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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*
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Aim: The Predictable Results and Experience in Diabetes through Intensification and Control to Target: An Interna-
tional Variability Evaluation (PREDICTIVE) Study is a large, multi-centre, observational study assessing the safety and
efficacy of insulin detemir in everyday clinical practice.

Methods: This subgroup analysis of the German cohort of PREDICTIVE evaluates over 3 months, patients with type 2
diabetes who were transferred to insulin detemir + oral antidiabetic drugs (OADs) from an OAD-only regimen (n =
1321), NPH insulin + OADs (n = 251) or insulin glargine + OADs (n = 260).

Results: Among all groups, 3 months after starting treatment with insulin detemir, total, daytime and nocturnal
hypoglycaemic events/patient were reduced by 84, 80 and 90%, respectively, from baseline. No major hypoglycaemic
events were reported during treatment with insulin detemir. HbAlc was significantly reduced from baseline in each of
the subgroups (—1.29,—0.60 and—0.59% for patients previously taking OADs only, NPH insulin + OADs and insulin
glargine + OADs respectively; p < 0.0001), as was fasting blood glucose (FBG) (—58.1,—29.1 and—24.6 mg/dl; p <
0.0001) and FBG variability—8.2 mg/dl,—5.7 mg/dl; p < 0.0001 and —5.1 mg/dl; p = 0.0008). All subgroups combined
lost an average of 0.9 kg of body weight (p < 0.0001) during the study. Total daily basal insulin dose increased slightly
from baseline for those patients on a prior insulin regimen, and in this study 79% of patients used insulin detemir once
daily.

Conclusions: These data confirm the short-term safety and efficacy of insulin detemir + OADs in a real-world scenario
and support the findings of randomized controlled clinical trials with insulin detemir, including its limited effects on
body weight.
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Introduction

The importance of intensive glycaemic control in reduc-
ing the long-term microvascular and macrovascular com-
plications associated with type 2 diabetes has been
demonstrated in several landmark clinical trials [1-3].
However, despite recommendations by the American
Association of Clinical Endocrinologists [4] and Ameri-
can Diabetes Association (ADA) [5] for more stringent
glycaemic goals in patients with diabetes, for example,
HbA1c < 6.5% and HbA1lc < 7%, respectively, the pro-
portion of patients with type 2 diabetes achieving glycae-
mic control (HbAlc < 7%) declined from 44.5% in
National Health and Nutrition Examination Survey
(NHANES) 1988-1994 to 35.8% in NHANES 1999-2000
[6]. Failure to reach glycaemic goals may partly be
explained by a delay in initiating insulin therapy, despite
failure of oral antidiabetic drugs (OADs). Reasons for
delaying insulin include both patient and physician con-
cerns of hypoglycaemia and weight gain, a patient’s fear of
needles, as well as the view that insulin is the ‘last resort’
for patients [7]. The 2006 consensus statement from the
ADA and European Association for the Study of Diabetes
recommends adding a basal (intermediate or long acting)
insulin, a sulfonylurea, or glitazone if lifestyle interven-
tion plus metformin fail to maintain a patient’s HbAlc <
7% and generally advocates adding a basal insulin to the
patient’s regimen when OADs are unable to lower HbA1c
below 7% [8].

Insulin detemir (Levemir, Novo Nordisk, Bagsveerd,
Denmark) is the latest long-acting, basal insulin analogue
to become available for the treatment of diabetes. Insulin
detemir is approved for use in adults and children with
type 1 diabetes and adults with type 2 diabetes [9,10]. Insu-
lin detemir has been available for use in Europe since
March 2004 and was recently launched in the US in March
2006. Insulin detemir has demonstrated effective glycae-
mic control in several controlled clinical trials in patients
with type 1 diabetes on a basal-bolus regimen [11-17], as
well in patients with type 2 diabetes, as an add-on to
OADs [18,19], and in basal-bolus therapy [20,21]. Further,
insulin detemir has demonstrated efficacy similar to
Neutral Protamine Hagedorn (NPH) insulin and insulin
glargine, but a reduced risk of hypoglycaemia, and in
particular, nocturnal hypoglycaemia [11-13,15-18]. The
reduced risk of hypoglycaemia associated with the use of
insulin detemir has been related to its more consistent
pharmacodynamic profile, which translates into more
predictable blood glucose levels (less within-patient
variability in blood glucose results), compared to both
NPH insulin and insulin glargine [22,23]. Interestingly,
patients using insulin detemir have also demonstrated
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less weight gain compared with those using either NPH
insulin [11,12,14,17,18,20,21] or insulin glargine [19].

The Predictable Results and Experience in Diabetes
through Intensification and Control to Target: An Interna-
tional Variability Evaluation (PREDICTIVE) Study is
a multi-centre, open-label, observational study in
patients with type 1 or type 2 diabetes who were trans-
ferred to insulin detemir for the management of their
blood glucose. The aim of the study is to evaluate the
safety and efficacy of insulin detemir under usual prac-
tice conditions. In addition, PREDICTIVE provides
important insights into different treatment patterns and
glycaemic outcomes in several clinical practice settings.
As of March 2006, over 30 000 patients in Europe, North
America, South America, Africa, Asia and the Middle
East have been enrolled in this study.

The German cohort of PREDICTIVE has recently com-
pleted the study. This publication will present the data on
subjects with type 2 diabetes who were judged to need
basal-only insulin replacement (+OADs) by their treating
physician. Specifically, we present an analysis of three
subgroups of patients with type 2 diabetes who transi-
tioned to insulin detemir as the only insulin therapy with
or without OADs from the following regimens: OADs
only, NPH insulin + OADs and insulin glargine + OADs.

Methods

Following baseline evaluation, subjects who required
basal insulin replacement, as assessed by their treating
physician, were eligible for enrolment in the study.
Patients were excluded from the trial if they were unlikely
to adhere to the protocol, were currently being treated
with insulin detemir or had a hypersensitivity to insulin
detemir or to any of the excipients. Once started on dete-
mir, changes in insulin dose or OADs during the study
period were made, as needed, by the patient’s treating
physician. While the entire German cohort of PREDIC-
TIVE included 10 276 subjects (2641 and 7535 patients
with type 1 and type 2 diabetes, respectively), this analy-
sis focuses on the subgroup of patients with type 2 diabe-
tes whose prestudy regimen was OADs only (n = 1321) or
basal insulin only + OADs [NPH insulin + OADs (n =
251) or insulin glargine + OADs (n = 260)] (figure 1).

Study Design and Treatment

This 12-week, open-label, non-randomized observational
study was conducted in accordance with the Declaration
of Helsinki, Ethical Principles for Medical Research Involv-
ing Human Subjects in Germany. The objective of this study
was to collect information on the safety and efficacy of
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Global PREDICTIVE Study
30000+ patients

German cohort
n=10276 patients

7535 patients
T2 Diabetes

J

2641 patients
T1 Diabetes

100 patients
other

Prestudy therapy

No therapy OAD only
n=150 n=1806

OAD + insulin| | Basal only Bolus only
n=2256 n=235 n=258

Premix Basal+Bolus
n=573 n=2257

OAD + basal OAD+basal+bolus|
n=526 n=1118
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OAD+Premix
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Fig. 1 Flowchart of patients and their prestudy therapy regimen in the German cohort of the PREDICTIVE study. The 1832
patients in the three subgroups analysed derive from the boxes shaded in grey (OAD only, basal only, OAD + basal) and

were transitioned to insulin detemir + OADs at the beginning
a therapy other than insulin detemir + OADs.

insulin detemir in normal clinical practice. In Germany,
this type of study is regulated by the German Drug Law.
Patients volunteered for the study and gave verbal informed
consent prior to enrolment (in accordance with local regu-
lations, written consent is not obligatory for observational
studies done in Germany, due to the non-interventional
design of the study). Physicians also volunteered for the
study and received a small compensation for participation.

At the baseline visit the treating physician collected
relevant clinical information from patient’s recall, notes
or logbook and the patient’s chart, when available. The
medical history included diabetes type and duration,
medications, number of total (daytime vs. nocturnal)
and major hypoglycaemic events experienced over the
preceding 4 weeks, date and result of the most recent
HbA1c and the 2—6 most recent fasting blood glucose
(FBG) values over the previous 4 weeks. At the final visit,
physicians collected the same information as listed above
for the 4 weeks that preceded the end of study visit. Severe
adverse drug reactions (SADRs), including major hypo-
glycaemic events and adverse drug reactions (ADRs) were
collected over the entire study period.

The treating physician was solely responsible for
adjusting the patient’s OAD and insulin detemir dose
and frequency for the duration of the study. No specific
dietary or lifestyle intervention instructions were pro-
vided to participants as a part of this study.

Assessments

The primary objective of this study was to evaluate the
short-term safety of insulin detemir under usual practice
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of the study. The remaining patients were transitioned to

conditions in patients needing basal insulin replacement.
The incidence of SADRs, including major hypoglycaemic
events, during insulin detemir therapy was the main out-
come variable in the study. The secondary objective of the
study was to evaluate the clinical impact of insulin dete-
mir in a typical clinical setting. Secondary end-points
included the number of ADRs, the number of hypoglycae-
mic events, weight changes, changes in HbA1c, variabil-
ity in FBG and average FBG. Insulin dose and frequency of
injections were also analysed at the end of the study.

HbA1c was measured using standard procedures
employed by the clinic the patient attended. The patient’s
average FBG was calculated from the 2—6 mostrecent FBG
values recorded in the patient’s self-monitoring blood
glucose diary. Variability was calculated as the s.d. of
the patients’ 2—6 most recent self-monitored FBG values
over the past 4 weeks.

For the purposes of this study, a hypoglycaemic event
was defined as an episode with one of the following char-
acteristics: (i) symptoms of hypoglycaemia that resolved
with oral carbohydrate intake, glucagon or intravenous glu-
cose, (ii) any symptomatic or asymptomatic blood glucose
<50 mg/dl. A nocturnal hypoglycaemic event was defined
as an episode consistent with hypoglycaemia that occurred
between bedtime (after the evening insulin injection) and
before getting up in the morning. A major hypoglycaemic
event was defined as an episode with symptoms of neuro-
glycopenia in which the patient is unable to treat himself/
herself and third-party intervention is needed and has one
of the following characteristics: (i) blood glucose <50 mg/dl,
or (ii) reversal of symptoms after either food intake or
glucagon or intravenous glucose administration.

© 2006 The Authors
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Statistical Analysis

The analysis of safety outcome variables and data related
to antidiabetic therapy were based on the Full Analysis
Set (FAS), defined as all patients whoreceived at least one
dose of insulin detemir. The analysis of efficacy outcome
variables was based on the Efficacy Analysis Set (EAS),
defined as all patients from the FAS with at least one
efficacy measurement (FBG, HbA1c or weight) at baseline
and final visit and with a final visit between 8 and 18
weeks following enrolment.

Statistical testing (comparison before and after insulin
detemir therapy) was performed, with paired t-tests for
continuous variables such as HbA1lc, weight or mean
FBG and with chi-square statistics for discrete variables,
such as incidence of hypoglycaemic events, where
available and where appropriate. The McNemar test and
the Wilcoxon paired sign rank sum test were performed
to compare the percentage of patients with HbA1lc < 7%
and the number of hypoglycaemic events, respectively,
at baseline and at follow-up visit. All testing used two-
sided tests with the criteria set at o = 0.05. Results were
interpreted in a descriptive manner; missing data were
not replaced.

Results

The baseline characteristics of the 1832 patients in the
FAS and the 1663 patients in the EAS, grouped by their
prestudy regimen, are summarized in table 1. The mean
age of the study population was 62.3 + 10.6 years, with
a body mass index (BMI) of 29.8 + 5.0 kg/m? and a dura-
tion of diabetes of 7.3 + 5.2 years. As expected, patients
already on insulin therapy prior to study enrolment had
a slightly longer duration of disease. While at baseline

Table 1 Demographic and baseline characteristics

Insulin detemir in type 2 diabetes

the group as a whole had a mean HbA1c and FBG of
8.31 + 1.29% and 176.5 + 43.2 mg/dl, respectively,
patients on OADs only had the highest HbA1c and FBG
levels. At baseline, 72% of patients were in the OAD
only group, while the NPH and insulin glargine groups
each made up 14% of the study population. The mean
number of daily OADs was 1.7, 1.5 and 1.4 in the OAD-
only, NPH and insulin glargine groups respectively
(table 2). Metformin and sulfonylureas were the most
commonly used oral agents, making up 78% of all OADs
used. Of patients taking NPH insulin and insulin glar-
gine prestudy, 63 and 75%, respectively, were also tak-
ing OADs.

The most common reasons provided by the treating
physicians for starting a patient on, or transferring
a patient to, insulin detemir were similar across patient
subgroups and included (i) improve glycaemic control
(89%), (ii) reduce plasma glucose variability (53%), (iii)
patient dissatisfaction with current therapy (33%), and
(iv) improve weight control (29%) (table 3).

The mean follow-up time for patients in the entire Ger-
man cohort of PREDICTIVE was 14.5 weeks with a range
of 0-74 weeks. Eleven out of the 1832 (0.6%) patients in
this subgroup analysis withdrew from the study. Reasons
for patients withdrawing were not reported.

Safety among the Three Subgroups

Among the 1832 patients in the three subgroups of the
German cohort, no SADRs were reported during the
3-month follow-up period. Five (0.3% of patients)
adverse drug reactions were reported, including one
report of drug intolerance, two diabetes-related reports,
one report of headache and one report of skin allergy.

OADs only NPH insulin + OADs Insulin glargine + OADs  Total
n* 1321 251 260 1832
Age (years)* 62.2 +£10.6 61.56+10.5 63.7 £ 11.1 62.3+10.6

Gender (female/male) [n (%)]*

Weight (kg (Ib)**

653 (49)/668 (51)
86.3 £ 15.1(189.9 + 33.2)

123 (49)/128 (51)
88.8 £ 17.0(195.4 + 37.4)

138 (63)/122 (47)
86.1 £ 16.4(189.4 £ 36.1)

914 (50)/918 (50)
86.5 + 15.6 (190.3 + 34.3)

BMI (kg/m?)* 295+4.6 309+6.2 30.2 +5.1 29.8+5.0

Duration of type 2 diabetes 6.5+4.7 9.0+57 9.9+6.1 73+52
(years)*

HbA1c (%)** 8.49+1.29 7.82+1.28 7.824+1.10 8.31 +1.29

FBG (mg/dl)** 182.9 £42.7 159.4 +£37.7 156.9 +£40.5 176.56 +£43.2

Within-patient variability 20.3+16.3 20.1 £15.1 20.1+£17.3 20.3+16.2

in FBG at baseline
(mg/di)**

*Data from full analysis set.

**Data from efficacy analysis set and data for subgroups reported for those patients on QD or BID insulin detemir during the study period;

Patient demographics similar between FAS and EAS; Data reported as mean + SD.
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Table 2 OAD therapy at baseline*

L. F. Meneghini et al.

Table 3 Physician reasons for starting a new therapy*

NPH Insulin NPH Insulin
OADs insulin glargine OADs insulin glargine
only + OADs + OADs only + OADs + OADs Total
n 1321 251 260 n 1321 251 260 1832
Number of patients 1321 (100) 157 (62.5) 195 (75.0) At least 1319 (100) 249 (99) 259 (100) 1827 (100)
taking at least one reason* (%)
one OAD (%) Reason:
Average number 1.7 1.5 1.4 Improve glycaemic 1224 (93) 207 (83) 206 (79) 1637 (89)
of daily OADs** control (%)
Number of patients 170 (12.9) 13(8.3) 13(6.7) Reduce plasma 686 (52) 150 (60) 128(49) 964 (53)
taking a-GLU INH (%) glucose variability (%)
Number of patients 810 (61.3) 59 (37.6) 93 (47.7) Patient dissatisfaction 415 (31) 85 (34) 100 (39) 600 (33)
taking SUs (%) with current therapy (%)
Number of patients 100 (7.6) 7 (4.5) 7 (3.6) Improve weight 357 (27)  77(31) 101(39) 535 (29)
taking TZDs (%) control (%)
Number of patients 971 (73.5) 113(72) 115 (59.0) Try new insulin (%) 436 (33) 8(3) 4(2) 448 (25)
taking BIG (%) Unstable diabetes (%) 160(12) 29(12) 35(14) 224(12)
Number of patients 215 (16.3) 37 (23.6) 38(19.5) Reduce risk 64 (5) 39(16) 34(13) 137 (8)
taking GLIN (%) of hypoglycaemia (%)
Other (%) 66 (5) 17(7)  20(8) 103 (6)
o-GLU INH, alpha-glucosidase inhibitors; BIG, biguanides; GLIN, Side effects 77 (6) 94) 703) 93 (5)
glinides; SUs, sulfonylureas; TZDs, thiazolidinediones; Data from full from current therapy (%)
analysis set. Change due to insulin 10 (1) 42 1419) 28(2)

*Missing data not reported.
**Data reported for those patients on QD or BID insulin detemir
during the study period.

Hypoglycaemic events

Major hypoglycaemic events were infrequent among
patients within the three subgroups prior to treatment
with insulin detemir; 0.1 major hypoglycaemic events
per patient year were reported during the 4 weeks pre-
ceding the beginning of the study (0.0, 0.4 and 0.3 events
per patient year for patients treated with an OAD only
regimen, NPH + OADs and insulin glargine + OADs
respectively). No major hypoglycaemic events were
reported during treatment with insulin detemir.

Both the percentage of patients experiencing hypogly-
caemia and the frequency of hypoglycaemic episodes
were lower in patients using insulin detemir during the
4 weeks preceding the follow-up visit, compared to base-
line (4 weeks prior to the first visit). Baseline total, day-
time and nocturnal hypoglycaemic events (3.3, 2.0 and
1.3 events per patient year, respectively) decreased by
—2.7,—1.6 and—1.2, respectively (p < 0.0001), during
the study (figure 2), as did the percentage of patients
experiencing these events (7.2, 5.5 and 3.7% at baseline
compared to 2.0, 1.6 and 0.5% at follow up).

Glycaemic Control

HbA1c

Overall, a 1.1 + 0.03% (p < 0.0001) reduction in mean
HbA1c at the end of the study from baseline was

Diabetes, Obesity and Metabolism, 9, 2007, 418-427

pen (%)

Data from full analysis set.
*A patient may have findings in more than one category.

observed; mean HbA1c at the end of the study was 7.21
+0.02%. Patients transferred to insulin detemir from an
OAD only regimen experienced a decrease in HbA1c of
1.29 + 0.03% (p < 0.0001) from baseline, a somewhat
greater decrease from baseline than those transitioning
from basal insulin regimens (NPH insulin:—0.60 +
0.09%; insulin glargine:—0.59 + 0.06%; p < 0.0001)
(figure 3). A greater proportion of overall patients were
able to achieve the ADA target HbA1c of less than 7% at
study end compared to baseline (42.2% vs. 10.8%; p <
0.0001) (figure 4).

Fasting blood glucose

A significantreduction in mean FBG was observed among
the group as a whole (—49.8 £+ 1.1 mg/dl; p < 0.0001).
Patients transitioning from an OAD-only regimen tended
to have a greater reduction in FBG from baseline (—58.1 &
1.2 mg/dl; p < 0.0001) than those from NPH + OADs and
insulin glargine + OADs regimens (—29.1 + 3.2 and—24.6
+ 2.8 mg/dl respectively; p < 0.0001) (table 4).
Compared to baseline, variability in FBG levels was
also significantly reduced among the total cohort (—7.4
+0.5mg/dl; p < 0.0001), as well as within each subgroup,
transitioning from OADs only (-8.2 + 0.5 mg/dl; p <
0.0001), NPH + OADs (—5.7 + 1.1 mg/dl; p < 0.0001)

© 2006 The Authors
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Total

Glargine

change from baseline

Number of hypoglyaemic events per patient year:

Daytime

Insulin detemir in type 2 diabetes

Nocturnal

Glargine
Glargine

Fig. 2 Change in the average number of total, daytime and nocturnal hypoglycaemic events per patient year from baseline
for all subgroups combined (ALL) (n = 1832), as well as each subgroup (patients transitioning from an OAD only regimen
(n = 1309), NPH insulin + OADs (n = 246), insulin glargine + OADs (n = 258)). Data for each subgroup is from patients on
QD or BID insulin detemir. *p < 0.0001; **p = 0.0002; 'p = 0.0007.

and insulin glargine + OADs (—5.1 + 1.5 mg/dl; p =
0.0008) (table 4).

Weight

Overall, improvements in glycaemic control were accompa-
nied by a 0.9 £ 0.1 kg weight reduction (p < 0.0001). Weight
reductions of 0.9 £+ 0.1 kg (p < 0.0001), 0.9 + 0.3 kg (p =
0.0099) and 0.8 £ 0.2 kg (p < 0.0001) were observed in those
patients transitioning from OAD only, NPH + OADs, and
insulin glargine + OAD regimens respectively (table 4).

9 -
M Baseline
8.5 O Follow up
S
)
<
é 751 * * * *
7 4
6.5 4 T T T )
Al OADs only NPH Glargine

Fig. 3 HbAlc at baseline and at follow-up visit for all sub-
groups combined (ALL) (n = 1556), as well as each sub-
group [patients transitioning from an OAD only regimen
(n = 1116), NPH insulin + OADs (n = 206), insulin glar-
gine £ OADs (n = 216)]. Data for each subgroup is from
patients on QD or BID insulin detemir. *p < 0.0001
(change from baseline). Missing data not replaced.
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Insulin Dosing and OAD Regimen

Given the option of once- (QD) or twice-daily (BID) dos-
ing, most providers placed their patients on QD insulin
detemir (79% of patients). There were no apparent differ-
ences in gender, age, weight, BMI or duration of diabetes
between the groups of patients on QD and BID insulin
detemir.

Among those patients transitioning from NPH insulin
and insulin glargine, the average daily dose of insulin

M Baseline
50 - O Follow up
é 45 | * * * *
X 40 ] —
~
Vv 35 1
3]
-
g 30 -
T 254
£ 20
3
2 15 |
_EI_:) 10 |
g 5 ]
o
0 1 T T T d
All OADs only NPH Glargine

Fig. 4 Percentage of patients with HbA1c < 7% at baseline
and at follow-up visit for all subgroups combined (ALL)

(n = 1558), as well as each subgroup [patients transitioning
from an OAD only regimen (n = 1118), NPH insulin + OADs
(n = 206), insulin glargine + OADs (n = 216)]. Data for each
subgroup is from patients on QD or BID insulin detemir.

*p < 0.0001 (comparison of baseline and follow up).
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Table 4 Data at final visit
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OADs onlyi NPH insulin £ OADs} Insulin glargine + OADs} Total
n 1116 206 216 1556
HbAlc at follow up (%) 7.21 £0.03 7.23 £0.07 7.23 £0.06 7.21 £0.02
Change in HbA1c from —1.29 4+ 0.03* —0.60 + 0.09* —0.59 + 0.06* —1.10 + 0.03*
baseline (%)
n 1001 170 184 1368
FBG at follow up (mg/dL) 124.8+0.8 130.2+£28 132.3+2.2 126.7 £ 0.7
Change in FBG (mg/dL) —568.1 +1.2* —29.1 +£3.2* —24.6 +2.8* —49.8+1.1*
n 794 148 155 1108
Within-patient variability 12.1+0.3 14.4+09 156.0+ 1.0 129+0.3
at follow up (mg/dl)
Change in within-patient —8.2 +0.5% -57+1.1* —5.1+1.5%* —7.4 +0.5%
variability (mg/dl)
n 1174 213 222 1627

Weight in kg at follow up (Ib)

Change in weight in kg (Ib)

85.4+£0.4(187.9+0.9)
-09+£0.1(-20+£0.2)*

87.9+1.1(193.4+2.4)
—0.9+0.3(-2.0+0.7)f

85.3+1.1(187.7+2.4)
-08+02(-1.8+04)*

85.6 £0.4(188.3+0.9)
-09+0.1(-20+£0.2)*

Data from efficacy analysis set.
*p < 0.0001.

**p = 0.0008.

p = 0.0099.

{Data reported for those patients on QD or BID insulin detemir during the study period; Data reported as mean + SE.

detemir at the patient’s final visit was slightly higher than
the patient’s pretrial dose of NPH insulin [27.2 U (0.31
U/kg) vs. 25.3 IU (0.29 1U/kg); p = 0.0114] and insulin
glargine [27.1 U (0.32 U/kg) vs. 23.6 IU (0.27 IU/kg); p <
0.0001] (table 5). The average daily dose of insulin dete-
mir at follow up for patients who transitioned from an
OAD only regimen was 18.8 U (0.22 U/kg).

On average, insulin dose adjustments were made 2.2
times during the study period, with 19% of patients
requiring no dose adjustment. The majority of patients
(~65-70%) within each subgroup adjusted their insulin
detemir dose twice or fewer numbers of times during the
study period. At the end of the study period, 94% of
patients were continued on insulin detemir.

OAD use among patients transitioning from an OAD-
onlyregimen tended to decrease from baseline (table 2) to
follow up; specifically, a smaller percentage of patients
within this subgroup were taking alpha-glucosidase
inhibitors, sulfonylureas and thiazolidinediones (TZDs)
at follow up compared to baseline. However, overall the
OAD regimens of patients within each subgroup did not
change substantially from baseline to follow up.

Discussion

Basal insulin replacement is an effective treatment for
lowering glycaemia in patients with type 2 diabetes not
adequately controlled on oral agents alone [8]; however,
therisk of hypoglycaemia and concerns of weight gain are
some of the barriers to initiating insulin therapy and
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achieving ideal glycaemic control. While insulin detemir
has been evaluated extensively in controlled clinical
studies with more than 6000 patients with diabetes, this
sub-analysis of the German cohort of the PREDICTIVE
study provides new and interesting insights into the use
of insulin detemir as basal-only insulin replacement in
patients with type 2 diabetes in areal-world medical prac-
tice setting, and focuses on the short-term safety and
effectiveness of this novel basal analogue.

Table 5 Insulin detemir dose at baseline and follow up

NPH Insulin
OADs insulin glargine
only** + OADs** + OADs** Total*
n 1309 246 258 511
Total daily n/a 25.33 23.63 24.54
basal insulin (0.29) (0.27) (0.28)
dose [1U (IU/kg)]
at baseline
Total daily 18.75 27.19 27.09 27.40
basal insulin (0.22) (0.31)ft (0.32)f (0.32)1
dose [U (U/kg)]
at follow up

n/a, not applicable. Data from full analysis set.

*Includes only data from patients transitioning from NPH + OADs
and insulin glargine + OADs

**Data reported for those patients on QD or BID insulin detemir
during the study period.

tp < 0.0001.

ttp = 0.0114 (change from baseline).
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Summary of Data and How They Relate to Clinical
Trial Results

The results presented in this sub-analysis of the German
cohort of the PREDICTIVE study support and confirm
some of the key observations from prior clinical studies
with insulin detemir. Although the finding of improved
glycaemic control when insulin detemir was added to
OADs is expected, and could in part be due to a study-
related effect, we are aware of no studies that demon-
strate this level of improvement in glycaemic control
(HbA1c — 1.3% compared to baseline) when basal insu-
lin is added to insulin-naive subjects along with a con-
comitant reduction in both weight and hypoglycaemia
frequency (both statistically significant). The combina-
tion of these three observations in this clinical setting
cannot be merely dismissed as solely due to a study-
related placebo effect, but must be carefully considered
alongsideresults from randomized controlled trials with
insulin detemir.

Clinical studies comparing insulin detemir with NPH
insulin in patients with type 2 diabetes have consistently
shown less weight gain [18,20,21], less variation in FBG
levels [20,21] and a lower risk of hypoglycaemia [18] with
insulin detemir. Similarly, some trials comparing insulin
glargine with insulin detemirin type 1 and type 2 diabetes
have demonstrated a lower risk of major and nocturnal
hypoglycaemia [15] and less weight gain [19], respec-
tively, with insulin detemir, while achieving similar
reductions in HbA1lc. The concomitant findings of
reduced hypoglycaemia, improved glycaemic control,
less variability in FBG and a small weight loss from base-
line in this sub-group analysis again confirm results from
prior clinical trials and cannot be attributed solely to
a study-related effect.

Similar to its use in the USA, metformin was the most
commonly used OAD, both in insulin-naive patients, as
well as those on basal insulin therapy. In contrast to typ-
ical practice in the USA, TZD use was relatively low in
patients both before and during the study, due to its label-
ling restrictions in Europe.

The improvement in glycaemic parameters observed in
this study are not unexpected, given that the most com-
mon reason for a physician to start his or her patient on
insulin detemir was to improve glycaemic control. To this
purpose physicians may have been more aggressive in
pursuing glycaemic targets and by the end of the study
were using somewhat higher doses (~3 units) of insulin
detemir. Improved glycaemic outcomes may have further
been a result of safer adjustments of insulin doses, given
the lower frequency of hypoglycaemia and more consis-
tent glucose profiles.

© 2006 The Authors
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As with previous clinical trials using insulin detemir, the
outcome of improved glycaemic control with reduced
hypoglycaemia and less weight gain was clearly evident
in this short-term observational study. The reduced inci-
dence of hypoglycaemic events with insulin detemir has
been related to its more consistent blood glucose response
[22] likely due, in part, to insulin detemir’s mechanism of
action [24]. The mechanism behind insulin detemir’s
favourable weight effects are still under investigation. Pre-
clinical studies have suggested that insulin detemir’s mech-
anism of action may also play arole in reducing weight gain
by exhibiting greater effects in the liver as opposed to the
periphery [25] and by displaying enhanced activity in the
brain, which may act to suppress appetite [26]. Both hypo-
thetical mechanisms are in line with a restoration of a more
physiological mode of insulin action. A reduction in hypo-
glycaemic events may also contribute to less weight gain, as
patients are less likely to resort to defensive or corrective
snacking to combat hypoglycaemia; however, no correla-
tions between weight gain and hypoglycaemia were found
in one clinical study [27].

Feasibility of treatment with insulin detemir

Basal insulin therapy is commonly used to initiate insulin
in, as well as treat patients with type 2 diabetes whose
glycaemia is inadequately controlled on diet/exercise
and OADs. Several clinical trials have demonstrated the
efficacy and safety of a basal insulin regimen [18,28,29].
Clinical trial data with insulin detemir have demon-
strated its efficacy in a once- or twice-daily regimen. In
this study, nearly 80% of patients used insulin detemir
once daily and achieved significant reductions in HbA1c,
FBG and FBG variability, while experiencing a reduction
in total, daytime and nocturnal hypoglycaemic events
from their baseline regimen. Moreover, insulin doses
were adjusted an average of 2.2 times during the study
period, with no clinically relevant changes in insulin
dose from prior insulin regimens and almost 20% of
patients remaining on the same dose of insulin detemir.

The importance of predictability in type 2 diabetes

The more consistent blood glucose response observed
with insulin detemir likely has clinical, as well as psy-
chological implications for the patient and physician.
Less variability in FBG levels translates to less likelihood
of experiencing hypo- and hyperglycaemia [22]. Further-
more, reduced variability in FBG levels may allow more
timely titration of basal insulin, with less fear of hypogly-
caemia, especially nocturnal hypoglycaemia.

Diabetes, Obesity and Metabolism, 9, 2007, 418-427
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Limitations of observational data

Observational studies like PREDICTIVE are a relatively
straightforward means to gain important safety and effi-
cacy information on new therapies, while confirming in
a real-world setting outcomes observed in clinical trials
[30]. However, this study has several limitations that need
to be discussed. Firstly, this is a short-term study, and the
favourable clinical benefits observed in this trial follow-
ing the administration of insulin detemir may not neces-
sarily be maintained over a longer period of observation.
A longer-term follow up would be needed to ensure con-
tinued glycaemic and metabolic benefits. Results from
such studies can be challenging to analyse and interpret
because of the heterogeneity of real-life populations, the
lack of standardized treatment regimens, the lack of pre-
defined end-points and, importantly, the absence ofa con-
trol group [31]. Despite these challenges we feel that the
results of this study should be reproducible in the vast
majority of patients with type 2 diabetes having similar
characteristics to this study population. The small differ-
ences in weight (BMI) between this European cohort and
the usual North American subject with type 2 diabetes is
not expected to have a substantial impact on the general
findings of this study, except perhaps for the need of
somewhat larger insulin dose requirements. However,
we cannot exclude that some of the improvements in gly-
caemia, weight and hypoglycaemia frequency might have
been study-related effects, although we would be hard
pressed to ascribe all of these findings to this phenome-
non. Dismissing the observed outcomes in the insulin
naive cohort on the basis of study effect would have no
precedence in the medical literature. The fact that 12-
week data from this sub-analysis of the German cohort
of the PREDICTIVE study are consistent with findings
observed in controlled clinical trials is encouraging and
corroborates the clinical trial data collected for insulin
detemir thus far.

Conclusion

This report from the German cohort of the PREDICTIVE
study provides the first confirmation in everyday clinical
practice that insulin detemir’s short-term safety and effi-
cacy are consistent with findings from earlier clinical tri-
als. Furthermore, this subgroup analysis suggests that
patients with type 2 diabetes who transfer to a once-daily
regimen with insulin detemir from a regimen of OADs
only, or abasal insulin regimen, can experience improved
glycaemic control with less hypoglycaemia and no weight
gain. The applicability of the data to a global setting will
become more apparent as results from additional cohorts

Diabetes, Obesity and Metabolism, 9, 2007, 418-427

L. F. Meneghini et al.

of the PREDICTIVE study begin to emerge over the next
year. Taken together, these studies will help to provide
a more complete picture of the real-world use of insulin
detemir, as well as insights into practice patterns in the
treatment of diabetes around the world.
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