseline and endpoint  were 

found to be statistically significant, and interpre-

tation of the data should be made with caution 
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Table 2. Clinical data by visit.

(A) Data stratified by insulin detemir dosing subgroup for type 1 diabetes cohort.

1. o.d. 
2. b.i.d. 
3. o.d.-b.i.d. Baseline 12 weeks 26 weeks 52 weeks Change (baseline-52 weeks)

HbA1c, % (mean±SD)

1. 8.49±1.69
n=135

7.90±1.21
n=124

7.71±1.15
n=118

7.66±1.06
n=135

–0.83±1.76
P<0.0001

2. 8.40±1.55
n=112

7.91±1.29
n=98

7.80±1.23
n=98

7.83±1.16
n=112

–0.57±1.38
P<0.0001

3. 8.50±1.48
n=52

8.24±1.34
n=47

7.93±1.19
n=48

8.11±1.35
n=52

–0.39±1.20
P=0.023

FPG, mmol/L (mean±SD)

1. 9.48±3.32
n=101

7.86±2.10
n=87

7.50±2.07
n=90

7.60±2.32
n=101

–1.89±3.48
P<0.0001

2. 9.35±3.01
n=92

8.46±2.34
n=83

8.34±2.84
n=80

8.43±2.65
n=92

–0.92±3.82
P=0.023

3. 8.97±2.41
n=37

8.31±2.99
n=32

9.05±2.96
n=31

8.57±2.75
n=37

–0.39±2.94
P=NS

FPG SD, mmol/L (mean±SD)

1. 2.85±1.60
n=85

2.30±1.30
n=74

2.30±1.40
n=76

2.01±1.23
n=85

–0.84±1.59
P<0.0001

2. 3.01±1.59
n=86

2.50±1.48
n=76

2.58±1.18
n=73

2.35±1.30
n=86

–0.66±1.64
P<0.001

3. 3.06±1.26
n=35

2.55±1.29
n=31

2.87±1.62
n=28

2.28±1.56
n=35

–0.79±1.74
P=0.0116

% HbA1c <7.0%

1. 10
n=135

20
n=124

26
n=118

25
n=135

–

2. 12
n=112

19
n=98

24
n=98

21
n=112

–

3. 13
n=52

15
n=47

25
n=48

19
n=52

–

Weight, kg (mean±SD)

1. 69.5±12.5
n=151

69.8±12.3
n=146

69.5±12.6
n=141

69.7±12.8
n=151

+0.1±4.6
P=NS

2. 70.6±12.8
n=123

70.0±12.0
n=110

70.8±12.9
n=114

70.0±13.4
n=123

–0.6±4.2
P=NS

3. 69.2±14.1
n=54

69.0±13.6
n=49

69.5±14.7
n=51

69.5±14.2
n=54

0.4±5.1
P=NS

(continued on next page)
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Table 2. (Continued)

1. o.d. 
2. b.i.d. 
3. o.d.-b.i.d. Baseline 12 weeks 26 weeks 52 weeks Change (baseline-52 weeks)

Hypoglycemia 

(total e/pt/y)

1. 70.46
n=155

37.05
n=154

30.29
n=147

27.3
n=155

–43.16
P<0.0001

2. 93.34
n=131

62.66
n=118

54.73
n=123

45.76
n=131

–47.58
P<0.0001

3. 116.74
n=57

78.52
n=53

77.74
n=53

67.34
n=57

–49.53
P=0.0028

(major e/pt/y)

1. 4.94
n=155

0.52
n=154

1.17
n=147

1.04
n=155

–3.90
P=0.006

2. 8.84
n=131

0.39
n=118

0.26
n=123

0.39
n=131

–8.45
P<0.0001

3. 4.55
n=57

1.69
n=53

0
n=53

0.65
n=57

–3.90
P=NS

(nocturnal e/pt/y)
1. 15.99

n=155
8.45

n=154
6.50

n=147
6.11

n=155
–9.88

P<0.0001

2. 21.45
n=131

11.09
n=118

10.79
n=123

10.40
n=131

–11.05
P=0.0002

3. 26.00
n=57

16.38
n=53

13.52
n=53

13.00
n=57

–13.00
P=0.0104

Insulin dose, Units/kg (mean±SD)

1. 0.65±0.28
n=135

0.71±0.31
n=131

0.71±0.29
n=126

0.72±0.30
n=135

–

2. 0.65±0.23
n=124

0.74±0.30
n=110

0.76±0.28
n=115

0.77±0.29
n=124

–

3. 0.69±0.25
n=56

0.78±0.28
n=50

0.82±0.30
n=53

0.83±0.32
n=56

–

Insulin detemir, Units/kg (mean±SD)

1. 0.30±0.13
n=157

0.34±0.17
n=152

0.34±0.17
n=146

0.34±0.18
n=157

–

2. 0.40±0.17
n=128

0.46±0.20
n=113

0.48±0.21
n=118

0.49±0.22
n=128

–

3. 0.34±0.13
n=57

0.45±0.22
n=51

0.48±0.23
n=54

0.52±0.23
n=57

–

(continued on next page)
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Table 2. (Continued)

(B) Data stratified by insulin detemir dosing subgroup for type 2 diabetes insulin plus oral antidiabetic drug cohort.

1. o.d. 
2. b.i.d. Baseline 12 weeks 26 weeks 52 weeks Change (baseline-52 weeks)

HbA1c, % (mean±SD)
1. 8.73±1.45

n=208
7.90±1.13

n=192
7.77±1.14

n=194
7.73±1.07

n=208
–1.01±1.48
P<0.0001

2. 8.88±1.31
n=39

8.29±1.28
n=36

8.28±1.30
n=33

8.22±1.22
n=39

–0.66±1.51
P<0.01

FPG, mmol/L (mean±SD)
1. 9.73±2.92

n=139
7.46±2.00

n=123
7.15±1.70

n=126
7.00±1.69

n=139
–2.73±3.07
P<0.0001

2. 8.28±2.27
n=25

8.26±2.19
n=23

8.57±2.12
n=21

8.18±1.72
n=25

–0.10±2.66
P=NS

FPG SD, mmol/L (mean±SD)

1. 1.38±1.15
n=114

1.08±0.57
n=98

1.29±0.75
n=99

1.17±0.92
n=114

–0.21±1.29
P=0.083

2. 1.70±1.17
n=21

1.49±0.97
n=18

1.49±1.05
n=17

1.32±1.07
n=21

–0.39±1.26
P=NS

% HbA1c <7.0%
1. 5

n=208
18

n=192
20

n=194
21

n=208
–

2. 8
n=39

17
n=36

21
n=33

13
n=39

–

Weight, kg (mean±SD)
1. 81.9±15.3

n=215
81.3±15.0

n=208
81.7±15.0

n=209
81.9±15.2

n=215
0.0±4.9
P=NS

2. 89.7±19.8
n=38

90.0±19.4
n=37

88.0±19.1
n=36

89.4±19.9
n=38

–0.2±3.9
P=NS

Hypoglycemia 

(total e/pt/y)

1. 10.40
n=222

7.54
n=217

6.11
n=218

3.38
n=222

–7.02
P=0.0014

2. 12.09
n=41

0.65
n=40

4.03
n=39

3.51
n=41

–8.58
P=NS

(major e/pt/y)

1. 0.52
n=222

0
n=217

0
n=218

0.13
n=222

–0.39
P=NS

2. 2.21
n=41

0
n=40

0
n=39

0.26
n=41

–1.95
P=NS

(continued on next page)
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Table 2. (Continued)

1. o.d. 
2. b.i.d. Baseline 12 weeks 26 weeks 52 weeks Change (baseline-52 weeks)

(nocturnal e/pt/y)

1. 2.08
n=222

0.91
n=217

1.69
n=218

0.91
n=222

–1.17
P=NS

2. 2.21
n=41

0
n=40

1.04
n=39

2.60
n=41

+0.26
P=NS

Insulin detemir, Units/kg (mean±SD)

1. 0.29±0.15
n=85

0.33±0.18
n=81

0.33±0.17
n=84

0.35±0.16
n=85

–

2. 0.54±0.28
n=34

0.69±0.32
n=33

0.71±0.28
n=32

0.74±0.30
n=34

–

(C) Data stratified by detemir dosing subgroup for type 2 diabetes basal–bolus cohort.

1. o.d. 
2. b.i.d. 
3. o.d.-b.i.d. Baseline 12 weeks 26 weeks 52 weeks Change (baseline-52 weeks)

HbA1c, % (mean±SD)

1. 8.79±1.74
n=36

8.31±1.93
n=32

8.11±1.53
n=31

8.06±1.56
n=36

–0.73±1.78
P=0.0190

2. 8.37±1.38
n=19

8.35±1.31
n=19

7.83±0.84
n=17

8.15±1.12
n=19

–0.22±0.87
P=NS

3. 8.40±1.12
n=7

8.30±1.04
n=7

7.73±0.77
n=7

7.96±1.05
n=7

–0.44±1.29
P=NS

FPG, mmol/L (mean±SD)

1. 9.95±3.66
n=25

8.31±2.76
n=22

7.22±2.40
n=22

8.07±3.34
n=25

–1.88±4.81
P=0.0624

2. 10.20±3.58
n=18

9.23±2.40
n=18

8.82±2.04
n=16

9.18±2.24
n=18

–1.02±2.44
P=NS

3. 9.24±3.67
n=7

8.89±3.75
n=7

8.99±3.05
n=7

8.26±2.49
n=7

–0.99±2.81
P=NS

FPG SD, mmol/L (mean±SD)

1. 1.89±1.48
n=19

1.68±0.95
n=17

1.37±1.02
n=18

1.52±0.92
n=19

–0.37±1.20
P=NS

2. 2.54±1.75
n=15

1.24±0.61
n=15

1.43±0.79
n=13

1.66±1.02
n=15

–0.88±1.76
P=NS

3. 1.75±0.52
n=7

1.69±1.22
n=7

1.40±1.13
n=7

1.70±1.31
n=7

–0.06±1.19
P=NS

(continued on next page)
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Table 2. (Continued)

1. o.d. 
2. b.i.d. 
3. o.d.-b.i.d. Baseline 12 weeks 26 weeks 52 weeks Change (baseline-52 weeks)

% HbA1c <7.0%

1. 6
n=36

22
n=32

13
n=31

25
n=36

–

2. 0
n=19

16
n=19

12
n=17

11
n=19

–

3. 14
n=7

14
n=7

14
n=7

0
n=7

–

Weight, kg (mean±SD)

1. 86.6±19.3
n=36

86.7±19.3
n=34

86.1±18.5
n=30

87.7±18.4
n=36

+1.0±4.8
P=NS

2. 90.5±19.1
n=21

88.3±17.4
n=20

90.9±17.1
n=20

90.6±18.2
n=21

+0.1±7.2
P=NS

3. 86.2±12.5
n=7

84.6±12.0
n=7

84.1±12.0
n=7

83.1±12.2
n=7

–3.1±5.9
P=NS

Hypoglycemia

(total e/pt/y)

1. 17.55
n=37

8.71
n=36

6.11
n=32

16.12
n=37

–1.43
P=NS

2. 28.99
n=22

10.66
n=22

16.51
n=22

13.00
n=22

–15.99
P=NS

3. 40.82
n=7

53.82
n=7

29.77
n=7

24.18
n=7

–16.77
P=NS

(major e/pt/y)

1. 0
n=37

0
n=36

0
n=32

0
n=37

–

2. 0.65
n=22

0
n=22

0
n=22

0
n=22

–0.65
P=NS

3. 16.77
n=7

20.41
n=7

3.77
n=7

9.23
n=7

–7.41
P=NS

(nocturnal e/pt/y)

1. 4.55
n=37

1.82
n=36

0.78
n=32

0.65
n=37

–3.90
P=NS

2. 2.99
n=22

1.17
n=22

2.34
n=22

3.51
n=22

+0.65
P=NS

3. 22.23
n=7

20.41
n=7

1.82
n=7

1.82
n=7

–20.41
P=NS

(continued on next page)
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(Table 2C). Glycemic control improved numeri-

cally in all groups with this being of the greatest 

magnitude in the o.d. group (Figure 1).

Weight was relatively stable in the o.d. and 

b.i.d. groups, but decreased steadily by a mean 

3 kg in the seven patients switching from o.d. 

to b.i.d. detemir (Table 2C). Incidences of 

hypoglycemia tended to vary by visit in these 

small subgroups, but there was a clear trend 

towards a reduced incidence of hypoglycemia 

across the study (Table 2C). Hypoglycemic 

events tended to be most common throughout 

in the seven patients who switched from o.d. to 

b.i.d. detemir.

Insulin doses were lowest in the o.d. detemir 

group. In the seven patients switching to b.i.d. 

they did not reach such high values as in those 

patients on b.i.d. throughout, the latter com-

mencing on a much higher starting dose.

DISCUSSION

The PREDICTIVE study provides a large data-

base of clinical outcomes collected from a very 

wide range of detemir-treated patients (cur-

rently more than 35,000 worldwide), hence 

subgroups can be defined retrospectively by a 

variety of demographic or treatment criteria. The 

PREDICTIVE study therefore provides a resource 

with considerable potential to advance our 

knowledge about the clinical profile of detemir 

(as well as other practical issues of everyday dia-

betes management) through exploratory analy-

ses. There are, however, important caveats and 

limitations to consider with such assessments 

due to PREDICTIVE being an open observational 

study, and these are discussed further below. 

Nevertheless, the present work has enabled us 

to make exploratory comparisons of clinical 

Table 2. (Continued)

1. o.d. 
2. b.i.d. 
3. o.d.-b.i.d. Baseline 12 weeks 26 weeks 52 weeks Change (baseline-52 weeks)

Insulin dose, Units/kg (mean±SD)

1. 0.81±0.40
n=34

0.94±0.48
n=32

0.88±0.38
n=29

1.00±0.40
n=34

–

2. 1.02±0.56
n=22

1.17±0.55
n=21

1.30±0.60
n=21

1.31±0.63
n=22

–

3. 0.66±0.14
n=7

0.81±0.21
n=7

0.86±0.21
n=7

0.92±0.23
n=7

–

Insulin detemir, Units/kg (mean±SD)

1. 0.39±0.16
n=37

0.43±0.19
n=35

0.43±0.20
n=30

0.45±0.22
n=37

–

2. 0.63±0.25
n=22

0.78±0.3
n=21

0.82±0.35
n=21

0.85±0.40
n=22

–

3. 0.36±0.14
n=7

0.48±0.20
n=7

0.54±0.20
n=7

0.58±0.18
n=7

–

P values refer to change between baseline and 52-week visit.
b.i.d.=twice daily; e/pt/y=episodes per patient per year; FPG=fasting plasma glucose; HbA1c=glycated hemoglobin; 
NS=not significant; o.d.=once daily; o.d.-b.i.d.=once daily switched to twice daily.
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Figure 1. HbA1c by visit and final insulin doses, stratified by cohort and insulin detemir dosing subgroup. b.i.d.=twice daily; 
detemir=insulin detemir; HbA1c=glycated hemoglobin; OAD=oral antidiabetic drug; o.d.=once daily; U=units.
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outcomes associated with the empirical o.d. or 

b.i.d. use of detemir in three different cohorts 

defined by commonly used therapy regimens, 

i.e. basal–bolus insulin-treated type 1 diabetes, 

basal insulin plus OAD-treated type 2 diabetes, 

and basal–bolus insulin-treated type 2 diabetes.

There are some consistent findings that emerge 

from the present analyses when we compare out-

comes according to detemir dosing frequency. 

These might be of importance in informing 

the clinical use of detemir. In all three cohorts, 

patients completing on o.d. detemir tended have 

numerically superior glycemic control than those 

on b.i.d. dosing or those switching from o.d. to 

b.i.d. dosing. Another consistency is that o.d. 

dosing tended to involve lower total and basal 

insulin doses. This latter observation supports the 

conclusion of DeVries et al.12 (from an analysis 

of detemir and glargine clinical trial data) that 

increasing the dose frequency of a basal insulin 

analog (and then titrating the dose to two gly-

cemic targets; fasting and pre-dinner) tends to 

escalate the basal insulin dose without a corre-

sponding gain in glycemic control. Our findings 

are also consistent with those previously reported 

in the randomized ADAPT trial,10 which com-

pared o.d. to b.i.d. detemir in a cohort of basal–

bolus insulin-treated adults with type 1 diabetes. 

Altogether, our data suggest there is no advantage 

to b.i.d. dosing over o.d. dosing since glycemic 

control was no better, hypoglycemia was often 

more frequent, and dose was invariably higher 

with b.i.d. dosing.

However, it must be remembered that the 

basal insulin injection frequency was not ran-

domized in PREDICTIVE; rather, empirical 

choices for all clinical decisions were made by 

the practicing physician.13 Clues about the fac-

tors driving such choices can be found in base-

line differences between subgroups commencing 

on o.d. or b.i.d. detemir. In particular, it is strik-

ing that much higher percentages of previously 

insulin-treated patients commencing detemir 

twice daily were on b.i.d. prestudy basal insu-

lin regimens and/or NPH insulin. Similarly, most 

previously basal insulin-treated patients initi-

ated onto o.d. detemir were using an o.d. pre- 

study basal insulin regimen. This suggests that, in 

many cases, the initial choice of detemir dosing 

frequency was simply a continuation of previ-

ous regimens. Of course, the basal insulin dos-

ing frequency of such previous regimens might 

have been determined by genuine clinical needs. 

Nevertheless, at the very least, we can conclude 

that the empirical use of o.d. detemir produces 

results at least as good as the empirical use of 

b.i.d. detemir in all three cohorts studied.

Further observations within each cohort are 

noteworthy, though must be considered with the 

caveat that analyses made using these smaller 

subgroups have limited statistical validity. In 

the cohort with type 1 diabetes, for example, 

glycemic control improved significantly in the 

subgroups beginning and completing on o.d. or 

b.i.d. dosing, but improvement was less marked 

in o.d.-b.i.d. switchers despite this subgroup 

having similar baseline HbA1c values to the other 

two subgroups and subsequently using higher 

insulin doses. These observations might suggest 

that these “switchers” represent a self-selected 

“difficult” cohort, and could support a hypoth-

esis that glycemic control is not a simple func-

tion of mean insulin dose. The biggest increase 

in insulin dosing in this “switch” group occurred 

between baseline and 12 weeks suggesting that 

for most patients switched from o.d. to b.i.d. 

dosing, the change was made early. It is there-

fore not possible to estimate the extent to which 

improved outcomes were due to an increased 

basal injection frequency rather than the change 

of basal insulin preparation. However, the obser-

vation that o.d. completers tended to do as well 

as b.i.d. completers implies that an increase in 

basal dose frequency does not necessarily bring 
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any benefit. On the other hand, it is impossible 

to know whether patients completing on b.i.d. 

detemir would have had less favorable outcomes 

if denied this dosing schedule.

For the cohort with type 2 diabetes treated 

with basal insulin only plus OADs, outcomes 

were clearly better in the subgroup completing 

on o.d. rather than b.i.d. detemir, since blood 

glucose control was numerically superior with 

half the insulin dose in the o.d. subgroup. There 

were, however, notable baseline differences 

between the o.d. and b.i.d. subgroups that are 

likely to be contributory factors in this. Firstly, 

the majority of the o.d. subgroup were previ-

ously insulin-naïve, whereas most individu-

als in the b.i.d. group were prior insulin users. 

Many of the latter were previously on glargine 

and/or a regimen involving o.d. basal insulin 

and some were even using rapid-acting analogs. 

These observations suggest that a major factor 

driving the choice to initiate detemir with b.i.d. 

dosing in this subgroup was the desire to “inten-

sify” the basal insulin regimen with more fre-

quent dosing, and this option is permitted by 

the labeling of detemir. It is not surprising that 

improvements in glycemic control were supe-

rior in the predominantly insulin-naïve o.d. sub-

group than in the b.i.d. subgroup where many 

patients appear to have been intensifying their 

previous basal insulin therapy. It is nevertheless 

encouraging that HbA1c improved in the b.i.d. 

subset, albeit with high insulin doses. The 4-T 

study18 recently showed that superior glycemic 

control was achieved in patients with type 2 dia-

betes who initiated insulin with mealtime insu-

lin aspart or twice-daily biphasic insulin aspart 

compared to those commencing insulin with 

detemir, but this difference only applied when 

baseline HbA1c exceeded 8.5%. This might reflect 

the increasing importance of postprandial hyper-

glycemia in the progressive course of type 2 dia-

betes. Taking this finding into consideration, it 

could be speculated that many patients in our 

b.i.d. subset might have benefited more from the 

addition of mealtime bolus insulins than from 

a b.i.d. basal-only insulin regimen. The b.i.d. 

subgroup also differed from the o.d. group over-

all by being heavier, so it is possible that poorer 

outcomes in this group reflected greater insu-

lin resistance. It could also be speculated that 

some overweight patients were selected for b.i.d. 

detemir to accommodate larger insulin doses. 

Hypoglycemia was infrequent and compara-

ble between the o.d. and b.i.d. subgroups, so is 

unlikely to have influenced other results.

Few patients were identified for the analy-

sis of basal–bolus insulin therapy in type 2 dia- 

betes, so interpretations must be made with cau-

tion. Again, glycemic control tended to improve 

to the greatest extent in the o.d. subgroup in 

which insulin doses were, again, the lowest of 

the dosing subgroups. There is, again, evidence 

from the baseline data that intensification was 

being sought for the majority of patients in the 

b.i.d. subset. Hypoglycemia tended to be most 

problematical at baseline and thereafter in the 

seven patients who switched from o.d. to b.i.d. 

detemir. Although, as expected, the overall inci-

dence of hypoglycemia was less common than 

in the type 1 diabetes cohort, the frequency 

of events (including major episodes) was per-

haps sufficient in this small subgroup to have 

influenced the decision to switch to b.i.d. dos-

ing, and there is some indication that hypogly-

cemia decreased markedly between the 12- and 

26-week visits, perhaps as a response to a change 

in dosing frequency. The fact that insulin doses 

in these patients did not reach such high values 

as in the subgroup on b.i.d. detemir through-

out might also relate to hypoglycemia, and pre-

sumably also reflects a much lower starting dose. 

Future research utilizing a continuous glucose 

monitoring system as a more accurate means of 

measurement could be used to explore further 
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the potential impact of dose frequency on fre-

quency of hypoglycemia.

CONCLUSION

In conclusion, the present analysis has 

yielded observations that are entirely consist-

ent with those made in the randomized ADAPT 

study,10 but extending these into cohorts with 

type 2 diabetes. The data suggest no general 

advantage to b.i.d. dosing over o.d. dosing  

as glycemic control tends to be no better, 

whereas insulin doses tend to be higher. The 

data therefore tend to support o.d. dosing as the 

most appropriate starting regimen for detemir. 

However, basal injection frequency was not 

randomized and empirical choices were clearly 

made, as evidenced by some important baseline 

disparities between patients selected for b.i.d. 

and o.d. dosing. To some extent the choice of 

basal dosing frequency reflected prior regimens 

and (especially in type 2 diabetes) the choice 

of b.i.d. dosing appeared to reflect a desire to 

intensify therapy. In the latter case, even bet-

ter improvements in glucose control might 

have been realized with a greater focus on the 

introduction or optimization of prandial insu-

lin. At the very least, however, we can conclude 

that the empirical use of o.d. detemir produces 

results at least as good as the empirical use  

of b.i.d. detemir in both basal plus OAD and 

basal–bolus therapy, and in both type 1 and 

type 2 diabetes.

ACKNOWLEDGMENTS

This trial was sponsored by Novo Nordisk, 

who provided support to the departments of 

the investigative authors who participated in 

this study. This manuscript was prepared with 

writing and editorial assistance from Murray 

Edmunds, Watermeadow Medical, Witney, UK.

Pierre Fontaine is a member of the board 

“Changing Diabetes” for Novo Nordisk. Henri 

Gin owns shares in Sanofi Aventis. Srishyla 

Venkatanarasimhachar is employed by Novo 

Nordisk. Michel Pinget, Charles Thivolet, Hélène 

Hanaire, Jean-Jacques Robert, and Michel Marre 

have no conflicts to disclose.

The study is registered with ClinicalTrial.gov 

and has the following identifier: NCT00659295.

Clinical Trial Data Posting

No results have been posted.

REFERENCES

Havelund S, Plum A, Ribel U, et al. The mechanism 1. 
of protraction of insulin detemir, a long-acting, 
acylated analog of human insulin. Pharm Res. 
2004;21:1498-1504.

Plank J, Bodenlenz M, Sinner F, et al. A double-2. 
blind, randomised, dose-response study inves-
tigating the pharmacodynamic and pharmaco- 
kinetic properties of the long-acting insulin analog  
detemir. Diabetes Care. 2005;28:1107-1112.

Heise T, Nosek L, Rønn BB, et al. Lower within- 3. 
subject variability of insulin detemir in comparison 
to NPH insulin and insulin glargine in people with 
type 1 diabetes. Diabetes. 2004;53:1614-1620.

Wutte A, Plank J, Bodenlenz M, et al. Proportion-4. 
al dose-response relationship and lower within- 
patient variability of insulin detemir and  
NPH insulin in subjects with type 1 diabetes  
mellitus. Exp Clin Endocrinol Diabetes. 
2007;115:461-467.

Klein O, Lynge J, Endahl L, et al. Albumin-bound 5. 
basal insulin analogs (insulin detemir and NN344): 
comparable time-action profiles but less variability 
than insulin glargine in type 2 diabetes. Diabetes 
Obes Metab. 2007;9:290-299.

Home P, Kurtzhals P. Insulin detemir: from concept 6. 
to clinical experience. Expert Opin Pharmacother. 
2006;7:325-343.

Bartley PC, Bogoev M, Larsen J, et al. Long-term 7. 
efficacy and safety of insulin detemir compared 
to neutral protamine Hagedorn insulin in patients  



Adv Ther (2009) 26(5):535-551. 551

with type 1 diabetes using a treat-to-target basal-
bolus regimen with insulin aspart at meals: a 
2-year, randomised, controlled trial. Diabet Med. 
2008;25:442-449.

Heise T, Pieber TR. Towards peakless, reproducible 8. 
and long-acting insulins. An assessment of the  
basal analogs based on isoglycemic clamp studies. 
Diabetes Obes Metab. 2007;9:648-659.

Philis-Tsimikas A, Charpentier G, Clauson P, et al. 9. 
Comparison of once-daily insulin detemir with 
NPH insulin added to a regimen of oral anti- 
diabetic drugs in poorly controlled type 2 diabetes. 
Clin Ther. 2006;28:1569-1581.

Le Floch J-P, Lévy M, Mosnier-Pudar H, et al. 10. 
Comparison of once- versus twice-daily admin-
istration of insulin detemir, used with mealtime 
insulin aspart, in basal-bolus therapy for type 1 
diabetes: assessment of detemir administration in a  
progressive treat-to-target trial (ADAPT). Diabetes 
Care. 2009;32:32-37.

Dornhorst A, Lüddeke HJ, Sreenan S, et al. Safety 11. 
and efficacy of insulin detemir in clinical practice: 
14-week follow-up data from type 1 and type 2  
diabetes patients in the PREDICTIVE European  
cohort. Int J Clin Pract. 2007;61:523-528.

DeVries JH, Nattrass M, Pieber TR. Refining basal  12. 
insulin therapy: what have we learned in the  
age of analogs? Diabetes Metab Res Rev. 
2007;23:441-454.

Lüddeke HJ, Sreenan S, Aczel S, et al. PREDIC-13. 
TIVE Study Group. PREDICTIVE – a global, pro-

spective observational study to evaluate insulin  
detemir treatment in types 1 and 2 diabetes: 
baseline characteristics and predictors of hypo- 
glycaemia from the European cohort. Diabetes Obes  
Metab. 2007;9:428-434.

Meneghini LF, Rosenberg KH, Koenen C, et al.  14. 
Insulin detemir improves glycaemic control 
with less hypoglycaemia and no weight gain in  
patients with type 2 diabetes who were insulin  
naive or treated with NPH or insulin glargine: clinical  
practice experience from a German subgroup of 
the PREDICTIVE study. Diabetes Obes Metab. 
2007;9:418-427.

Dornhorst A, Lüddeke HJ, Koenen C, et al. Trans-15. 
ferring to insulin detemir from NPH insulin or  
insulin glargine in type 2 diabetes patients on basal-
only therapy with oral antidiabetic drugs improves 
glycaemic control and reduces weight gain and risk 
of hypoglycaemia: 14-week follow-up data from 
PREDICTIVE. Diabetes Obes Metab. 2008;10:75-81.

Dornhorst A, Lüddeke HJ, Sreenan S, et al. Insu-16. 
lin detemir improves glycaemic control without 
weight gain in insulin-naïve patients with type 2 
diabetes: subgroup analysis from the PREDICTIVE 
study. Int J Clin Pract. 2008;62:659-665.

Honka M. Results of the PREDICTIVE project 17. 
in the Czech Republic [in Czech]. Vnitr Lek. 
2008;54:361-367.

Holman RR, Thorne KI, Farmer AJ, et al. 4-T Study 18. 
Group. Addition of biphasic, prandial, or basal  
insulin to oral therapy in type 2 diabetes. N Engl J 
Med. 2007;357:1716-1730.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


