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ABSTRACT

Introduction: The aim of the study was to
examine glycaemic control and safety of insulin
degludec (degludec) in patients with either

type 1 diabetes (T1D) or type 2 diabetes (T2D)
under routine care settings in Canada.
Methods: Data were extracted from medical
records of adults with T1D or T2D who switched
to degludec (± prandial insulin) from another
basal insulin (± prandial insulin) C 6 months
prior to data collection. The primary endpoint
was change in glycated haemoglobin (HbA1c) at
6 ± 3 months after degludec initiation. Sec-
ondary endpoints included change in hypogly-
caemia rate in the 6 months before versus the
6 months after switching, and change in mean
total daily insulin dose.
Results: Of 667 patients assessed for eligibility,
626 were included. After 6 ± 3 months, HbA1c

decreased from baseline in patients with T1D
(- 0.3% [- 0.42, - 0.14]95% CI; p\ 0.001) and
in patients with T2D (- 0.4% [- 0.55,
- 0.30]95% CI; p\0.001). In patients with T1D,
there were significant reductions in the rates of
overall (rate ratio [RR] 0.70), non-severe (RR
0.69), non-severe nocturnal (RR 0.36), and sev-
ere nocturnal hypoglycaemia (RR 0.12; all p
B 0.004). In patients with T2D there was a sig-
nificant reduction in non-severe nocturnal
hypoglycaemia (RR 0.22; p\0.001). Mean daily
basal insulin dose decreased in patients with
T1D (- 1.6 units [- 2.8, - 0.4]95% CI; p = 0.008);
there was no significant change in patients with
T2D (- 0.6 units [- 2.7, 1.4]95% CI; p = 0.543).
Conclusion: In routine clinical practice,
improved glycaemic control was observed in
patients with T1D or T2D switching to insulin
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degludec from other basal insulins, with either
improvement or no change in hypoglycaemia
rates.
Trial Registration: ClinicalTrials.gov NCT0367
4866

Keywords: Canada; Glycaemia; Glycaemic
control; Hypoglycaemia; Insulin degludec;
Real-world; Type 1 diabetes; Type 2 diabetes

Key Summary Points

Why carry out this study?

There are no available data on the use of
and glycaemic control in patients
initiating insulin degludec in clinical
practice in Canada.

The aim of the study was to examine
glycaemic control and safety of insulin
degludec in patients with either type 1
diabetes or type 2 diabetes under routine
care settings in Canada.

What was learned from the study?

In this real-world study, improved
glycaemic control was observed after
replacing other basal insulins with insulin
degludec.

A reduction in the rate of overall, non-
severe, and nocturnal hypoglycaemia was
observed in patients with type 1 diabetes
initiating insulin degludec and in non-
severe nocturnal hypoglycaemia in
patients with type 2 diabetes.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14447646.

INTRODUCTION

Insulin degludec (degludec) is a second-genera-
tion, longer-acting basal insulin with a flatter
and more stable steady-state pharmacokinetic
and pharmacodynamic profile compared with
the first-generation basal insulin analogue,
insulin glargine 100 units (U)/mL (glargine
U100) [1–3]. In randomised controlled trials
(RCTs), degludec was associated with a lower
risk of hypoglycaemia at equivalent glycaemic
control compared with glargine U100 in
patients with type 2 diabetes (T2D) [4–7]. Meta-
analyses of patients with type 1 diabetes (T1D)
found no statistical differences were observed in
the rates of overall confirmed hypoglycaemia
with degludec versus glargine U100, but a lower
rate of nocturnal hypoglycaemia was observed
during the maintenance period with degludec
[5, 7]. However, in the RCTs SWITCH 1 [8] and
SWITCH 2 [6], degludec was associated with a
reduced rate of overall symptomatic hypogly-
caemia during the maintenance period com-
pared to glargine U100 in T1D and T2D,
respectively (SWITCH 1: rate ratio (RR) 0.89
[0.85–0.94]95% CI; p\0.001 for non-inferiority,
p\0.001 for superiority; SWITCH 2: estimated
RR 0.70 [0.61–0.80]95% CI; p\0.001). Further-
more, non-inferiority of degludec versus glar-
gine U100 for glycated haemoglobin (HbA1c)
levels was confirmed in both trials.

Degludec has also been compared with other
basal insulins in clinical trial settings. For
example, degludec was associated with a lower
risk of nocturnal hypoglycaemia than insulin
detemir (detemir) in patients with T1D [9]. In a
separate study in patients with T2D, the inci-
dence and rates of anytime confirmed hypo-
glycaemia were similar for degludec and insulin
glargine 300 U/mL (glargine U300) during the
full study period, but were higher with degludec
during the titration period [10]. However, in the
CONCLUDE study, there was no significant
difference in the rate of overall symptomatic
hypoglycaemia with insulin degludec vs glar-
gine U300 in the maintenance period (primary
endpoint), and the rates of nocturnal symp-
tomatic and severe hypoglycaemia were nomi-
nally significantly lower with degludec during
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the maintenance period (secondary endpoints)
[11].

Although RCTs are the gold standard for
comparing the safety and efficacy of different
therapies, they are limited by their study design
and patient inclusion criteria in their ability to
extrapolate to the patients seen in routine
clinical practice [12]. As such, there is an
increasing need for real-world evidence to assess
the effectiveness of therapies in a clinical setting
and in patients not selected for inclusion in
RCTs.

Real-world studies investigating the effec-
tiveness of degludec carried out in Europe
demonstrated that switching to degludec from
other basal insulins was associated with signifi-
cantly reduced rates of hypoglycaemia and sig-
nificantly lower HbA1c compared with baseline
[13, 14]. Degludec was granted marketing
authorisation in Canada in August 2017 for
once-daily treatment of adults with diabetes
(T1D or T2D) to improve glycaemic control [15].
According to the Canadian guidelines, deglu-
dec, glargine U100 or glargine U300 may be
used in place of neutral protamine Hagedorn
(NPH) for patients with T1D to reduce hypo-
glycaemia, and degludec alone may be used
instead of detemir or glargine U100 to reduce
nocturnal hypoglycaemia [16]. For patients
with T2D treated with basal insulin for whom a
lower risk of hypoglycaemia is a priority,
degludec, glargine U100, glargine U300 or
detemir should be considered over NPH insulin
to reduce the risk of nocturnal and symp-
tomatic hypoglycaemia [17]. Degludec may be
considered over glargine U100 to reduce overall
and nocturnal hypoglycaemia, and severe
hypoglycaemia in patients at high cardiovas-
cular risk. The guidelines recommend insulin
initiation of 10 U once-daily at bedtime, and
titration to a target fasting blood glucose of
4.0–7.0 mmol/L or individualised targets [18].
Degludec should be titrated by 2 U every
3–4 days or 4 U once a week [18].

There are no available data on the use and
effectiveness of degludec under routine care in
Canada. The objective of the present study was
to evaluate the clinical effectiveness of switch-
ing basal insulin to degludec in insulin-treated
patients with either T1D or T2D, under

conditions of routine clinical care in Canada. A
secondary objective was to investigate the use of
degludec in a real-world setting, including rea-
sons for discontinuation of treatment.

METHODS

Study Design and Population

This was a multicentre, retrospective, non-in-
terventional chart review study (ClinicalTri-
als.gov, NCT03674866) in which medical record
data were collected from 38 sites across five
Canadian provinces, from 29 October 2018 (first
patient first visit) to 26 April 2019 (last patient
last visit). Sites were pre-identified by IQVIA
Solutions Canada Inc. and Novo Nordisk
Canada Inc. and were invited to participate in
the study. Those sites that expressed an interest
in participating were asked to complete a feasi-
bility questionnaire (Table S1 in the Supple-
mentary Material). Sites were randomly selected
on the basis of their ability to enrol approxi-
mately 15 patients who were treated with
degludec (degludec U100 or degludec U200
(FlexTouch�)). At the time of study, these
treatments were available in Canada and were
relatively new. Therefore, participating sites
were mostly specialist and patients were likely
to have private access to degludec. Inclusion of
patients in the study started with the most
recent patient treated with degludec who
attended the clinic and then worked backwards,
until all eligible patients were invited.

The study consisted of a baseline period,
defined as the most recent recording before
initiating degludec (B 3 months before initia-
tion); and a follow-up period, defined as a
recording 6 ± 3 months after switching basal
insulin to degludec (see Fig. S1 in the Supple-
mentary Material). Eligible patients were adults
(C 18 years of age at the time of degludec ini-
tiation) with a diagnosis of T1D or T2D who had
been switched to degludec (with or without
prandial insulin) from another basal insulin
(with or without prandial insulin) at least
6 months prior to data collection. Patients were
required to have been treated with another
basal insulin for at least 6 months prior to the
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switch to degludec and have at least one docu-
mented medical visit within the first
6 ± 3 months after switching. The minimum
data required for patients included age, diabetes
type, HbA1c, duration of diabetes, duration and
type of insulin treatment, at least 12 months of
medical follow up at the study site and an esti-
mated glomerular filtration rate (eGFR) mea-
surement within the last 12 ± 6 months.

Exclusion criteria included treatment with
subcutaneous insulin infusion (insulin pump
therapy) or pre-mix insulin within 6 months
prior to degludec initiation, previous participa-
tion in this study (defined as signed informed
consent) and initiation of degludec outside of
routine clinical practice (e.g. a clinical trial).

This study was performed in accordance with
the Declaration of Helsinki [19] and Good
Pharmacoepidemiology Practice. The protocol
and patient consent forms were approved by
research ethics boards/institutional review
boards for all sites. A full list of the research
ethics boards/institutional review boards, with
their reference numbers, is provided in Table S2
in the Supplementary Material. Informed con-
sent was obtained from all participants prior to
data collection.

Outcome Measures

The objectives of this study were to describe
glycaemic control, rates of hypoglycaemia,
number and dose of insulin and of non-insulin
glucose-lowering drugs, before and after initia-
tion of degludec. A further objective was to
describe degludec use in a real-world Canadian
setting, including reasons for initiating and
discontinuing degludec.

The primary endpoint was change in HbA1c

from baseline to 6 months after degludec initi-
ation. Secondary endpoints included change in
fasting plasma glucose (FPG) from baseline to
6 ± 3 months; change in the proportion of
patients achieving HbA1c targets\7.0%,
\7.5%, and\8.0% from baseline to
6 ± 3 months; and change in hypoglycaemia
rate between the 6-month period before initi-
ating degludec and the 6-month period after
initiating degludec. Other secondary endpoints

were the changes in mean daily insulin doses
(total, basal, prandial) and body weight from
baseline to 6 months. Study endpoints were
assessed at baseline and after initiating deglu-
dec, with the exception of hypoglycaemia end-
points, which were assessed over the 6-month
period prior to degludec initiation and the
6-month period after degludec initiation.

Events were defined as hypoglycaemic if they
were documented as such in the medical
records by the treating physician or an appro-
priately trained delegate. Severe hypoglycaemia
was defined as a reported event requiring the
assistance of another person to actively admin-
ister carbohydrate, glucagon or take other cor-
rective actions [20]. Nocturnal hypoglycaemia
was defined as any event in which the words
‘nocturnal’ or ‘night’ (or their equivalent in the
local language) were used in the patient medical
records. Hypoglycaemia categories included
overall (all events), non-severe (all events with
the exception of severe events), non-severe
nocturnal (nocturnal events with the exception
of severe nocturnal events), severe and severe
nocturnal (events that were categorised as sev-
ere and nocturnal).

Statistical Analysis

The full analysis set (FAS) includes all patients
who met inclusion/exclusion criteria and signed
the informed consent form. Analyses were
conducted separately for patients with T1D and
those with T2D. Baseline demographic and
clinical characteristics are reported for patients
using descriptive statistics.

The primary endpoint was analysed using a
paired t test, as a two-sided test with a signifi-
cance level of p\0.05. In addition, the primary
endpoint was analysed as a baseline-adjusted
change using an analysis of covariance
(ANCOVA) model. In the ANCOVA model,
change from baseline in HbA1c was modelled as
a function of the baseline value and following
relevant covariates: age; body mass index (BMI);
gender; diabetes duration; duration of insulin
therapy; type of basal insulin; at least one
hypoglycaemic risk factor (only patients with
T2D) and HbA1c at baseline. Those relevant
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Table 1 Demographic and clinical characteristics at baseline in patients with T1D or T2D

T1D
(n = 275)

T2D
(n = 351)

Male 168 (61.1)

[0 (0)]

210 (59.8)

[0 (0)]

Age, years 47.7 ± 14.1

[0 (0)]

60.7 ± 10.1

[0 (0)]

BMI, kg/m2 27.9 ± 5.6

[43 (15.64)]

32.4 ± 6.8

[43 (12.25)]

HbA1c, %

mmol/mol

8.3 ± 1.5

67.2 ± 16.4

[0 (0)]

8.3 ± 1.3

67.2 ± 14.2

[0 (0)]

FPG, mmol/L 9.8 ± 3.8

[117 (42.55)]

9.1 ± 4.2

[115 (32.76)]

Time since diabetes diagnosis, years 24.2 ± 14.4

[0 (0)]

17.0 ± 8.6

[0 (0)]

Time since initiation of insulin therapy, years 23.4 ± 14.9

[0 (0)]

7.6 ± 5.7

[0 (0)]

Basal insulin therapy

Basal insulin, injections per day 1.2 (0.4)

[0 (0)]

1.2 (0.4)

[0 (0)]

Total basal insulin, units per day 30.9 (19.7)

[4 (1.5)]

51.8 (39.2)

[0 (0)]

None 0 (0) 0 (0)

NPH insulin (Humulin� N) 3 (1.1) 9 (2.6)

NPH insulin (Novolin� GE NPH) 3 (1.1) 8 (2.3)

Insulin detemir 100 units/mL (Levemir�) 60 (21.8) 92 (26.2)

Insulin glargine 100 units/mL (Lantus�) 131 (47.6) 159 (45.3)

Insulin glargine 300 units/mL (Toujeo�) 74 (26.9) 74 (21.1)

Insulin glargine 100 units/mL (Basaglar�) 4 (1.5) 9 (2.6)

Other 0 (0) 0 (0)

Unknown 0 (0) 0 (0)
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Table 1 continued

T1D
(n = 275)

T2D
(n = 351)

Basal insulin injections

Once daily 207 (75.3) 285 (81.2)

Twice daily 68 (24.7) 65 (18.5)

More than twice daily 0 (0) 1 (0.3)

Prandial insulin therapy

Prandial insulin, injections per day 3.0 ± 0.3

[22 (8.0)]

2.8 ± 0.6

[133 (37.9)]

Total prandial insulin, units per day 29.5 ± 16.9

[33 (12.0)]

53.9 ± 42.9

[136 (38.7)]

None 8 (3.0) 124 (35.9)

Rapid-acting insulin analogues 238 (88.1) 205 (59.4)

Short-acting insulins 24 (8.9) 16 (4.6)

Insulin pump 0 (0) 0 (0)

Unknown 5 (1.8) 6 (1.7)

Total insulin dose, units per day 59.9 (32.4) 85.9 (68.7)

Non-insulin glucose-lowering medications

Number per patient 0.3 ± 0.6

[2 (0.7)]

2.1 ± 1.2

[1 (0.3)]

None 219 (80.2) 41 (11.7)

Glucagon-like peptide 1 9 (3.3) 108 (30.9)

Dipeptidyl peptidase-4 inhibitor 4 (1.5) 103 (29.4)

Sodium–glucose cotransporter 2 inhibitor 26 (9.5) 194 (55.4)

Metformin 31 (11.4) 255 (72.9)

Sulfonylurea 2 (0.7) 51 (14.6)

Thiazolidinedione 0 (0) 6 (1.7)

Alpha-glucosidase inhibitors (acarbose) 0 (0) 3 (0.9)

Meglitinide 0 (0) 3 (0.9)

Unknown 2 (0.7) 1 (0.3)

Other 0 (0) 2 (0.6)

Data are mean ± standard deviation or n (%), with the n (%) missing for an endpoint reported in square brackets
HbA1c glycated haemoglobin, BMI body mass index, FPG fasting plasma glucose, N number of patients, NPH neutral
protamine Hagedorn, T1D type 1 diabetes, T2D type 2 diabetes
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covariates with a significance level \ 0.20 in
individual ANCOVA models were included in
the global ANCOVAmodel. Only those variables
with a p value \ 0.10 in the global ANCOVA
were maintained in the final model. Changes in
FPG, insulin dose and body weight were anal-
ysed using paired t tests, the change in propor-
tion of patients attaining HbA1c targets was
analysed using McNemar’s test, and the change
in rate of hypoglycaemic episodes was analysed
using a negative binomial model (for further
information, see Supplementary Material).

Missing data were not imputed and there
were no adjustments for multiple comparisons.
All statistical analyses were performed using SAS
9.4 (SAS Institute, Cary, NC).

RESULTS

Study Population Demographics
and Clinical Characteristics

In total, 667 patients were assessed for eligibil-
ity, of whom 626 met the study inclusion

criteria and made up the FAS (reasons for
screening failure are presented in Table S3 in
the Supplementary Material). Of these, 275
(43.9%) had a diagnosis of T1D and 351 patients
of T2D (56.1%). The demographic and clinical
characteristics of patients at baseline are pre-
sented in Table 1.

Of patients with T1D, the mean (standard
deviation [SD]) age was 47.7 (14.1) years, dura-
tion of diabetes was 24.2 (14.4) years and
duration since insulin initiation was 23.4 (14.9)
years. The majority of patients with T1D were
receiving once-daily basal insulin injections
(n = 207, 75.3%), while nearly all patients also
received prandial insulin (only n = 8, 3.0% of
patients did not receive prandial insulin [pran-
dial insulin was unknown for n = 5, 1.8% of
patients]). The most common comorbidities
were dyslipidaemia (45.7%) and hypertension
(31.1%; Table S4).

Of patients with T2D, the mean (SD) age was
60.7 (10.1) years, duration of diabetes was 17.0
(8.6) years and duration since insulin initiation
was 7.6 (5.7) years. The majority of patients
with T2D were treated with once-daily basal

Fig. 1 Change from baseline to 6 ± 3 months after
initiating degludec in HbA1c (a) and FPG (b). P values
were determined using a paired t test. Data are mean
(95% CI) values based on a paired t test comparing
observed data at baseline and 6 months. Only patients

with data at baseline and 6 ± 3 months after degludec
initiation were included in the analysis. HbA1c glycated
haemoglobin, CI confidence interval, FPG fasting plasma
glucose, T1D type 1 diabetes, T2D type 2 diabetes
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insulin injections (n = 285, 81.2%), and two-
thirds of patients received prandial insulin
injections (n = 124, 35.9% of patients did not
receive prandial insulin). The most common
comorbidities were hypertension (63.1%) and
dyslipidaemia (72.9%; Table S4).

Glycaemic Control

After 6 ± 3 months of treatment with degludec,
HbA1c was significantly lower compared with
baseline in patients with T1D (- 0.3% [- 0.42,
- 0.14]95% (CI); p\0.001) and in patients with
T2D (- 0.4% [- 0.55, - 0.30]95% CI; p\ 0.001;
Fig. 1a). FPG was significantly reduced after
6 ± 3 months compared with baseline (T1D:
- 1.5 mmol/L [- 2.28, - 0.66]95% CI; T2D:
- 1.3 mmol/L [- 1.78, - 0.75]95% CI; p\0.001
for both; Fig. 1b). In both T1D and T2D, among
patients who had an HbA1c value available at
baseline and at 6 ± 3 months, there was a

significantly greater proportion of patients with
HbA1c above 8.0% at baseline who subsequently
achieved this target (\ 8.0%) at 6 ± 3 months,
compared with the proportion of patients with
HbA1c below 8.0% at baseline who then had an
HbA1c above target at 6 months (C 8.0%;
p\0.001 for both; Table S5). In T2D, there was
a significantly greater proportion of patients
with HbA1c above target at baseline who sub-
sequently achieved target at 6 ± 3 months
when using both HbA1c targets of\7.0%
(p\ 0.001) and\7.5% (p\ 0.001); however,
these changes were not significant for patients
with T1D (Table S5). There were numerically
greater proportions of patients achieving HbA1c

targets of\ 7.0%,\ 7.5%, and\8.0% at
6 ± 3 months compared with baseline for
patients with T1D (Fig. 2a) and T2D (Fig. 2b),
although statistical significance was not
observed.

Fig. 2 Proportion of patients achieving HbA1c targets at
baseline and 6 ± 3 months after initiating degludec in
T1D (a) and T2D (b). Baseline refers to the most recent
measurement prior to initiating degludec ([ 3 months
prior to switch). After initiating degludec refers to the

period between 0 and 6 months after initiating degludec.
None of the comparisons presented were statistically
significant. HbA1c glycated haemoglobin, T1D type 1
diabetes, T2D type 2 diabetes
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Hypoglycaemia

In patients with T1D, a significant reduction in
the rate of overall hypoglycaemia (RR 0.70 [0.56,
0.88]95% CI; p = 0.002), non-severe hypogly-
caemia (RR 0.69 [0.55, 0.86]95% CI; p = 0.001),
non-severe nocturnal hypoglycaemia (RR 0.36

[0.18, 0.72]95% CI; p = 0.004), and severe noctur-
nal hypoglycaemia (RR 0.12 [0.05, 0.29]95% CI;
p\0.001; Fig. 3a) was observed compared with
baseline after switching to degludec. There was
no significant difference in the rate of severe
hypoglycaemia after switching to degludec (RR
0.33 [0.11, 1.02]95% CI; p = 0.055; Fig. 3a).

Fig. 3 Hypoglycaemia rates in the 6-month periods before
and after initiating degludec in patients with T1D (a) and
T2D (b). Hypoglycaemic events were those recorded in
patient medical records and were categorised by the
treating physician or an appropriately trained delegate at
data extraction, based on the information recorded in the
medical records. There were more patients with missing
data in the overall hypoglycaemia category than in the

non-severe hypoglycaemia category. Before initiating
degludec refers to the period between 6 and 0 months
before initiating degludec. After initiating degludec refers
to the period between 0 and 6 months after initiating
degludec. PYO patient-year of observation, T1D type 1
diabetes, T2D type 2 diabetes, RR rate ratio, CI confidence
interval, NS not significant
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In patients with T2D, a significant reduction
in the rate of non-severe nocturnal hypogly-
caemia was observed compared with baseline
after switching (RR 0.22 [0.12, 0.43]95% CI;
p\0.001; Fig. 3b). There were numerically
lower rates of overall hypoglycaemia, overall
non-severe hypoglycaemia, severe hypogly-
caemia, and severe nocturnal hypoglycaemia
after switching to degludec (Fig. 3b).

Insulin Dose

In patients with T1D, there was a statistically
significant decrease in mean (SD) daily basal
insulin dose from 30.9 (19.7) U at baseline to
29.3 (18.2) U at 6 ± 3 months (difference
- 1.6 U [- 2.8, - 0.4]95% CI; p = 0.008), and in
mean (SD) daily prandial insulin, from 29.5
(16.9) U to 28.0 (18.3) U, respectively (differ-
ence - 1.2 U [- 2.36, - 0.10]95% CI; p = 0.033).
In patients with T2D, there was no change in
the mean (SD) daily basal insulin dose (baseline,
51.8 [39.2] U; 6 ± 3 months, 51.2 [35.6] U; dif-
ference - 0.6 U [- 2.7, 1.4]95% CI; p = 0.543) or
in the mean (SD) daily prandial insulin (base-
line, 53.9 [42.9] U; 6 ± 3 months, 53.1 [54.7] U;
difference 0.0 U [- 5.11, 5.16]95% CI; p = 0.992).
Mean (SD) total daily insulin dose at
6 ± 3 months was 57.3 (32.1) and 84.7
(72.5) U/day for T1D and T2D, respectively.

Body Weight

In patients with T1D, there was a small but
significant increase in body weight at
6 ± 3 months of degludec treatment compared
with baseline (0.5 kg [0.13, 0.97]95% CI;
p = 0.011). In patients with T2D, there was no
significant difference between body weight at
baseline and at 6 ± 3 months (0.3 kg [- 0.16,
0.68]95% CI; p = 0.217).

Use of Degludec in a Real-World Setting

Physicians’ reasons for initiating degludec in
patients with T1D or T2D are summarised in
Table S6. The most common reason for initiat-
ing patients on degludec was patients not
achieving their glycaemic target (T1D: 174

patients [68.8%]; T2D: 248 patients [73.4%]),
followed by reasons of hypoglycaemia (T1D:
135 patients [53.4%]; T2D: 111 patients
[32.8%]) and variability in fasting blood glucose
(T1D: 112 patients [44.3%]; T2D: 83 patients
[24.6%]). Of the patients who were switched to
degludec because of hypoglycaemia, the most
common reason was non-severe hypoglycaemia
(T1D: 116 patients [85.9%]; T2D: 91 patients
[82.0%]), followed by nocturnal (T1D: 58
patients [43.0%]; T2D: 48 patients [43.2%]) and
then severe hypoglycaemia (T1D: 12 patients
[8.9%]; T2D: 6 patients [5.4%]). Five patients
(1.8%) with T1D and three patients (0.9%) with
T2D discontinued degludec during the study
period. Physicians’ reasons for discontinuation
are summarised in Table S7. Of the patients
with known reasons, one patient with T1D
discontinued degludec because of a device issue
and two patients with T2D discontinued
because of the cost of insulin.

DISCUSSION

In this real-world study in patients with T1D or
T2D, improved glycaemic control (in terms of
both HbA1c and FPG) without any penalty
regarding hypoglycaemia was observed in
patients in the 6 months after switching to
degludec compared with the 6-month period
prior to degludec initiation, under usual clinical
care settings. Compared with the pre-switch
period, patients with T1D had significantly
reduced rates of overall, non-severe hypogly-
caemia and nocturnal hypoglycaemia (both
severe and non-severe), whereas those with T2D
had a statistically significant reduction in non-
severe nocturnal hypoglycaemia. In this study,
the majority of patients were taking insulin
glargine U100 (* 45%), insulin glargine U300
(* 20–25%) or detemir (* 20–25%) before
switching. The results of the study therefore
provide data on the impact of switching to
degludec in a real-life clinical setting, and add
to the body of evidence from RCTs evaluating
degludec versus specific basal insulins [6, 8].

The improvements in glycaemic control in
the current study were similar to those reported
in EU-TREAT (European TREsiba AudiT), a study
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of similar design conducted in 96 sites across six
European countries [13]. EU-TREAT included
patients with T1D (n = 1717) and T2D
(n = 833). After 6 months, HbA1c was reduced
versus baseline by - 0.20% [- 0.24,
- 0.17]95% CI in patients with T1D and - 0.51%
[- 0.58, - 0.43]95% CI in patients with T2D.
However, in EU-TREAT there was a significant
reduction in the rate of overall hypoglycaemia
in both patients with T1D and T2D [13],
whereas in the current study this was only
observed for patients with T1D. There are sev-
eral potential reasons for this difference in
results. Firstly, there was a larger proportion of
patients with T2D in our study who were also
receiving sodium–glucose cotransporter 2 inhi-
bitors and glucagon-like peptide 1 receptor
agonist treatment at baseline and use of these
agents may have mitigated hypoglycaemic epi-
sodes. Secondly, the sample size of the current
study was smaller than that of EU-TREAT (T1D,
n = 275; T2D, n = 351 vs T1D, n = 1717; T2D,
n = 833). The lack of statistical significance in
the rate reduction of overall hypoglycaemia in
patients with T2D in the current study may be a
result of the small number of patients, and
therefore of hypoglycaemic events. Thirdly, the
reporting of hypoglycaemia was likely to have
been different between sites involved in the
CAN-TREAT and those in the EU-TREAT.

As with all retrospective studies, there were
limitations to CAN-TREAT. As expected, some
data were missing in this retrospective chart re-
view. The retrospective nature of this analysis
may have influenced the reported incidence,
and the latter was probably affected by differ-
ences in the study sites. This is consistent with
results from the observational, global, Hypo-
glycaemia Assessment Tool (HAT) study, which
documented regional differences in hypogly-
caemia rates [21]. Also, in the HAT study, rates
of any and severe hypoglycaemia reported from
retrospective periods were lower than those
from prospective periods, suggesting that
under-reporting is common. Similarly, results
from the real-world InHypo-DM study in
Canada suggested that the incidence of hypo-
glycaemia among adults with diabetes taking
insulin and/or insulin secretagogues was higher
than previously thought from clinical trials

[22]. Another large observational study, based
in Europe, has also documented that non-severe
hypoglycaemia in particular is likely to be
under-reported [23]. In the current study, since
patients were more likely to be closely moni-
tored after switching, a greater number of
hypoglycaemic episodes were expected during
the post-switch period. This implies that the
observed reduction in the number of hypogly-
caemic episodes might have been underesti-
mated. As degludec was relatively new in
Canada at the time of the study, participating
sites were mostly specialist centres, and the
majority of patients included were those with
private access to degludec and were likely to
receive guideline-recommended optimal ther-
apy. Therefore, the study patient population
may differ from the general population in
Canada. Another limitation of the current study
was the lack of a direct comparator arm.

Strengths of the study included the relatively
broad inclusion and exclusion criteria and non-
interventional design of the study, which
reflects the day-to-day experience of patients
and healthcare providers when switching to
degludec in real-world settings. Also, the fact
that patients switched to degludec well before
clinicians were aware of the retrospective study
would be conducted lends credibility to the
findings.

CONCLUSIONS

Patients with either T1D or T2D switching from
another basal insulin to degludec in routine
practice settings in Canada achieved improved
glycaemic control, as measured 6 months after
switching when compared with the 6 months
prior to switching. After switching, there was
also an improvement in the rate of overall, non-
severe and nocturnal hypoglycaemia in patients
with T1D and in non-severe nocturnal hypo-
glycaemia in patients with T2D.
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