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Abstract

Background: IDeglira is a fixed-ratio combination of insulin degludec and liraglutide with proven efficacy against
simpler regimens and non-inferiority against basal-bolus insulin therapy. However, the evaluation of its real-world
effectiveness is hindered by technical issues and requires further exploration. Thus we aimed to compare effective-
ness of insulin degludec/liraglutide (IDeglira) versus intensified conventional insulin therapy (ICT) for type 2 diabetes
in a real-world setting.

Methods: This retrospective cohort study from an outpatient clinic in Hungary included people who initiated IDe-
glira due to inadequate glycaemic control (HbA1c >7.0% [53.0 mmol/mol]) with oral and/or injectable antidiabetic
drugs. Data were compared with a historical cohort who initiated ICT. Outcomes included HbA1c, body weight, and
hypoglycaemia differences over 18 months of follow-up.

Results: Data were included from 227 and 72 people who initiated IDeglira and ICT, respectively. Estimated mean
difference (MD) in HbA1c at 18 months favoured IDeglira versus ICT (MD 0.60, 95% Cl 0.88-0.32 [MD 6.6 mmol/mol,
95% Cl 9.6-3.5]). More people reached target HbATc <7.0% (53.0 mmol/mol) with IDeglira than ICT (odds ratio 3.36,
95% Cl 1.52-7.42). IDegLlira treatment was associated with weight loss compared with gain for ICT (MD 6.7 kg, 95% Cl
5.0-8.5). The hazard ratio for hypoglycaemia comparing IDeglira with ICT was 0.18 (95% Cl 0.08-0.49).

Conclusions: Treatment with IDegLira over 18 months resulted in greater HbATc reductions, weight loss versus gain,
and a lower rate of hypoglycaemia versus ICT in people with type 2 diabetes.
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Background

Type 2 diabetes is a progressive disease characterized
by a continuous decline in beta-cell function and insulin
sensitivity starting years before diagnosis [1, 2]. Due to
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the progressive nature of type 2 diabetes, insulin therapy
often becomes necessary after treatment with oral anti-
diabetic drugs (OADs) [3].

Long-acting basal insulins improve glycaemic control
through decreasing fasting plasma glucose (FPG) and
are used alone or in combination with OADs in type 2
diabetes uncontrolled with non-insulin therapies [4, 5].
Although early initiation of basal insulin therapy may
confer beta-cell protection [6] and decrease hepatic
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glucose production, there are barriers to insulin initiation
that include fear of hypoglycaemia and weight gain [7].

Glucagon-like peptide-1 receptor agonists (GLP-1
RAs) are incretin mimetics that both stimulate glucose-
dependent insulin release and suppress glucagon secre-
tion, leading to reduced blood glucose levels without
affecting defence mechanisms to hypoglycaemia. Addi-
tionally, GLP-1 RAs slow gastric emptying, increase
satiation, and reduce appetite, all of which may lead to
body weight loss [8]. The complementary mechanisms
of GLP-1 RAs and insulins allow for a combined treat-
ment that provides more effective glycaemic control
than either component alone, with less weight gain and a
lower risk for hypoglycaemia compared with basal insu-
lins [9, 10].

IDeglira is a fixed-ratio combination of insulin deglu-
dec and liraglutide. Its efficacy was studied through the
DUAL clinical trial programme [11-18]. In general, IDe-
gLira showed improved efficacy (HbAlc reduction) ver-
sus placebo [14], GLP-1 RAs [19], and basal insulins [12,
15], and non-inferiority against basal-bolus therapy [17].

As most DUAL trials compared IDegLira with sim-
pler regimens (e.g. a single injectable antihyperglycaemic
medication with/without OADs) and real-world studies
often utilize single-arm designs, it is challenging to deter-
mine whether people in routine practice are achieving
expected outcomes with IDegLira when compared with
more complex regimens. The aim of this real-world, ret-
rospective cohort study (with a historical control group)
was to compare the effectiveness of IDegLira with that of
intensified conventional insulin therapy (ICT) in people
with inadequately controlled type 2 diabetes on OADs
and/or GLP-1 RAs and/or basal insulin therapy.

Methods

Setting and participants

All participants had type 2 diabetes and were followed
up at the outpatient clinic of Pest County Flér Ferenc
Hospital, Hungary. Participants initiated IDegLira (6/
NOV/2015-2/JUL/2018) or ICT (12/FEB/2012-23/
AUG/2016) at their physicians’ discretion after failing
to achieve HbAlc <7.0% (53.0mmol/mol) after at least
3 months of treatment with OADs and/or GLP-1 RA and/
or basal insulin. Data were derived from electronic health
records at baseline (treatment initiation) and at approxi-
mately 3, 6, 12, and 18months thereafter. For study
inclusion, participants needed data at baseline and > 1
follow-up visit.

For people previously on insulin at doses > 161U or on
liraglutide, IDegLira was initiated at 16, otherwise at 10
dose steps [20]. Further titration (up to a maximum of 50
dose steps) was done 1-2 times weekly, based on a 3-day
average of fasting self-monitored blood glucose (SMBG)
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with a local target of 5.0-7.0mmol/L. When IDegLira
treatment was initiated, all previously used antidiabetic
medications except for metformin were discontinued.
The historical comparison arm included people who
initiated ICT (NPH insulin once or twice daily and short-
acting human insulin three times daily). Initial dose was
based on HbAlc and body weight according to local
recommendations [21]. Doses were titrated 1-2 times
weekly to achieve fasting and pre-prandial SMBG of 5.0—
7.0mmol/L and a bedtime SMBG of 6.0-7.5 mmol/L. The
ICT group continued to receive metformin if this was
part of their previous treatment. Other non-insulin anti-
hyperglycaemic medications were discontinued.

Ethics statement

All study related procedures have been performed in
accordance with the ethical standards laid down in
the 1964 Declaration of Helsinki and its later amend-
ments. Local ethical approval was obtained from the
Ethics Committee of Pest County Flér Ferenc Hospital,
Kistarcsa, Hungary; Registration number: 119/17/2017.
The need for informed consent was waived in accordance
with Hungarian laws by the Ethics Committee of Pest
County Flér Ferenc Hospital, Kistarcsa, Hungary.

Endpoints and co-variables

Key study endpoints included the estimated mean dif-
ference (MDs) between the IDegLira and ICT groups in
HbAlc, body weight and insulin dose, and the hazard
ratio (HR) for incident hypoglycaemia. In addition, a
series of target-based composite endpoints were assessed
including the achievement of HbAlc <7.0% (53.0 mmol/
mol) (1) without hypoglycaemia, (2) without weight gain,
and (3) with neither hypoglycaemia nor weight gain.

The following data were collected at baseline: sex, age,
anthropometric data, diabetes duration, HbAlc, and
antihyperglycaemic medications. The following data were
recorded at each visit: HbAlc, body weight, insulin dose
on the day prior to the visit, incidence of hypoglycae-
mia since last visit, and antihyperglycaemic medications.
HbA1lc was measured in the central hospital laboratory,
which is accredited by the Hungarian Association for
Clinical Chemistry. HbAlc was measured by turbidimet-
ric inhibition immunoassay until 23/06/2015 (COBAS
¢513, Roche Diagnostics Ltd., Rotkreuz, Switzerland)
and using high-performance liquid chromatography
(24/06/2015-11/10/2016 using VARIANT II TURBO
HbAlc Kit-2.0, Bio-Rad Hungary Ltd., Budapest, Hun-
gary and using Bio-Rad D-100, Bio-Rad Hungary Ltd.,
Budapest, Hungary) thereafter. Hypoglycaemia was
defined as SMBG <3.9mmol/L or with typical symp-
toms that resolved following carbohydrate consumption.
All patients were instructed to record all self-monitored
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blood glucose values and any event with symptoms sug-
gestive of a hypoglycaemia in their diary.

Statistical methods

For descriptive analyses, categorical variables are pre-
sented as counts and continuous variables are presented
as mean =+ standard deviation (SD). For the comparison
of baseline characteristics, 2-sample t-tests and Chi-
square tests were used as appropriate.

For all outcomes except hypoglycaemia, longitudinal
data were modelled via generalized least squares with an
identity link for continuous outcomes and a logistic link
for dichotomous outcomes. The models included gender,
age, duration of diabetes, BMI (except for body weight
modelling, in which baseline body weight was used) and
baseline HbA1lc as variables. The two treatment groups
were first analysed separately, as baseline parameters
could not be matched, followed by multivariate mod-
els that compared treatment groups while adjusting for
potentially confounding differences. The values used for
adjustment in the multivariate model were the modal/
median values for the whole sample. The exact date of
the visit was used in the multivariate models. The elapsed
time to visit and the treatment group and their interac-
tion were included as covariates; this allowed groups to
have different effects on endpoints over time. Continu-
ous variables were included with restricted cubic splines
to allow for a flexible effect. The correlation structure
was chosen from three possible structures by minimiz-
ing the Akaike Information Criterion (constant correla-
tion, unstructured correlation matrix, continuous-time
first-order autoregressive correlation structure). This
accounted for the longitudinal nature, i.e. the intra-
individual correlation of measurements over time. MDs
between the two groups at given times were calculated
using contrasts where P-values were not adjusted for
multiplicity but confidence intervals (Cls) were simulta-
neous [22]. Calculations were carried out in R v3.6.1 [23]
using package rms v5.1-3.1 (https://cran.r-project.org/
web/packages/rms/rms.pdf) and package icenReg v2.0.13
(https://cran.r-project.org/web/packages/icenReg/icenR
eg.pdf).

Hypoglycaemia was modelled as interval-censored sur-
vival data, i.e. the time to first hypoglycaemic event, the
interval was from the visit before the first event to the
first visit when hypoglycaemia was reported. For those
not reporting hypoglycaemia during the study, the inter-
val was recorded as the time of the last visit to infinity.
Multivariate modelling was performed using a semi-par-
ametric model for interval-censored data with Cox pro-
portional hazards.

Binary endpoints, i.e. dichotomized HbAlc and com-
posite targets, were modelled by logistic regression with
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cluster-robust Huber-White (sandwich) covariance esti-
mation to account for intra-individual correlations.

In addition, we performed two sensitivity analyses.
First, we further adjusted models for baseline medication
use (metformin, sulphonylurea, DPP-4 inhibitor, GLP-1
receptor agonist, and insulin). Second, we restricted the
analysis to baseline users of metformin.

Results

Baseline characteristics

In total, 227 people who initiated IDegLira (630 outpa-
tient visits, 46 people with 4 visits) and 72 people who
initiated ICT (259 outpatient visits, 64 people with 4 vis-
its) were included, with a mean (SD) follow-up of 1.48
(0.21) years. The IDeglira and ICT groups were simi-
lar (P>0.05) for the following baseline characteristics:
age, body weight, BMI and previous insulin use. How-
ever, we found significant between-group differences in
other important baseline characteristics: people in the
IDeglira group tended to have a longer diabetes dura-
tion (MD [SE]: 2.3[0.9] years), lower HbAlc (0.7[0.2]%
[7.7[2.2] mmol/mol]) and FPG (3.5[0.6]mmol/L). Fur-
thermore, there were differences in the baseline use of
non-insulin antihyperglycaemic medications. All but
one person in the IDegLira group were treated with met-
formin vs. 65.3% of the ICT group. Similarly, fewer peo-
ple received sulfonylureas in the IDegLira group than in
the ICT group, while GLP-1 RAs and dipeptidyl pepti-
dase 4 inhibitors were more frequently used in the IDeg-
Lira group (Table 1).

Glycaemic control

According to the estimated trajectories during follow-up,
HbAlc decreased from baseline and reached its nadir
at approximately 6 months for both treatments (Fig. 1a).
While there seemed to be an increase in HbAlc after-
wards in the ICT group, HbAlc remained more stable
in the IDegLira group, which is reflected in the increas-
ing MDs between groups after 6 months of follow-up
(6months 0.37% [4.0mmol/mol]; 12months 0.45%
[4.9mmol/mol]; 18months 0.60% [6.6 mmol/mol])
(Table 2). Overall, the differences in HbAlc between
groups were significant at all timepoints, in favour of
IDeglira after differences in baseline characteristics were
taken into account (P<0.01 for all).

According to models adjusted for baseline differences,
over half of the IDegLira group and substantially fewer in
the ICT group reached target HbAlc <7.0% (53.0 mmol/
mol) during follow-up (Fig. 2a). While there was no sig-
nificant difference in the odds of reaching the HbAlc
target at 6 months, people in the IDegLira group had a
2-3 times greater odds of reaching this target at the other
timepoints (Table 3).
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Table 1 Baseline characteristics by treatment group

Characteristic IDegLira ICT group (n =72) Pvalue
group
(n=227)
Male, n (%) 122 (53.7) 36 (50.0) 0.59
Age, years 612494 61.0+9.5 0.86
Weight, kg 9494208  903+208 0.11
Body mass index, kg/m? 333458 319469 0.086
Diabetes duration, years 11.0+6.7 86+£53 0.007
HbA1c, % 86+£12 93+15 <0.0001
HbATc, mmol/mol 702+133 7824168
Fasting plasma glucose, 106+£3.0 14.1+47 <0.0001

mmol/L
Previous antihyperglycaemic medications, n (%)

Metformin 226 (99.6) 47 (65.3) <0.0001
Sulphonylurea 127 (55.9) 59(81.9) <0.0001
DPP-4 inhibitor 117 (51.5) 26 (36.1) 0.03
GLP-1 receptor agonist 23 (10.1) 1014) 0.013
Insulin 36 (15.9) 10(13.9) 0.85
Other 522 7(9.7) 0.01

Data are mean = standard deviation or n (%). P values were based on a two-
sample t-test or Chi-square test, as appropriate

% percentage of people in the treatment group, DPP-4 dipeptidyl peptidase 4,
GLP-1 glucagon-like peptide 1, ICT intensified conventional insulin treatment,
IDegLira insulin degludec/liraglutide, n number of people in the treatment
group

Body weight

Body weight decreased slightly from baseline to
3months in the IDegLira group and was relatively sta-
ble thereafter until 18 months of follow-up (Fig. 1b).
For people in the ICT group, body weight increased
gradually from baseline to month 18, resulting in the
group trajectories diverging over time. The estimated
MD (adjusted for baseline differences) between groups
was significant at all timepoints, reaching 6.7kg (95%
CI5.0-8.5) at 18 months of follow-up, in favour of IDe-
gLira (P<0.0001) (Table 2).

Insulin dose

The daily insulin dose with IDegLira was significantly
lower than with ICT at each timepoint, with the dis-
crepancy increasing over time to reach an MD of
31.8IU (95% CI 26.6—37.0) at month 18 in models
adjusted for baseline differences (Fig. 1c; Table 2).
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Incident hypoglycaemia

During follow-up, there were 14 episodes of hypoglycae-
mia in the IDegLira group and 24 in the ICT group. The
adjusted HR (IDegLira/ICT) for hypoglycaemia was 0.18
(95% CI 0.08-0.49), indicating a lower incidence of hypo-
glycaemia with IDegLira than with ICT.

Composite outcomes

During follow-up, all three composite outcomes were
reached more frequently by people in the IDegLira group
than by those in the ICT group (Fig. 2 b-d). People had 3-8
times greater odds of reaching the target HbAlc <7.0%
(53.0mmol/mol) without either hypoglycaemia or weight
gain in the IDegLira group than in the ICT group, with the
largest point estimates at 18 months of follow-up: adjusted
odds ratios (ORs) of 6.7 (95% CI 2.8—16.4) and 7.8 (95% CI
2.7-22.3), respectively (Table 3). The odds of achieving the
3-point composite outcome were higher with IDegLira:
people had 6-10 times greater odds of reaching the target
HbAlc <7.0% (53.0mmol/mol) without hypoglycaemia
and without weight gain in the IDegLira group than in the
ICT group after adjustment for baseline differences.

Sensitivity analyses

Both sensitivity analyses (the one adjusted for baseline anti-
diabetic medications, the one restricted to baseline met-
formin users) confirmed the results of the main analysis
with similar effect sizes and somewhat wider confidence
intervals (Table S1-S4, Additional File 1).

Discussion
In this real-world study over 18 months of follow-up, treat-
ment with IDegLira resulted in a greater reduction in
HbAlc (MD 0.6% [6.6 mmol/mol] lower), a relative reduc-
tion in body weight (MD 6.7 kg lower), a lower insulin dose
(MD 31.81U/day lower), and an 82% lower risk of hypogly-
caemia when compared with ICT. HbAlc decreased from
baseline in both treatment groups, reaching a nadir with
mean estimated values of 6.8% (50.9 mmol/mol) with IDeg-
Lira and 7.1% (54.1 mmol/mol) with ICT at 6 months.
These HbAlc improvements are in accordance with
those observed over 26weeks in the DUAL trials: 1.4—
1.9% (15.3-20.8mmol/mol) with IDegLira, and 1.5%
(16.4mmol/mol) with basal-bolus therapy [11-15, 17,
18]. Our finding that the decrease in HbAlc was larger
with IDegLira than with ICT contrasts with the DUAL

(See figure on next page.)

Fig. 1 HbA1c (a), weight (b) and (c) insulin dose trajectories with IDegLira and ICT during follow-up. Estimated for a person with the following
baseline characteristics: 62 years of age, HbA1c of 8.4% (68.3 mmol/mol), diabetes duration of 9.1 years, body weight of 91 kg, body mass index of
32.0kg/m? using generalized least squares regression (n =299 people, n =889 observations). The coloured lines represent the treatment estimates,
while the shaded areas show 95% confidence intervals around the estimated values. ICT, intensified conventional insulin treatment; IDegLira, insulin

degludec/liraglutide; IU, insulin unit
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Table 2 Estimated mean differences in HbA1c, weight, and daily insulin between IDeglira and ICT during follow-up

3months 6 months 12 months 18 months

MD 95%ClI P value MD 95%Cl P value MD 95%Cl P value MD 95%Cl P value
HbATc (%) 040 0.10;0.70  0.0014 037 007,067 0.0024 045 017,072  0.0001 060 032,088 <0.0001
HbA1c (mmol/mol) 4.4 11,77 4.0 08;73 49 19,79 6.6 35,96
Body weight (kg) 34 1.7;5.2 <0.0001 46 28,63 <0.0001 57 40,74 <0.0001 6.7 5.0;85 <0.0001
Insulin dose (1U) 278  226;33.0 <0.0001 289 237,340  <0.0001 299 248350 <0.0001 318  266;37.0 <0.0001

Estimated for a person with the following baseline characteristics: 62 years of age, HbA1c of 8.4% (68.3 mmol/mol), diabetes duration of 9.1 years, body weight of
91kg, body mass index of 32.0kg/m? using generalized least squares regression (n =299 people, n =889 observations). MD [95% CI] presented for IDegLira — ICT

Cl confidence interval, ICT intensified conventional insulin treatment, IDegLira insulin degludec/liraglutide, /U insulin units, MD mean difference

VII findings, where reductions were similar [17]. This con-
trast could most likely be explained by the different patient
characteristics between our study and the DUAL VII trial.
While only ~15% of our participants were insulin users at
baseline, all DUAL VII participants were on basal insulin
treatment at baseline suggesting a more advanced disease
status where GLP-1 receptor agonists may be less effective.
It is also possible that the fact that titration targets were
the same for the ICT and IDegLira groups in our study,
while they were more relaxed in the ICT group in DUAL
VII, explained some of the observed differences. It is less
likely that the more relaxed titration targets in our study
or the use of human insulins rather than insulin analogues
would explain these differences. In DUAL VII, 66% of peo-
ple achieved HbAlc <7.0% (53.0 mmol/mol) with IDeglLira,
in the other DUAL trials this ranged 56 to 81%, consistent
with our finding of over 60% [11-15, 17, 18].

IDegLira treatment was associated with an approxi-
mate 3kg reduction in body weight from baseline that
was apparent from 3months’ follow-up and persisted
throughout the study. In contrast, people in the ICT
group gained weight over follow-up, leading to increasing
MDs in body weight, rising from 3.4kg to 6.7 kg. Weight
loss with IDegLira is somewhat larger than that observed
in the DUAL trials (—2.8kg to +2.0kg) [11-15, 17, 18]..
The greater reduction in body weight observed with IDe-
gLira versus ICT in our study compared with the DUAL
trials may be due to the lower daily doses of IDegLira
used in our study (22.2IU at 6 months compared with
411U and 401U at 26 weeks in DUAL V and DUAL VII,
respectively). The weight gain observed with ICT treat-
ment (~2kg) was similar to that observed with basal—-
bolus insulin in DUAL VII (2.6kg) or with basal insulins
in DUAL L II, V, and VIII (0-3kg) [12, 15, 18, 19].

There was a substantially lower risk (HR 0.18, 95% CI
0.08-0.49) of incident hypoglycaemia with IDegLira ver-
sus ICT in our real-world study, which was somewhat
lower than the estimated risk ratio of 0.39 (95% CI 0.29-
0.51) for IDegLira versus basal-bolus insulin reported in
DUAL VII [17]. Furthermore, the absolute risks are much

lower in our study (6.2% for IDegLira vs. 33.3% for ICT)
compared to DUAL VII (19.8% vs. 52.6%, respectively)
that highlights the differences in baseline characteristics
between participants and suggests that direct compari-
sons cannot be made between these studies. There are
also other important design differences between the stud-
ies that could bias this comparison and could have effects
with unknown directions: (1) a less stringent SMBG tar-
get (5.0-7.0mmol/L) in our study (cf. 4.0-5.0mmol/L in
DUAL VII) [17], (2) similar treatment targets for both
arms in our study (cf. less stringent for ICT in DUAL
VII), (3) less insulin use in our study at baseline (~15%
vs. 100% in DUAL VII), (4) a tendency towards lower
insulin doses in our real-world study, and (5) different
hypoglycaemia definitions that included a higher SMBG
threshold (<3.9mmol/L) in our study (cf. <3.1 mmol/L in
DUAL VII) [17].

In terms of insulin dose, we found a significantly lower
dose (by 28-32IU/day) at each timepoint in the IDe-
glira group in comparison with the ICT group. The
absolute insulin dose was relatively low in both the IDe-
glira (~30IU/day) and the ICT (~55IU/day) groups
when compared with the end-of-trial dose in DUAL VII
(40 and 841U/day for IDegLira and basal-bolus insulin,
respectively) well reflecting the fact that only ~15% our
participants used insulin at baseline compared 100% in
DUAL VII [17]. When compared more widely with other
DUAL trials, the IDegLira doses found in our real-world
study (30-451U/day) were lower than the end-of-trial
doses [11-18]. These differences are most likely due to
the more stringent SMBG targets in the DUAL trials [11—
18], whereas the doses we observed are likely to better
reflect routine practice.

Our findings for the composite outcomes are of par-
ticular interest due to the opportunity to investigate the
time-course of changes from the repeated data collec-
tion. The results suggest that differences in the attain-
ment of composite outcomes between treatment groups
(in favour of IDegLira) increase in magnitude over time.
At six months, ORs for the attainment of composite
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Fig. 2 Estimated probabilities of achieving categorical outcomes
with IDeglira and ICT during follow-up. a — HbA1c <7.0% (53.0mmol/
mol). b — HbATc <7.0% (53.0 mmol/mol) without hypoglycaemia.

c - HbA1c <7.0% (53.0 mmol/mol) without weight gain. d - HbAlc
<7.0% (53.0mmol/mol) without hypoglycaemia or weight gain.
Estimated for a person with the following baseline characteristics:
62 years of age, HbA1c of 8.4% (68.3 mmol/mol), diabetes duration
of 9.1 years, body weight of 91 kg, body mass index of 32.0kg/m?
using generalized least squares regression (n =299 people, n =889
observations). The coloured lines represent the treatment estimates,
while the shaded areas show 95% confidence intervals around the
estimated values. ICT, intensified conventional insulin treatment;
IDeglira, insulin degludec/liraglutide

outcomes with IDeglLira versus ICT in our real-world
study were in general agreement with those reported in
DUAL VII versus basal-bolus insulin [17]. In addition to
supporting the DUAL VII trial findings in routine prac-
tice, our findings extend the results of the 32-week DUAL
VII trial, providing an insight into trajectories over
18 months of follow-up. In fact, the DUAL VII results for
composite outcomes may underestimate the longer-term
benefits of IDegLira versus ICT in this population in rou-
tine clinical practice.

Our study compared two potential ways of treatment
intensification of inadequately controlled type 2 diabe-
tes, however clinicians face other options that should be
mentioned. First, there are 2 fixed ratio combinations of
basal insulins and GLP-1 receptor agonists using differ-
ent components of both medications (insulin degludec/
liraglutide and insulin glargine/lixisenatide [iGlarLixi]).
While there is no direct comparison of these medi-
cations, results based on indirect comparisons show
equivocal results with some suggesting superiority of
IDegLira over iGlarLixi, some suggesting similar efficacy
on metabolic control and weight change [24—26]. Given
the fact that the use of iGlarLixi was much less frequent
at the time of data collection, we limited our analysis to
IDegLira, thus potentially limiting heterogeneity in our
results. Another option of intensification is initiating a
free combination of GLP-1 receptor agonists and basal
insulins. This approach was investigated in a meta-anal-
ysis of randomized trials showing similar results on all
investigated outcomes [27]. In contrast, a large real world
analysis suggested similar effect on HbAlc but a more
limited effect on weight with the use of fixed ratio combi-
nations. These could be related to the fact that the dose of
GLP-1 receptor agonists could be suboptimal for weight
change in people on relatively small doses of the fixed
ratio combinations [28].

One limitation, common to most real-world studies, is
the lack of an active comparator arm, with most utilising
a pre/post study design, whereby a placebo effect and the
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medication effect cannot be definitively separated. Our
real-world study included a historical comparison group
and our findings are in alignment with previous IDegLira
real-world evidence — that initiating IDegLira improved
glycaemic control in the magnitude of 0.3—-1.7% [29-31]
without weight gain (reductions of 0.4-3.1kg [29-32])
when switching from a variety of previous regimens.
While the improvement in glycaemic control tends to
be slightly smaller (by 0.3-0.7% [30, 32]) when switch-
ing to IDegLira from multiple daily insulin injections,
the weight loss tends to be larger (2.4-3.1kg [30, 31]). A
further limitation is selection bias related to the retro-
spective design of the study. However, this bias is likely
to have affected the IDegLira and ICT groups similarly.
Another potential limitation is the between-group differ-
ences in some baseline characteristics, which may reflect
an indication bias: some people may not have been
intensified to ICT treatment, while others (e.g. those
with HbAlc >10% [85.8mmol/mol] or symptomatic
hyperglycaemia) received ICT treatment [4]. Indeed, the
observed differences in baseline characteristics between
the groups (diabetes duration, HbAlc, fasting glucose,
body mass index, different use of medications) may point
to more severe insulin secretory defect in the ICT group
compared to the IDegLira group. While we adjusted for
several potential confounders, the possibility of other
uncontrolled or unmeasured confounding factors cannot
be excluded. One important potential unmeasured con-
founder is the presence or absence of long term diabetes
complications and medications used for their treatment
or prevention. Although we had no information on these
parameters, in sensitivity analyses, we adjusted for the
use of different antidiabetic medications and ran another
analysis restricted to only metformin users at baseline.
The choice of older (human) insulins as the comparator
may be viewed as a limitation. While there were no clini-
cally significant differences in glycaemic control in meta-
analyses that compared NPH and short-acting human
insulins with long- and short-acting insulin analogues,
respectively [33, 34], there was a lower risk of hypogly-
caemia with long-acting insulin analogues than with
NPH insulin [34]. Hence, there may have been better tol-
erability and quality of life in a comparator arm of peo-
ple initiating longer-acting basal and short-acting insulin
analogues.

A key strength of real-world studies is the ability to
observe the effects of a medication in a broad range of
people and under the conditions of routine clinical prac-
tice. A strength of our study is the use of a historical con-
trol group at a similar disease stage that had initiated a
new treatment, thus minimizing any placebo effects.
Although our control group was somewhat different from
the IDegLira group, we used statistical methodology to
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control for differences in baseline characteristics. The fact
that our main and sensitivity analyses point to the same
direction with similar effect sizes supports the robustness
of our findings. Our follow-up time (up to 18 months)
was greater than that of most randomized controlled
trials, (generally 26 weeks) or real-world studies (often
6-12months), enabling an assessment of longer-term
effectiveness. Given the standardized data collection and
treatment algorithms leading to similar frequency of dose
titration at our centre, the risk of several types of bias fre-
quently found in real world studies could have only a lim-
ited effect on our results including bias in classification of
or deviation from intervention, bias due to missing data
or measurement of outcomes [35].

Conclusions

To conclude, in this real-world study, treatment with
IDeglira resulted in greater reductions in HbAlc, weight
loss as compared with weight gain, and a lower rate of
hypoglycaemia than with ICT. Although we used less
stringent SMBG titration targets that reflected routine
practice (cf. the DUAL trials), the overall effectiveness of
IDeglira was similar or improved, with 10 times greater
odds of achieving target HbAlc without hypoglycaemia
and without weight gain with IDegLira versus ICT after
18 months of follow-up.
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