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Aims: To evaluate the clinical effectiveness of switching to insulin degludec (IDeg) in insulin-
treated patients with either type 1 diabetes (T1IDM) or type 2 diabetes (T2DM) under condi-
tions of routine clinical care.

Materials and Methods: This was a multicentre, retrospective, chart review study. In all
patients, basal insulin was switched to IDeg at least 6 months before the start of data collec-
tion. Baseline was defined as the most recent recording during the 3-month period before first
prescription of IDeg. Values are presented as mean [95%Cl].

Results: TIDM (n = 1717): HbA1lc decreased by -2.2 [-2.6; -2.0] mmol/mol (-0.20 [-0.24;
-0.17]%) at 6 months vs baseline (P < .001). Rate ratio of overall (0.79 [0.69; 0.89]), non-severe
nocturnal (0.54 [0.42; 0.69]) and severe (0.15 [0.09; 0.24]) hypoglycaemia was significantly
lower in the 6-month post-switch period vs the pre-switch period (P < .001 for all). Total daily
insulin dose decreased by -4.88 [-5.52; -4.24] U (-11%) at 6 months vs baseline (P < .001).
T2DM (n = 833): HbA1c decreased by -5.6 [-6.3; -4.7] mmol/mol (-0.51 [-0.58; —0.43] %) at
6 months vs baseline (P < .001). Rate ratio of overall (0.39 [0.27; 0.58], P < .001), non-severe
nocturnal (0.10 [0.06; 0.16], P < .001) and severe (0.075 [0.01; 0.43], P = .004) hypoglycaemia
was significantly lower in the 6-month post-switch period vs the pre-switch period. Total daily
insulin dose decreased by -2.48 [-4.24; -0.71] U (-3%) at 6 months vs baseline (P = .006).
Clinical outcomes for TIDM and T2DM at 12 months were consistent with results at
6 months.

Conclusions: This study demonstrates that switching patients to IDeg from other basal insulins
improves glycaemic control and significantly reduces the risk of hypoglycaemia in routine clini-
cal practice.

KEYWORDS

basal insulin, hypoglycaemia, insulin analogues, observational study

Tra-Mi Phan - Employee of Novo Nordisk at the time of the study.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original
work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2017 The Authors. Diabetes, Obesity and Metabolism published by John Wiley & Sons Ltd.

Diabetes Obes Metab. 2018;20:689-697.

wileyonlinelibrary.com/journal/dom | 689


http://orcid.org/0000-0002-9442-3578
http://orcid.org/0000-0002-9207-7704
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/dom

0 | WILEY

SIEGMUND ET AL.

1 | INTRODUCTION

Insulin degludec (IDeg) is a basal insulin with a unique mode of pro-
traction that provides an ultra-long duration of action, exceeding
42 hours, and low day-to-day variability in blood glucose-lowering
effect compared with insulin glargine U100 and U300.2® Random-
ized controlled trials (RCTs) in adults, using a treat-to-target
approach, have demonstrated that IDeg is associated with a reduced
risk of hypoglycaemia, vs other insulin analogues, at equivalent levels
of glycaemic control.#~8

RCTs are the gold-standard for comparing the safety and efficacy
of new therapies with existing treatment options; however, because
of restrictive inclusion and exclusion criteria, the use of treat-to-
target titration algorithms and the close management of patients dur-
ing investigations, RCTs have a high degree of internal validity but
lower generalizability. Therefore, it can be challenging to extrapolate
the results to an unselected population.’ Real-world studies are a
valuable additional source of evidence that complement clinical trial
data by assessing the external validity of new therapies, thus bridging
the knowledge gap between RCTs and clinical practice.

Evaluating the clinical effectiveness of IDeg in a real-world popu-
lation may help to inform the prescribing decisions of clinicians.
Single-centre non-interventional studies have reported reductions in
glycated haemoglobin (HbAlc) and the risk of hypoglycaemia for
patients switching to IDeg from other basal insulins,*®** but there
are currently no large multicentre studies evaluating the performance
of IDeg in a real-world population.

The aim of the EUropean TREsiba AudiT (EU-TREAT) study was
to evaluate the clinical effectiveness of switching to IDeg in a broad
population of insulin-treated adult patients with either type 1 diabetes
(T1DM) or type 2 diabetes (T2DM) in conditions that reflect routine

clinical care in multiple centres across Europe.

2 | STUDY POPULATION AND METHODS

This was a European, multicentre, retrospective, non-interventional chart
review study, using medical records of patients with TIDM or T2DM,
who switched from any basal insulin to IDeg with a minimum of 6 months'
follow-up after switching. All patients who received at least 1 prescription
of IDeg were considered for study participation, including those who had
discontinued IDeg at the time of inclusion in this study. Data were col-
lected between December 5, 2015 and April 17, 2016 at outpatient clinics
in Austria, Denmark, Germany, Greece, ltaly and Switzerland.

A contract research organization (ICON plc, Dublin, Ireland) was
responsible for investigational site selection and training, independent
of the study sponsor. Potential investigators were randomly drawn in
a sequential manner from databases of |IDeg prescribers and con-
tacted for participation. Confirmed investigators invited eligible
patients in a consecutive manner to participate and sign the study
informed consent form, starting with the patient who attended the
clinic most recently and then working backwards. Competitive
recruitment was used until the sample size was reached.

Two periods of medical history were reported: before (pre-

switch) and after (post-switch) the initiation date of IDeg. Baseline

was defined as the closest date before switching to IDeg (up to
3 months before IDeg initiation). Outcome data, both pre- and post-
switch, were collected in a + 3-month window around the defined
evaluation time points: 6 months pre- and post-switch, and at the
time of switch, as well as 12 months pre- and post-switch, whenever
available. Inclusion criteria were age=18 years at the time of starting
IDeg and a current diagnosis of either TADM or T2DM. Patients were
required to have switched to IDeg (+ oral antidiabetic drugs [OADs]
+ prandial insulin) from any other basal insulin (+= OADs =+ prandial
insulin) at least 6 months before data collection, and to have been
treated with basal insulin for at least 6 months before switching.
Patients had at least 1 documented medical visit in the first 9 months
after IDeg initiation. Minimum available data at the time of IDeg initi-
ation were age, type of diabetes, HbA1lc, known duration of diabetes,
duration and type of insulin treatment, medical follow-up at the study
site for at least 1 year, and an estimated glomerular filtration rate
value in the last 12 months. Patients were excluded if they had previ-
ously participated in this or any other non-interventional study on
IDeg, or any other diabetes clinical trial, or if they were in receipt of
any investigational medicinal product up to 12 months before or any
time after the initiation of IDeg. Patients treated by continuous sub-
cutaneous insulin infusion or premix insulin in the 6 months before
receiving IDeg were excluded.

The primary objective was to assess the clinical effectiveness of
IDeg, used in conjunction with any other antidiabetic treatment, by
analysing whether treatment was associated with a change in HbAlc
after 6 months, compared with the last value on previous basal insu-
lin before switch. A secondary objective was to assess whether IDeg,
used in combination with any other antidiabetic treatment, was asso-
ciated with a change in HbA1lc at 12 months or any change in fasting
plasma glucose (FPG), the proportion of patients experiencing hypo-
glycaemia, rates of hypoglycaemia, insulin dose and body weight.
Another secondary objective was to understand the use of IDeg in
real life (ie, reasons for switching to and discontinuation of IDeg).
Hypoglycaemic events were those recorded by the physician/nurse
in the patient charts. Nocturnal hypoglycaemia was defined as any
event in which the words “nocturnal” or “night” (or their equivalent in
the local language) were present in the patient records. Severe hypo-
glycaemia was defined as an episode requiring the assistance of
another person to actively administer carbohydrate, glucagon or
other corrective actions. For each patient, comparisons of hypogly-
caemic episodes were based on similar time frames before and after
switch (ie, -6 to 0 months vs O to +6 months and likewise for the
12-month period before/after comparisons, when appropriate).

Informed consent was obtained from patients, in accordance
with the requirements of the Declaration of Helsinki, before any
study-related activities were undertaken. A list of independent ethics
committees for participating centres is provided online in Table S1.
This trial is registered with ClinicalTrials.gov, number NCT02662114.

2.1 | Statistical analyses

Baseline characteristics and demographics were reported using
descriptive statistics, with mean (standard deviation [SD]) or percent-

age as appropriate. Continuous variables were compared using a
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paired t test. Comparisons for continuous endpoints were estimated
as a baseline-adjusted change using analysis of covariance. Covariates
included country, age, body mass index (BMI), gender, FPG, diabetes
duration, duration of insulin therapy and type of basal injections.
Count and rate data were analysed using negative binomial estima-
tors for patients with data at both pre- and post-switch timepoints.
Categorical variables were analysed using an appropriate method for
the level of measurement associated with paired data (ie, McNemar's
test for univariable paired comparisons; Cochran-Mantel-Haenszel
test for stratified paired comparisons). Conditional logistic regression
modelling was used to assess the likelihood of having 21 hypoglycae-
mic event. All statistical tests were two-sided. The threshold for sig-
nificance was P < .05. P values are reported without correction for
multiplicity, and should be interpreted as descriptive for the second-
ary objectives.

3 | RESULTS

3.1 | Study population demographics and clinical
characteristics

A total of 2550 patients were included in the study (T1DM = 1717,
T2DM = 833). Baseline demographics and clinical characteristics are
presented in Table 1. There were 96 sites across 6 countries (Austria,
12; Denmark, 7; Germany, 45; Greece, 13; Italy, 13 and Switzerland,
6). The majority of patients were from Germany (49.9% of patients
with T1DM, 68.2% with T2DM).

Patients with TIDM were (mean (SD)) aged 47.7 (15.6) years,
with a duration of diabetes of 21.8 (13.5) years and duration of insu-
lin treatment of 21.2 (13.5) years. Patients weighed 77.4 (16.4) kg,
had a BMI of 26.3 (4.8) kg/m?, with HbA1c of 64 (14) mmol/mol (8.0
(1.3)%). Nearly all patients were on basal-bolus regimens. Before
switching to IDeg, 51.7% and 42.3% of patients were receiving insu-
lin glargine U100 and insulin detemir, respectively (Table 1). Half of
the patients used once-daily basal insulin injection (Table 1).

T2DM patients were aged 64.6 (10.5) years, with a duration of
diabetes of 17.5 (8.1) years, and duration of insulin treatment was 9.7
(6.3) years. Patients weighed 97.2 (21.0) kg, had a BMI of 33.6
(6.3) kg/m?, with HbAlc of 68 (15) mmol/mol (8.4 (1.4)%). Basal
insulin-only regimens were prescribed for 22.4% of patients, with
74.5% on basal-bolus regimens. Before switching to IDeg, 49.8% and
31.1% of patients were receiving insulin detemir and insulin glargine
U100, respectively. The proportion of patients injecting basal insulin
once daily was 62.4% (Table 1). There was no change in the number
of OADs prescribed for each patient between the pre- and post-
switch periods (data not shown). OAD use in patients with T2DM at
baseline is presented in Table S2.

3.2 | Glycaemic control

In TIDM, mean [95% Cl] HbAlc decreased significantly by -2.2
[-2.6; -1.9] mmol/mol (-0.20 [-0.24; -0.17]%) at 6 months, com-
pared with baseline, and this was maintained at 12 months (-2.4
[-3.0; -2.0] mmol/mol (-0.22 [-0.27; -0.18]%); P < .001 for both)

WILEY--*

(Figure 1A). In T2DM, mean HbAl1c decreased significantly by -5.6
[-6.3; -4.7] mmol/mol (-0.51 [-0.58; -0.43]%) at 6 months, com-
pared with baseline, and this was maintained at 12 months (-5.7
[-6.7; -4.6] mmol/mol (-0.52 [-0.61; -0.42]%); P < 001 for both)
(Figure 1B).

In TAIDM, mean FPG decreased significantly by -1.03 [-1.32;
-0.76] mmol/L (-18.72 [-23.81; -13.63] mg/dL) at 6 months, com-
pared with baseline, P = .001. At 12 months, FPG was -1.17 [-1.52;
-0.82] mmol/L (-21.02 [-27.35; -14.69] mg/dL) lower vs baseline,
P < .001 (data not shown). In T2DM, mean FPG decreased signifi-
cantly by -1.31 [-1.69; -0.94] mmol/L (-23.65 [-30.41;
-16.90] mg/dL) at 6 months, compared with baseline, P < .001. At
12 months, FPG was -1.47 [-2.00; -0.93] mmol/L (-26.42 [-36.00;
-16.83] mg/dL) lower vs baseline, P = .001 (data not shown). The
pre-switch type of basal insulin did not have a significant effect on
change in HbAlc or FPG at follow-up in either TIDM or T2DM

patients (data not shown).

3.3 | Hypoglycaemia

In TIDM, switching to IDeg resulted in significantly lower rates of
overall hypoglycaemia (21% reduction), overall non-severe hypogly-
caemia (19% reduction), nocturnal non-severe hypoglycaemia (46%
reduction) and severe hypoglycaemia (85% reduction) post-switch vs
pre-switch, in the 6-month period comparison (Table S3; Figure 2A).
The results from the 12-month post-switch vs pre-switch compari-
sons were similar (Table S4; Figure 2A).

In T2DM, switching to IDeg resulted in significantly lower rates
of overall hypoglycaemia (61% reduction), overall non-severe hypo-
glycaemia (60% reduction), nocturnal non-severe hypoglycaemia
(90% reduction) and severe hypoglycaemia (92% reduction) post-
switch vs pre-switch, in the 6-month period comparison (Table S5;
Figure 2B). Similar results were observed at 12 months, where com-
parisons were possible (Table Sé; Figure 2B). The proportion of
patients experiencing 21 overall, nocturnal non-severe or severe
hypoglycaemic event decreased significantly in the post-switch
period in both TIDM and T2DM (Table S7; Figure 2). The pre-switch
type of basal insulin did not have a significant effect on the rate of
hypoglycaemia at follow-up in either TIDM or T2DM (data not

shown).

3.4 | Insulin dose

In TIDM, at 6 months, daily basal insulin dose, daily prandial insulin
dose and total daily insulin dose decreased by -3.15U (-12%),
-1.86 U (-7%) and -4.88 U (-11%), respectively, compared with
baseline (P < .001 for all) (Table 2). At 12 months, daily basal insulin
dose, daily prandial insulin dose and total daily insulin dose decreased
by -3.32 U (-13%), -2.12 U (-8%) and -5.28 U (-11%), respectively,
compared with baseline (P < .001 for all) (Table 2).

In T2DM, at 6 months, daily basal insulin dose was unchanged;
however, daily prandial insulin dose and total daily insulin dose
decreased by -2.00 U (-4%) (P = .015) and -2.48 U (-3%) (P = .006),
respectively, compared with baseline (Table 2). At 12 months, daily

basal insulin dose, daily prandial insulin dose and total daily insulin
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TABLE1 Population demographics and baseline characteristics

Characteristic TiDM T2DM

Full analysis set (FAS), n 1717 833

Median age, years (IQR) 49.0 (36.0, 59.0) 65.0 (58.0, 72.0)

Female/Male, % 45.7/54.3 42.4/57.6

Country, n (%)
Austria 148 (8.6) 3(2.8)
Denmark 83 (4.8) 1(0.1)
Italy 397 (23.1) 153 (18.4)
Switzerland 63 (3.7) 6 (6.7)
Greece 169 (9.8) 2(3.8)
Germany 857 (49.9) 568 (68.2)

History of diabetes

Median duration of diabetes, years

(IQR)

Median duration of insulin treatment,

years (IQR)
Median BMI, kg/m? (IQR)
Weight, kg (SD)
HbA;, % (SD)
HbA 1., mmol/mol® (SD)
FPG, mmol/L? (SD)[mg/dL] (SD)
Insulin regimen before switch, n (%)
Basal insulin only
Basal-bolus
Basal insulin before switch, n (%)
NPH insulin
Insulin glargine U100
Insulin detemir
Other
Missing
Bolus insulin before switch, n (%)
Insulin glulisine
Insulin lispro
Insulin aspart
Other
Missing

Daily dose of basal insulin at baseline, U

(SD)
Basal insulin only

Basal-bolus

Daily dose of prandial insulin at baseline,

U (SD)

Frequency of basal insulin injections, n (%)

Once daily
Twice or more daily

Unknown/missing

19.2 (10.9, 29.8)

18.6 (10.3, 29.3)

25.6 (23.1, 28.7)
774 (16.4)
8.0(1.3)
64 (14)
9.1 (3.8)[163.4] (68.6)

1(0.1)
1693 (98.6)

53(3.1)
888 (51.7)
726 (42.3)

27 (1.6)

23 (1.3)

146 (8.5)

504 (29.4)

883 (51.4)
94 (5.5)
90 (5.2)

N/A
25.7 (13.9)
26.5(15.2)

857 (49.9)
786 (45.8)
74 (4.3)

15.9 (11.6, 21.9)
8.2(4.7,13.8)

33.0(29.1, 37.6)
97.2(21.0)

4(1.4)

8 (15)

9 (3.0)[178.9] (54.4)

187 (22.4)
621 (74.5)

5(11.4)
259 (31.1)
415 (49.8)

9(47)

5(3.0)

70 (8.4)
206 (24.7)
290 (34.8)

66 (7.9)
201 (24.1)

32.0(18.9)
38.5 (26.5)
54.1(35.3)

520 (62.4)
234 (28.1)
79 (9.5)

Abbreviations: BMI, body mass index; FPG, fasting plasma glucose; HbAlc, glycated haemoglobin; IQR, interquartile range; N/A, not applicable; NPH,
neutral protamine Hagedorn; SD, standard deviation; T1DM, type 1 diabetes; T2DM, type 2 diabetes; U, units; U100, 100 units/mL. Values are mean

(SD), unless otherwise stated.

@ Calculated, not measured.

dose decreased by -1.54U (-4%) (P =.036),
(P =.008) and -2.69 U (-4%) (P = .047), respectively, compared with
baseline (Table 2). In both TIDM and T2DM, when analysing changes

in weight-adjusted dose (dose divided by body weight), the pattern of

changes was the same as that seen for the primary analysis of dose

(Table 2).
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FIGURE 1 Change from baseline HbAlc in patients with A, TADM and B, T2DM. *P < .001 vs baseline. Data are LSMeans. Multivariate
ANCOVA model controlled for: country, age, BMI, gender, diabetes duration, duration of insulin therapy and type of basal injections.

Abbreviations: ANCOVA, analysis of covariance; BMI, body mass index; HbA1c, glycated haemoglobin; LSMeans, least-squares means; n,
number of patients with data; TIDM, type 1 diabetes; T2DM, type 2 diabetes
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FIGURE 2 Hypoglycaemia rate ratios and odds ratios for A, TIDM and B, T2DM patients experiencing more than 1 hypoglycaemic event post-
vs pre-switch. Hypoglycaemia rate ratio was estimated using negative binomial regression model controlled for: age, BMI, gender, diabetes
duration and duration of insulin therapy. Modelled results are based only on patients with complete data in both the pre- and post-switch
period. Conditional logistic regression modelling was used to assess the likelihood of having 21 hypoglycaemic event. N/A, rate ratio could not
be calculated because there were too few events in the post-switch period. Abbreviations: BMI, body mass index; Cl, confidence interval;

T1DM, type 1 diabetes; T2DM, type 2 diabetes
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FIGURE 3 Change in body weight in patients with A, TIDM and B, T2DM. *P < .001 vs baseline. Data are LSMeans. Multivariate ANCOVA
model controlled for: country, age, BMI, gender, diabetes duration, duration of insulin therapy and type of basal injections. Abbreviations:
ANCOVA, analysis of covariance; BMI, body mass index; LSMeans, least-squares means; n, number of patients with data at both time points,

NS, not significant; TIDM, type 1 diabetes; T2DM, type 2 diabetes

3.5 | Body weight

In T1IDM, body weight increased by 0.58 [0.41; 0.76] kg at 6 months,
compared with baseline (P <.001), and was stable at 12 months
(P = not significant vs 6 months) (Figure 3). In T2DM, body weight
did not change significantly compared with baseline at either 6 or
12 months (Figure 3).

3.6 | Real-world use of IDeg

Fluctuation in blood glucose values (variability) was the primary rea-
son for switching to IDeg (72%, T1DM; 73%, T2DM). The second
most common reason for switching was general hypoglycaemia in
T1DM (36% of patients), and high basal insulin dose in T2DM (28%
of patients) (Figure S1). At 6 months, 6.7% of patients had discontin-
ued IDeg. Among patients with TIDM, “unspecified causes” was the
most common reason for discontinuing IDeg (3.0% of patients). The
most common reason for patients with T2DM was cost (3.7% of
patients) (Figure S2).

4 | DISCUSSION

This is the largest study in patients with TIDM or T2DM evaluating
the effect of switching to IDeg under conditions of routine care. This
retrospective chart review study shows that switching to IDeg from
other basal insulins significantly improves glycaemic control and
reduces the risk of overall, nocturnal and severe hypoglycaemia.
These results may have been expected, based on the findings of
RCTs and recent, small-scale retrospective observational studies,
which  have  shown similar  improvements in  clinical
outcomes.#¢781011 A gingle-centre study by Evans et al. (n = 51;
35 T1DM, 16 T2DM) assessed the clinical benefits of switching to

IDeg in a real-world population.1® Patients had switched from insulin
detemir or insulin glargine U100 to IDeg. After 25.5 + 6 weeks'
mean follow-up duration, HbAlc was reduced by -5.5 mmol/mol
(-0.5%) in patients with TIDM and by -7.7 mmol/mol (-0.7%) in
T2DM. Insulin dose increased by 7.1 U and 10.7 U for patients with
T1DM and T2DM, respectively. This increase in dose was probably
the result of patients being able to titrate effectively, which had not
been possible on their previous regimen. Despite the increase in insu-
lin dose, the rate of hypoglycaemic episodes decreased by >90%.
Body weight was unchanged.'® In another single-centre, real-world
study by Landstedt-Hallin et al. in patients with TIDM (n = 357),
HbA1c decreased by -3.3 mmol/mol (-0.3%) after switching to IDeg.
In the same study, the insulin dose was reduced by 12% post switch,
and there was a 20% reduction in the rate of overall hypoglycaemia,
along with a halving of the rate of nocturnal hypoglycaemia.'* These
findings are in line with those of our study in which HbAlc was sig-
nificantly reduced in both T1DM and T2DM patients, bringing
patients closer to target HbAlc levels.'2'2 The absolute change in
HbA1c in T2DM patients was clinically relevant and is comparable to
the improvement observed in patients switching from neutral prot-
amine Hagedorn to insulin glargine U100.%* In T1DM, the decrease in
HbA1c vs pre-switch levels was less marked (-2.2 mmol/mol (-0.2%)
reduction; baseline 64 mmol/mol (8.0%)) compared with T2DM; how-
ever, in both populations there was a concomitant reduction in the
mean risk of hypoglycaemia and total daily insulin dose. It warrants
mentioning that this real-world study did not follow a treat-to-target
algorithm, hence the explanation for reductions in HbA1c from base-
line that are smaller than those observed in phase 3 RCTs. The rea-
sons for switching to IDeg could also explain the difference in HbA1lc
reduction between T1DM and T2DM patients. Patients with TIDM
are more likely to switch to an alternative basal insulin because of

high variability in their blood glucose profile, whereas switching in
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patients with T2DM is typically initiated because HbA1c is above tar-
get. Consequently, greater efforts are made to titrate insulin dose in
patients with T2DM, leading to a larger reduction in HbAlc com-
pared with TIDM patients. A possible explanation for the reduction
in the risk of hypoglycaemia and insulin dose, despite lower HbAlc,
is that the flatter time-action profile of IDeg reduces the magnitude
and frequency of the blood glucose excursions often seen with other
basal insulins. Patients subsequently spend more time with blood glu-
cose in the target range, avoiding the peaks and nadirs associated
with high HbAlc and hypoglycaemia, respectively. The small but sig-
nificant increase in body weight in patients with TIDM was surpris-
ing, set against the reduction in insulin dose vs pre-switch dose. This
may reflect changes in patients' diet, activity levels or adherence to
the insulin regimen.

Hypoglycaemia has acute medical consequences that include
cognitive dysfunction, seizures, increased risk of cardiovascular
events and death, but there is also a long-term impact on diabetes
management resulting from the fear of hypoglycaemia, which can
reduce patients' adherence to insulin regimens and lead to physicians
setting less aggressive blood glucose targets.*>~ In addition to the
physiological and psychosocial burden, hypoglycaemia - and severe
events in particular - is a major contributor to healthcare resource
utilization and the cost of treating diabetes.'® The large reduction in
the risk of hypoglycaemia observed with IDeg in this study indicates
that IDeg has the potential to improve glycaemic control and patients'
quality of life, and could also play a role in reducing the cost burden
of hypoglycaemia.

Another finding of this study that is worthy of note is the reason
for discontinuing IDeg. In patients with T1DM, the most common
reason for discontinuing treatment was “unspecified” (Figure S2). A
large proportion of the patients who discontinued treatment with
IDeg were based in Germany where, following a change in reimburse-
ment status, it is no longer marketed. Many of the patients who dis-
continued treatment for unspecified reasons did so because IDeg
was no longer reimbursed.

This study is subject to limitations, including the observational,
retrospective design of the study and the absence of a comparator
arm, both of which present the possibility of confounding. For
example, other factors could contribute to reductions in HbAlc and
the risk of hypoglycaemia, including regression to the mean, selec-
tion bias in patients switched to IDeg, better management of
patients by healthcare professionals after switching to a new basal
insulin, including increased compliance with dietary recommenda-
tions, and a placebo effect. However, the fact that the effect of
IDeg on HbA1C and hypoglycaemia was sustained after 12 months
speaks strongly against a non-pharmacological “new treatment”
effect. In addition, the data from this study support those of RCTs
that suggest that there is a real pharmacological benefit of switching
to IDeg.

Another potential limitation to the study is that hypoglycaemic
episodes were recorded by physicians/nurses, an approach that may
not capture all events and could vary among sites; however, this
should not influence the rate ratio for the pre- and post-switch
periods. Furthermore, closer monitoring of patients after switching

should mean that more, not fewer, hypoglycaemic events are

recorded in the post-switch period compared with the pre-switch
period, which in turn means that the reduction in hypoglycaemia may
be underestimated. Sodium glucose co-transporter-2 (SGLT2) inhibi-
tors received marketing approval and became available for prescrip-
tion during the study period. Co-use of SGLT2 inhibitors is associated
with a lower insulin dose requirement in insulin-treated patients and
there is no inherent risk of hypoglycaemia.'®?° This could bias the
results for patients with T2DM if treatment with SGLT2 inhibitors
commenced at the same time the patient switched to IDeg, but this
is unlikely because physicians usually avoid initiating these 2 treat-
ments at the same time. At the time of the study, insulin glargine
U300 had just been approved (only 1 patient was receiving IGlar
U300); therefore, we are unable to draw conclusions on the clinical
outcomes for patients switching from insulin glargine U300 to IDeg.

Strengths of this study include the large-scale, multi-centre/-
country design, which reduces the effect of local diabetes manage-
ment on overall clinical outcomes, and the use of real-world data,
which gives a more representative patient population with a higher
prevalence of diabetes-related complications and comorbidities than
would be typical for an RCT. Clinicians did not know that patients
would be participating in the study at the time of switching, which
lowers the risk of bias. The consistency in the direction and magni-
tude of the results at 6 and 12 months, and in 2 different diseases
(T1DM and T2DM), supports the assessment that changes in clinical
endpoints are robust and pharmacological in nature. Future investiga-
tions would benefit from analysing data from a control group com-
prised of patients who switched to a different basal insulin analogue
and another non-insulin, blood glucose-lowering therapy. A longer-
term study of IDeg in clinical practice is needed to confirm that the
changes observed in the EU-TREAT study are maintained beyond
12 months.

In summary, this study demonstrates that switching patients to
IDeg from other basal insulins improves glycaemic control and signifi-
cantly reduces the risk of hypoglycaemia in routine clinical practice.
In patients with T1DM, insulin dose requirements were reduced after
switching; in patients with T2DM, weight neutrality was observed.
These outcomes were consistent at 6 and 12 months after initiation

of IDeg.
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