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ABSTRACT

Introduction: Insulin degludec/liraglutide
(IDeglLira) is a fixed-ratio combination of insu-
lin degludec (a basal insulin) and liraglutide (a
glucagon-like peptide-1 receptor agonist [GLP-
1RA]). This study aimed to investigate clinical
outcomes in people with type 2 diabetes mellitus
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(T2DM) after initiating IDegLira treatment in a
real-world setting in Colombia.

Methods: SPIRIT is a non-interventional,
single-arm, retrospective chart review study to
assess clinical outcomes in people with T2DM.
Participating patients were switched from a
treatment regimen of basal insulin (with or
without oral antidiabetics [OADs]) and started
on treatment with IDegLira a minimum of
26+ 6 weeks before the data collection start date.
Data were collected from the medical records
of 175 patients in ten clinical centers across
Colombia.

Results: Compared with baseline, there was
a significant reduction in glycated hemoglobin
(HbAlc) (1.3%; 95% confidence interval [CI]
- 1.6 to — 1.0; p<0.0001) after 26 £ 6 weeks of
follow-up. The mean HbAlc at baseline and
at the end of the study was 9.1% and 7.8%,
respectively. In addition, IDegLira significantly
reduced absolute body weight by 1 kg (95%
CI - 1.5 to - 0.5; p<0.0001), from a mean of
76.1 kg at baseline to 75.1 kg after follow-up.
The mean IDegLira dose at the end of the study
was 21.3 U, and no severe hypoglycemic events
were observed during the follow-up period.
Conclusion: In real-world practice, initiat-
ing IDegLira in patients with T2DM previously
treated with basal insulin (+ OAD) was associated
with improved glycemic control, reduced body
weight and reduced risk of hypoglycemia.
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Key Summary Points

Why carry out this study?

Intensification of insulin treatment is often
delayed because of the complexity and fear
of adverse events associated with the options
proposed by guidelines

The fixed-ratio combination known as IDeg-
Lira is recognized in international guidelines
as an alternative to basal-bolus therapy for
intensification of type 2 diabetes mellitus
(T2DM) treatment

As the Latino population, and specifically
Colombians, are underrepresented in clinical
trials, there is a need to generate real-world
evidence to understand how this medication
works in this population

Although there is some real-wotld evidence
on the use of IDegLira in Colombia, SPIRIT, a
retrospective chart review study, has the larg-
est sample size to date, with centers across
the country participating; it is also aligned
with the requirements for reimbursement of
the therapy proposed by insurance compa-
nies

What was learned from this study?

After approximately 26 weeks, IDegLira was
associated with a significant reduction in
glycated hemoglobin (HbAlc), and a high
proportion of patients achieved HbAlc < 7%

In this study, the use of IDegLira was associ-
ated with modest weight loss and a reduction
in insulin dose

No patient experienced a severe hypoglyce-
mic episode during treatment with IDegLira

INTRODUCTION

Current treatment guidelines for type 2 diabetes
mellitus (T2DM) currently recommend the use
of incretin-based therapies as first-line injecta-
ble treatment, but many people with T2DM will
require insulin at some point during the course
of their disease [1]. Fixed-ratio combinations
of basal insulin with a glucagon-like peptide-1
receptor agonist (GLP-1RA) minimize injection
burden while balancing the risk of hypoglyce-
mia and weight gain [1, 2]. Xultophy® (Novo
Nordisk A/C, Bagsvaerd, Denmark), a fixed-ratio
combination of insulin degludec and liraglu-
tide (IDegLira), is an alternative to traditional
treatment intensification options in T2DM.
This combination achieves the complemen-
tary effects of insulin degludec and liraglutide
on fasting and postprandial glycemic control.
Additionally, although the current approach to
T2DM management states that incretin-based
therapies should be initiated prior to insulin
therapy, the reality is that many patients are
treated with insulin prior to starting on GLP-
1RAs, in which case current guidelines recognize
the fixed-ratio combination as an alternative to
intensification in patients with T2DM and avoid
the complexity of multiple daily injections [1,
3].

The safety and efficacy of IDegLira for man-
aging adult patients with T2DM have been
established in various phase 3 clinical trials [2,
4-8] that have examined the use of IDegLira in
different background populations with T2DM,
and in combination with a range of oral anti-
diabetic drugs (OADs). A number of real-world
studies have analyzed types of populations and
outcomes not normally included in randomized
clinical trials (RCTs) [9, 10]. For example, IDe-
glira therapy has a significant impact on both
gastrointestinal microbes and cognitive func-
tion, including depression, cognitive function
and markers of inflammation in very elderly
subjects with T2DM [11]. Additionally, an obser-
vational study on real-world evidence (RWE) was
conducted in Colombia, which demonstrated
the effectiveness of IDegLira in glycemic control
in patients with T2DM [12]. However, this study
evaluated patients in only two centers dedicated
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to specialized diabetes care. Hence, further evi-
dence is needed with greater representativeness
in the population across Colombia. Real-world/
non-interventional studies reflect how a product
is used and performed in routine clinical prac-
tice. Such studies contribute to scientific and
clinical knowledge and complement RCT find-
ings by providing evidence of the generalizabil-
ity of results to a broader population of patients
[13].

We designed the non-interventional study
(NIS) reported here to generate RWE of IDeg-
Lira usage in Colombia by investigating clinical
parameters associated with using IDegLira ini-
tiated within routine clinical practice in adult
patients with T2DM previously treated with
basal insulin, with or without OADs. The data
generated from this study will add to the body
of evidence on glycemic control from RCTs and
provide clinical insight into the initiation and
intensification of IDegLira in a real-world setting
in Colombia.

METHODS

This was a single-arm, retrospective, chart review
study in which data reported in the medical
records of adult patients with T2DM who had
initiated treatment with IDegLira a minimum of
26+ 6 weeks before the data collection start date
were studied . All patients were receiving treat-
ment according to current clinical practice and
applicable local labels at physicians’ discretion.

All patients who had initiated treatment with
IDegLira were eligible for consideration to par-
ticipate in the study, including those who, at
the time of inclusion in this study, had discon-
tinued IDegLira. Information was collected for
at least 26+ 6 weeks after treatment initiation.
The eligible patients were selected consecutively,
beginning with those who attended the clinic
most recently and working backward until the
predetermined number of patients per study
site was reached. We extracted relevant base-
line and follow-up data from medical records
of each patient and transferred these data into
an electronic case report form. For this study,
eligible participants were: (1) adults with T2DM

who had switched to IDegLira from basal insulin
(£ OAD:s) at least 26 + 6 weeks before the enroll-
ment date and (2) adult patients with available
and documented glycated hemoglobin (HbA1lc)
measurements <12 weeks before IDegLira
initiation.

The exclusion criteria were: mental incapac-
ity, an unwillingness or language barriers pre-
cluding adequate understanding or cooperation;
a diagnosis of type 1 diabetes mellitus (T1DM),
maturity-onset diabetes of the young, latent
autoimmune diabetes in adults, gestational dia-
betes, or any hyperglycemic state other than
T2DM; pregnancy or breastfeeding during the
study; treatment with basal-bolus insulin before
[DeglLira initiation; and participation in another
T2DM clinical study involving any clinical inter-
vention or administration of an investigational
drug within 3 months before initiating IDegLira.

The latest HbAlc measurements recorded
(£12 weeks) before the initiation of IDegLira
were collected (we used the value closet to week
0), as were as all available HbA1c values in the
follow-up period; these values were used to cal-
culate the mean change in HbA1lc from baseline
to week 26 after IDegLira initiation. We defined
the baseline as week 0, the time of IDegLira initi-
ation. If the endpoint variable (e.g. HbAlc, body
weight) was unavailable at baseline, the most
recent value within <12 weeks before IDegLira
initiation was used. Data on severe hypoglyce-
mic episodes were also collected in the follow-
up period if available in the medical records. A
severe hypoglycemic episode was defined as an
episode of hypoglycemia requiring the assis-
tance of another person to administer carbo-
hydrates or glucagon, or to actively take other
corrective actions [11]. The end of the study was
26 weeks after initiation of IDegLira treatment
with a window of +6 weeks. If multiple values
were available for the specific endpoints within
the window, the value closest to week 26 was
used.

The primary endpoint was the change in
local laboratory-measured HbAlc, from base-
line (in week 0) to the end of the study (in week
26 + 6 weeks after IDegLira initiation). Second-
ary endpoints were the change in absolute body
weight and the comparison between the daily
dose of basal insulin and IDegLira.
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The following clinical data were collected:
height, body weight, diabetes complications
(neuropathy, retinopathy and nephropathy),
cardiovascular risk (smoking, hypertension,
dyslipidemia and obesity) and severe hypogly-
cemic episodes at baseline and follow-up periods
where applicable. In addition, we collected data
on HbAlc and fasting plasma glucose levels, the
date of IDegLira initiation, reasons for initiation,
the dose of IDegLira, frequency of insulin(s)
administered, and the name(s) of non-insulin
antidiabetic medications.

Statistical Analyses

Baseline characteristics and demographics were
reported as the mean with the standard devia-
tion (SD) or as the appropriate percentages based
on the full analysis set (FAS).

The change in laboratory-measured HbAlc
from IDegLira initiation to week 26 (6 weeks)
was analyzed using a mixed model for repeated
measurements (MMRM) on the complete anal-
ysis set with the ‘on treatment’ observation
period (represents the period in which patients
were considered to be treated with IDegLira).
The study included all patients initiating IDe-
glira with at least one post-baseline HbA1lc
measure during the follow-up. We modeled the
change in HbAlc from baseline as a continu-
ous second-order polynomial function of time,
with random subject level intercept, slope, and
an unstructured covariance matrix for the two
random coefficients.

The secondary endpoints were analyzed as
baseline-adjusted changes using an analysis of
covariance (ANCOVA) model with change from
baseline in body weight and basal insulin doses
as the dependent variables. Covariates included
the baseline HbAlc value. In addition, when
the sample size allowed, we considered relevant
baseline covariates if found to be significantly
important. Possible covariates included age, sex
and baseline treatment, among others.

The exploratory endpoints were intended to
describe changes in additional clinical param-
eters/characteristics of interest at 6 months after
switching to IDeglLira, such as the percentage of
patients achieving HbAlc<7% at week 26 (£6

weeks) and no weight gain, changes in OAD
treatment and number of severe hypoglycemic
episodes (before and after IDegLira initiation).
All analyses were performed using Stata statisti-
cal software (version 17; Stata Corp LLC, College
Station, TX, USA).

Ethical Approval

The ethical considerations for this protocol are
based on the Declaration of Helsinki and the
Ethical Guidelines for Health-Related Research
with Human Beings prepared by the Council
for International Organizations of Medical Sci-
ences (CIOMS) in collaboration with the World
Health Organization (WHO). The protocol was
approved by the ethics committees or Institu-
tion Review Boards (IRBs) of all participating
institutions, and by The National Institute of
Drug and Food Surveillance (INVIMA) under
number NN9068-4884. This study complies with
the Colombian Ministry of Health’s Resolution
8430 and was considered to be a no risk study
that did not require consent from participants.
No consent from participants to publish was
required because no identifiable information is
presented in the results.

The Board approved the clinical trial research
protocol on Ethics Research of ten Health Insur-
ers Companies, Hospitals, or Healthcare Centers
of Colombia: Institute of Cardiology La Cardio,
FRC Ambulatory Unit, Bluecare Research Center,
University Hospital San Ignacio, IPS Cabeceras,
Funcentra, Integral Diabetes Clinic, EPS Salud
Total, Center for Diabetes and Metabolism
CEDYM, and Sura diagnostic aids. Details from
each center’s contribution and IRB approval
are provided in the Electronic Supplementary
Material.

RESULTS

A total of 175 patients were included in the
study (FAS). Baseline demographics and clini-
cal characteristics are presented in Table 1. The
patient cohort comprised slight more women
than men (57.7% vs. 42.3%), and the mean age
was 63.5 years (SD 11.5). The mean body mass
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Table 1 Population demographics and baseline charac-
teristics of patients with type 2 diabetes mellitus receiv-
ing IDegLira in a real-world evidence setting, Colombia

(N=175)

Baseline characteristics Values
Age, mean (years) 63.5 (+11.5)
Sex, 7 (%)

Women 101 (57.7%)
Men 74 (42.3%)
Weight, k¢ 76.1 (+14.8)
BML, kg/m’ 294 (£4.8)

HbAlc, % 9.1% (% 1.6%)
Dose of previous insulin treatment, U/day  27.8 (+13.3)
Glargine U100, 7 (%) 136 (77.7%)
Degludec, 7 (%) 19 (10.9%)
Detemir, 7 (%) 11 (6.3%)
Glargine U300, 7 (%) 5 (2.9%)
Diabetes duration, years 10.8 (+9.1)
1 year, 7 (%) 3 (1.7%)
2-5 years, 7 (%) 58 (33.1%)
6-10 years, 7 (%) 48 (27.4%)
> 10 years, 7 (%) 66 (37.7%)
Diabetes complications, 7 (%) 29 (16.5%)
Nephropathy 12 (6.8%)
Neuropathy 11 (6.2%)
Retinopathy 6 (3.4%)
Cardiovascular complication, 7 (%) 133 (76%)

Obesity

72 (41.1%)

Hypertension 66 (37.1%)
Dyslipidemia 35 (20%)
Myocardial infarction 19 (10.8%)
Stroke 5 (2.8%)

Table 1 continued

Baseline characteristics Values
Peripheral arterial disease 2(1.1%)
Others 22 (12.5%)

Data are presented as the mean with the standard deviation
in parenthesis (+ SD) unless stated otherwise, and based
on a complete analysis set (V= 175); when a complete data
set was not available, the number of participants with data
available (V) is given in parentheses

BMI Body mass index, HbAlc glycated hemoglobin,
T2DM type 2 diabetes mellitus

index (BMI) was 29.4 (SD 4.8), with > 40% of
patients having obesity as a comorbidity. The
mean duration of the disease was 10.8 years,
and the baseline Hbalc was 9.1 (SD 1.6). Most
patients had cardiovascular complications,
major risk factors such as dyslipidemia or hyper-
tension or any previous event, such as myocar-
dial infarction or stroke. Before treatment with
IDeglLira, patients were treated with basal insu-
lin, mainly glargine U100, with an average daily
dose of 27.8 U/day (SD 13.3).

The main reason to start IDeglLira was the lack
of glycemic and metabolic control and hyper-
glycemia, which are similar causes, represent-
ing 63.9% of patients. Weight gain (11.0%) was
another reason for initiating IDegLira (Fig. 1).

The change in HbA1c after 26 weeks of receiv-
ing IDeglLira, the study’s primary endpoint, was
- 1.3% (median - 1.4%; 95% confidence inter-
val [CI] - 1.0 to - 1.6%). Among all patients,
HbA1lc decreased in 78.9%, remained in 1.7%
and increased in 19.4% (Table 2).

Eight medical records did not report these
data regarding the change in weight of patients
after 26 weeks of treatment with IDegLira. The
remaining 167 patients lost on average 1 kg of
body weight (median - 1.1 kg; 95% CI - 1.5 to
— 0.5 kg). Overall, weight decreased in 56% of
patients, did not change in 22% and increased
in 22% (Table 2).

The mean basal insulin dose at the start of
the study was 27.8 U, and the mean IDegLira
dose at the end of the study was 21.3 U. After
26 weeks of treatment with IDegLira there was
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Reduce Hyperglycemia Other
polypharmacy drugs
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1,7% 1,3%

intolerance toother  Hypoglycemia

Fig. 1 Reasons for initiating IDegLira in patients with type 2 diabetes mellitus T2DM. IDegLira Fixed-ratio combination

of insulin degludec and liraglutide

Table2 Description of change in glycated hemoglobin and
weight in patients with type 2 diabetes mellitus 26 weeks
after starting treatment with IDegLira, Colombia, 2022

Change in HbAlcand weight 2 %

HbAlc change
HbA Ic decrease 138 78.9
0.1-1.0% 42 24.0
1.1- 2.0% 51 29.1
2.1-5.0% 39 22.3
>5.0% 6 34
No change 3 1.7
HbA1lc increase 34 19.4

Weight change
Weight decrease 93 55
<1.0kg 25 15
1.1-3.0 kg 37 12
3.1-6.0 kg 20 12
>6.0kg 11 7
No change 37 22

HbAlc Glycated hemoglobin, 72DM type 2 diabetes mel-
litus

a statistically significant change in daily insulin
dose (- 6.4 U; median — 9 U; 95% CI - 4.7 to
- 8.1 U). (Table 3).

Finally, as exploratory objectives, the changes
in several clinical parameters were evaluated, as
well as the use of OADs as add-on treatment in
the patients (Table 4).

DISCUSSION

The current study is the first large, multicenter,
observational study in a real-world setting on
the initiation of IDegLira for treating T2DM in
Colombia. Among the participants, IDegLira
lowered HbA1lc in 78.9% of patients with T2DM,
similar to the results reported in the DUAL V
and VII RCTs [7, 14]. One of the advantages of
RWE studies is that they include patients more
similar to those seen in daily medical prac-
tice, as compared to those in clinical trials, so
their external validity is greater. In addition,
if the results of the RWE studies coincide with
those of the RCTs, these results become more
robust and generate more confidence in clinical
decision-making.

The clinical characteristics of the popula-
tion at the beginning of the study (Table 1) are
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Table 3 Comparison between starting doses of basal insulin and IDegLira

Parameters Dose of basal insulin Dose of IDegLira Change (A)

Mean (SD) 27.8 (13.3) 21.3(8.8) -6495%Cl: —4.7t0 - 8.1
<0.0001

Minimum 6 6

Maximum 90 64

CI Confidence interval, SD standard deviation

Table 4 Change in clinical parameters and oral antidiabetic drugs in patients with type 2 diabetes mellitus after 26 weeks of

starting treatment with IDegLira

Clinical parameter Baseline End of study p-value
Patients with HHA1C < 7%, 7 (%) 6 (3.4) 43 (24.6) <0.0001
Patients achieving HbAlc < 7% at week 26 (+ 6 weeks) and no NA 35(20) -

weight gain, 7 (%)
Number of severe hypoglycemic episodes, 23 0 -
Number of patients with severe hypoglycemic episodes, 7 10 0 0.002
Patients using OADs, 7 (%) 167 (95.4) 157 (89.7) 0.006
Patients suspending any OADs (except DPP4i), 7 (%) - 30 (17.1) -

DPP4i Dipeptidyl peptidase 4 inhibitors, HbAIc glycated hemoglobin, O4Ds oral antidiabetic drugs, 72DM type 2 diabetes

mellitus

similar to those presented in other RWE studies.
The average duration of T2DM was a little over
a decade (10.8 years), which increases the risk
of developing macro- and microvascular dam-
age. Similarly, the prevalence of obesity in these
patients was greater than 40%, twofold higher
than the proportion observed in the general
population in Colombia [15]. It is essential to
highlight that the baseline HbA1c of the patients
at the time of starting IDegLira was higher than
that observed in the DUAL trials, which makes
it more challenging to achieve Hbalc targets [6,
7, 13]. This high level of clinical complexity that
these patients had at the beginning of the study
highlights the importance of the clinical results
identified during the follow-up period.

Most of the patients (77.7%) were receiving
insulin glargine U100 and therefore this popu-
lation is comparable to the patient population

of the DUAL V study (duration of diabetes
11.6 years; BMI 31.7 kg/m?) [6]. The decrease
in HbAlc in the DUAL V study was 1.81% vs.
1.3% in the present study. Similarly, the weight
decrease in the DUAL V study was 1.4 kg verus
1.1 kg in this study (patients who received insu-
lin glargine in the DUAL V study gained 1.8 kg).
Another significant result of our study was
weight loss in 55% of the patients. This outcome
is important in an RWE study because there was
no weight loss intervention other than the treat-
ing physician’s suggestion in their consultation.
Considering that weight gain is one of the main
problems faced in treating T2DM [16], obtain-
ing weight loss in more than half of the patients
is a significant achievement of treatment with
IDegLira. The results of this study are similar to
those of other RWE studies performed in dif-
ferent countries, in which the HbAlc decrease
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ranged between 0.3% and 1.7%, and the weight
decrease was between 0.5 and 3.11 kg [6, 10,
17-19]. These similar results provide consistency
and robustness to these clinical outcomes.

Similarly, using a lower dose of IDegLira com-
pared to basal insulin dramatically impacts the
quality of life of patients with T2DM because
it reduces the risk of developing hypoglycemic
events, which did not present in the popula-
tion of the current study during the time of
analysis. The same results were seen in another
study involving elderly patients with T2DM
treated with iDeglLira, where iDeglLira simpli-
fied treatment while improving quality of life
and reducing hypoglycemia [20]. This result is
expected as the lower incidence of hypoglyce-
mia has already been proven with a new genera-
tion of long-acting insulin analogs versus other
therapeutic regimens, such as basal/bolus [16].
However, the fear of hypoglycemia is a problem
that patients with T2DM must face because it
is a severe adverse event that, unfortunately,
has been underestimated, especially by health
insurers, but is accompanied by anxiety states
and lack of long-term adherence [21]. Therefore,
the fear of hypoglycemia affects the quality of
life [22] and increases the healthcare costs of
patients with T2DM [23]. For this reason, a sig-
nificant clinical outcome is the finding of the
use of fewer IDegLira units and the absence of
severe hypoglycemia events during the follow-
up period.

It is essential to consider that the baseline
HbAlc (9.1%+1.6%) was significantly higher
than the initial HbAlc in DUAL V and VII trials
(8-8.2%), which makes it more challenging to
achieve glycemic targets. Similarly, it is essential
to consider the average daily dose of IDegLira
at the end of this study, which was 21.3 U. The
median dose of Ideglira at treatment initiation
was 16 U and at week 26 the average dose was 21
U; this may suggest that patients titrated their
medication only twice on average—i.e. they did
not have an optimal up-titration of IdegLira to
ensure significant effectiveness. Some patients
used up to 90 U/day of basal insulin before
IdegLira initiation (Table 4). These patients
started with a median dose of 16 U, which may
explain why close to 20% of patients had higher
Hbalc at follow-up. This situation is of the most

significant interest because there are challenges
to insulin titration in a real-life scenario due to
the patient’s level of education, barriers to access
to follow-up and specialist consultation and fear
of hypoglycemia.

This study provides important insights into
the clinical outcomes of initiating IDegLira in
a real-world setting in Colombia. By including
patients from ten different centers in Colombia
and establishing broad inclusion and exclusion
criteria, the results are more generalizable to a
vast population of people with T2DM compared
to RCTs [24]. Also, SPIRIT improves our under-
standing of clinical outcomes from the use of
one of the most highly used therapies for the
treatment of T2DM in Colombia, which is also
reimbursed by National Health Care System in
patients previously treated with insulin. For this
reason, RWE studies have the highest external
validity when compared to other study designs
since this study model has the lowest risk of
selection bias by representing the clinical and
demographic characteristics of most patients,
which is very important in clinical studies for
T2DM.

Evaluation of the effect of a therapy as IDeg-
Lira is important because this therapy is an alter-
native to avoid complex insulin regimens, and
even when guidelines recommend the early use
of GLP-1RA, access to treatments with GLP-1RA
is difficult in some scenarios. As such, IDegLira
may be an option that provides some of the
benefits of a GLP-1RA to patients with T2DM.
There is accumulating evidence on this formu-
lation that implies it is still a valuable tool for
treatment of T2D, especially in older patients,
as included in SPIRIT study. In addition, SPIRIT
results may be of value in the context of the
situation in Colombia in terms of access to anti-
diabetic medications and costs.

There are several limitations to this study,
including those typical for observational stud-
ies, such as, for example, it is a single-arm study
with no comparator arm, missing data in medi-
cal records may impact results, recording bias
from the patients related to specific outcomes
such as hypoglycemia and the variability in the
selection and extraction of data. In addition,
one of the main weaknesses of RWE studies is
that they do not have strict exposure control
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(IDegLira and basal insulin, in this case), so they
will always have some level of risk of informa-
tion bias. However, in the case of the present
study, considering that the average duration of
the disease was > 10 years, we can assume that
this risk is much lower. We base this assump-
tion on the premise that when patients have had
T2DM for a long time, they are more accurate in
measuring the medication prescribed by their
treating physician.

CONCLUSION

Initiating IDeglira in patients with T2DM pre-
viously treated with basal insulin (+ OAD) was
associated with improved glycemic control,
reduced body weight and reduced risk of hypo-
glycemia, which generates greater robustness
to clinical outcomes and more confidence for
clinical and administrative decision-makers.
These results support previously published data
showing that IDegLira data are generalizable to
a broad population of patients with T2DM in
routine clinical practice in Colombia.
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