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Abstract (current word count: 227; maximum 200)

Aim: Investigate the effectiveness of IDegLira, a fixed-ratio combination of insulin degludec/liraglutide,
in a real-world setting in patients with type 2 diabetes mellitus in the United Arab Emirates.
Methods: This non‐interventional study enrolled adults switching to IDegLira from basal insulin (BI) or
glucagon-like peptide-1 receptor agonists (GLP-1 RAs) with/without concomitant oral antidiabetic
drugs (OADs). Primary endpoint was change in HbA1c from baseline, assessed using a mixed model
for repeated measurements.
Results: Among 263 patients (BI ± OADs, n=206; GLP-1 RA ± OADs, n=57), mean baseline HbA1c
was 9.29% (78 mmol/mol). After 26 weeks, HbA1c was significantly reduced (BI ± OADs, –0.83% [–
9.0 mmol/mol] and GLP-1 RA ± OADs, –1.24% [–13.5 mmol/mol]; both p<0.0001). Fasting plasma
glucose (FPG) was significantly reduced (–39.48 mg/dL [BI ± OADs] and –82.49 mg/dL [GLP-1 RA ±
OADs]; both p<0.0001). Before treatment initiation, 3/263 patients experienced ≥1 severe
hypoglycaemic episode and 7/263 patients experienced ≥1 non-severe hypoglycaemic episode
compared with 1/263 patients who had ≥1 severe and 1/263 who had ≥1 non-severe episode at end
of study. Body weight decreased significantly among patients switching from BI ± OADs (–1.05 kg
[p<0.0001]). Treatment was well tolerated.
Conclusions: IDegLira significantly reduced HbA1c and FPG in this real-world setting, along with less
frequent episodes of hypoglycaemia. Switching to IDegLira offers effective treatment intensification for
type 2 diabetes patients with inadequate glycaemic control.

Keywords: Glycaemic control; IDegLira; Observational study; real world; Type 2 diabetes; United Arab
Emirates
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1. Introduction
In type 2 diabetes mellitus (T2DM), the main goal of treatment is to maintain the patient’s blood
glucose at levels that correlate with individualized target levels of glycated haemoglobin (HbA1c) in
order to improve outcomes and reduce both complications and mortality [1-4]. As diabetes is a
progressive disease, maintaining these glycaemic targets usually requires a stepwise intensification of
glucose-lowering treatments [5] that progress from initiation of metformin to the sequential addition of
other oral antidiabetic drugs (OADs), followed by injectable therapy (basal insulin [BI], glucagon-like
peptide-1 receptor agonists [GLP-1 RAs], or a combination of BI and GLP-1 RA administered either
separately or in fixed combinations) [6-9]. Despite these measures, glycaemic control remains
suboptimal in many patients in clinical practice, even in those who have progressed to injectable
treatment [1,10]. Effective treatment-intensification strategies are therefore required to address the
progressive nature of T2DM [11].

IDegLira is a fixed-ratio combination of insulin degludec and liraglutide, developed as a once-daily
injection for the management of patients with inadequately controlled T2DM [12-15]. The
effectiveness of IDegLira in reducing blood glucose levels has been demonstrated in the extensive,
phase 3 Dual Action of Liraglutide and Insulin Degludec in Type 2 Diabetes (DUAL) clinical trial
programme, which enrolled patients with T2DM uncontrolled on basal insulin (DUAL II, V, VII) [16-18],
GLP-1 RAs (DUAL III) [19], or OADs (DUAL I, IV, VI, VIII, IX) [13,20-23]. Data from several real-world
studies [24-31] support those from the clinical trial programme [13,16-23], highlighting the
generalisability of the clinical trial results to routine practice and providing important, country-specific
clinical evidence.

In the United Arab Emirates (UAE), the national age-adjusted prevalence of diabetes is very high at
16.4% [32], and the associated morbidity and mortality place a huge burden on the health care
system. IDegLira was launched in the UAE in 2018 for use in T2DM when OADs, either alone or in
combination with BI or GLP-1 RAs, do not provide adequate glycaemic control. To date, however,
neither clinical trials nor real-world studies have been conducted with IDegLira in this country.
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The aim of the INTENSIFY study was to evaluate the effect of IDegLira on glycaemic control and
other clinical parameters when used according to local clinical practice in the UAE in a real-world
population of patients with T2DM inadequately controlled on BI or GLP-1 RAs, with or without OADs.

2. Materials and methods
2.1. Study design and population
INTENSIFY was an observational, prospective, non-interventional, open-label, real-world study
(NCT03823339) conducted at 31 sites in the UAE between January 2019 and December 2020.

Patients were eligible for inclusion if they were aged ≥ 18 years with a clinical diagnosis of T2DM, and
if they had inadequate glycaemic control (as evaluated by the treating physician) after receiving
treatment with BI ± OADs or GLP-1 RA ± OADs for ≥ 12 weeks. All patients had to have available and
documented values for HbA1c ≤ 12 weeks prior to the initiation of IDegLira treatment, and the
decision to initiate IDegLira treatment was at the treating physician’s discretion, made independently
of the decision to enrol the patient in the study. Patients were excluded from the study if they had
previously been treated with IDegLira, if they had known or suspected hypersensitivity to insulin
degludec, liraglutide, or any of the excipients, or if they had any mental incapacity, unwillingness or
language barriers that precluded adequate understanding or cooperation. Women who were
pregnant, breastfeeding, or intending to become pregnant were also excluded.

The study duration was 26–38 weeks and consisted of a baseline visit, optional intermediate visits,
and an end-of-study (EOS) visit (Fig. 1). Throughout the study, visit frequency followed the local
standard of care and patients were treated with IDegLira according to routine clinical practice at the
discretion of the treating physician, in accordance with the IDegLira label in the UAE. The starting
dose of IDegLira, and any dose-step adjustments thereafter, were determined by the treating
physician. As this was an observational study, physicians and their patients were free to intensify
treatment when they wished to do so. Changes in glucose-lowering medications (including IDegLira)
throughout the study were also permitted at the treating physician’s discretion.
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Patient diaries were not used in the INTENSIFY study. Instead, data related to clinical outcomes
(other than laboratory measurements) were based on patient recollection and reported during visits,
an approach that reflects local routine clinical practice. Data were collected until EOS for all patients,
including those who discontinued treatment with IDegLira (unless consent was withdrawn). Body
weight, IDegLira dose, HbA1c, and fasting plasma glucose (FPG) were collected as part of routine
clinical practice and the most recent test results were recorded by the physician at each study visit.
Data on the frequency of non-severe, non-severe nocturnal, and severe hypoglycaemic episodes
before and after the initiation of IDegLira treatment were based on self-reported patient recollection at
baseline and EOS (or discontinuation). Patients’ treatment preferences (IDegLira vs. previous
treatment) were assessed at EOS/discontinuation.

The study was conducted in accordance with the Declaration of Helsinki [33] and the Guidelines for
Good Pharmacoepidemiology Practices [34], and informed consent was obtained from all patients
prior to study commencement. All relevant independent ethics committees and institutional review
boards reviewed and approved the study.

2.2. Endpoints
The primary endpoint was the change in HbA1c from baseline to EOS. A secondary endpoint relating
to glycaemic control was change in FPG from baseline. Other secondary endpoints included the
proportion of patients reaching an HbA1c level of < 7% (< 53 mmol/mol) by EOS, IDegLira dose steps
throughout the study, change in body weight from baseline, and change in the number of patientreported hypoglycaemic episodes (based on the number of episodes occurring within 4 weeks prior to
EOS/discontinuation versus 4 weeks prior to initiation of IDegLira treatment [non-severe and nonsevere nocturnal episodes] and the number of episodes occurring within 26 weeks prior to
EOS/discontinuation versus the 26-week period prior to IDegLira initiation [severe episodes]).
Treatment preference was assessed as an exploratory endpoint by asking patients the following
questions: Are you willing to continue with IDegLira? Do you prefer IDegLira over your previous
treatment?
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The safety of IDegLira treatment was also assessed by systematically collecting information on
adverse events (AEs) and serious AEs (SAEs) throughout the study.

2.3. Statistical analyses
2.3.1.Sample size
The primary endpoint (mean change in HbA1c from baseline) was used for sample size calculations.
Separate calculations were performed for the two previous treatment subgroups (BI ± OADs and
GLP-1 RA ± OADs) to have sufficient power for analysis of the secondary endpoint of patients
achieving HbA1c < 7% (< 53 mmol/mol) at EOS.

For the primary endpoint, the sample size calculation aimed to provide sufficient power for analysis in
the two treatment subgroups (BI ± OADs and GLP-1 RA ± OADs). Based on UAE local practice, 50%
of patients were assumed to have previously received BI ± OADs, with a mean of paired differences in
HbA1c of 0.9% (10 mmol/mol) [24], and 50% were assumed to have been previously treated with
GLP-1 RA ± OADs, with a mean of paired differences in HbA1c of 1.1% (12 mmol/mol) [24]. The
standard deviation (SD) of the change in both groups was assumed to be 1.6, as this is the level of
variation expected in real-world practice [24]. In total, 36 and 25 patients were required in the BI ±
OADs and GLP-1 RA ± OADs groups, respectively, for 90% power at the subgroup level and 80%
overall power in analysis of the primary endpoint.

Sample size calculation for the secondary endpoint of patients reaching HbA1c < 7% (< 53 mmol/mol)
used data from the real-world European Xultophy Treatment Retrospective Audit (EXTRA) study [24].
In EXTRA, 37.6% and 31.6% of patients previously on BI ± OADs and GLP-1 RA ± OADs,
respectively, had HbA1c < 7% (< 53 mmol/mol) at EOS; for patients who had discontinued IDegLira
by EOS, it was assumed that the proportion of responders was similar to baseline (i.e., an adjusted
EOS proportion of 36.1% [BI ± OADs] and 29.6% [GLP-1 RA ± OADs]). Therefore, assuming 20%
missing data, the number of patients needed was approximately 160 in the BI ± OADs group and 59
in the GLP-1 RA ± OADs group.
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2.3.2.Statistical methods
All endpoints were analysed separately for each treatment subgroup as well as the overall population,
based on the full analysis set (FAS), which comprised all patients who provided informed consent and
initiated treatment with IDegLira.

Descriptive statistics were used to summarize baseline demographics, patient characteristics, and
safety information. Analysis of the primary endpoint (change in HbA1c from baseline), based on all
patients who initiated IDegLira treatment and who had at least one post-baseline HbA1c
measurement, was carried out using a mixed model for repeated measurements (MMRM) adjusted to
the baseline covariates of age, sex, diabetes duration, HbA1c value, body mass index (BMI), and
baseline treatment regimen. Study site was also included as a fixed effect to account for within-site
correlation. To handle deviation from linearity, Time (day of sampling from baseline) and Time square
were included as fixed effects. Furthermore, Patient and Time*patient were included as random
effects, to correct for the patient effect and allow it to vary over time. A binary categorization (yes/no)
was used to calculate the proportion (%) of patients who achieved an HbA1c of < 7% (< 53 mmol/mol)
by EOS. Changes in FPG and body weight from baseline were analysed using an MMRM in the same
manner as the primary endpoint. Analysis of the mean number of IDegLira dose steps was also
performed using an MMRM and included all patients with at least one IDegLira dose.

For analysis of hypoglycaemic episodes, changes in patient-reported number of non-severe
hypoglycaemia (defined as an episode with patient-reported symptoms and/or self-measured plasma
glucose < 3.9 mmol/L [70 mg/dL]), non-severe nocturnal (defined as occurring between midnight and
early morning [as perceived by the patient] and meeting criteria for a non-severe episode), and severe
hypoglycaemia (defined as an episode of hypoglycaemia requiring assistance of another person to
actively administer carbohydrate, glucagon or take other corrective action) episodes were recorded.

Additionally, an adjusted negative binomial regression model specifying a log-transformed follow-up
time offset term was used to examine the incidence rate of overall non-severe, non-severe nocturnal,
and severe hypoglycaemic events during the study recollection period and pre-study recollection
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period. Finally, data on patients’ treatment preferences were recorded as percentages in frequency
tables.

Analyses of the primary endpoint, patients achieving HbA1c < 7% (< 53 mmol/mol), change in FPG,
and change in body weight were based on the in-study observation period, which was defined as the
time period during which patients were in the study, regardless of adherence to IDegLira treatment.
This period started at the baseline visit and finished at EOS, withdrawal of informed consent, the last
physician-patient contact, patient death, or closure of study site (whichever came first). IDegLira dose
steps, hypoglycaemic episodes, and patients’ treatment preferences were analysed using the ontreatment observation period, defined as the time period in which patients were considered treated
with IDegLira. This period started at the date of IDegLira initiation and ended at the date of the last
IDegLira treatment, EOS, withdrawal of informed consent, last patient-physician contact, patient
death, or closure of study site (whichever occurred first). Data management and analysis was carried
out in Statistical Analysis Software (SAS) Enterprise Guide 8.2 (SAS Institute, Cary, NC, USA). All
statistical tests were two-sided, with a significance level of 0.05.

3. Results
3.1. Baseline characteristics and demographics
A total of 263 patients were included in INTENSIFY and comprised the FAS; 206 patients were on BI
± OADs and 57 were on GLP-1 RA ± OADs at baseline. Of these 263 patients, 214 completed the
study and 49 withdrew; the majority of withdrawals were due to the patient being lost to follow-up
(37/263 [14.1%]), with only a small number of cases being caused by withdrawal of informed consent
(5/263 [1.9%]) or “other” reasons, namely patient death or closure of study site (7/263 [2.7%]). Of the
26 patients who discontinued IDegLira treatment, only a minority discontinued because of AEs (5
[1.9%]) or insufficient glycaemic control (1 [0.4%]); the remaining patients discontinued due to “other”
(13 [4.9%]) reasons, most commonly patient’s preference (46%), followed by physician’s preference
(23%), or unknown (7 [2.7%]) reasons. Treatment discontinuation did not lead to withdrawal from the
study.
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In terms of visit schedule throughout the study, most patients (134 [51.0%]) had just one intermediate
visit, and 32 (12.2%) and 4 (1.5%) had two or three visits, respectively. No patients had more than
three intermediate visits, and 93 (35.4%) had no intermediate visits over the course of the study.

Baseline demographics and characteristics are summarised in Table 1. Overall, most patients were
male (67.3%), the mean patient age was 51.9 years, and the mean duration of diabetes was 12.2
years. At baseline, the mean BMI was 30.5 kg/m2 and the mean FPG was 206.6 mg/dL. The mean
HbA1c in the overall population was 9.29% (78 mmol/mol), and 7 (2.7%) patients had an HbA1c of <
7% (< 53 mmol/mol). For most patients (255 [97.0%]), a key reason for initiating IDegLira treatment
was to improve glycaemic control. Among patients who switched from treatment with BI ± OADs, the
previous mean daily insulin dose was 30.4 IU; among those who switched from GLP-1 RA ± OADs,
30 had previously been on liraglutide (mean dose, 1.9 mg/day1) and 27 had previously received
dulaglutide (mean dose, 1.5 mg/week). In both treatment subgroups, the most common concomitant
antidiabetic medications were biguanides (76.2% and 86.0% of patients in the BI ± OADs and GLP‐1
RA ± OADs groups, respectively) and sodium‐glucose co‐transporter 2 inhibitors (59.2% and 64.9%,
respectively). The mean prescribed starting doses of IDegLira were 21.6 dose steps for patients
previously on BI ± OADs and 18.6 dose steps for those previously treated with GLP‐1 RA ± OADs.

3.2. Glycaemic control
Switching to treatment with IDegLira was associated with improvements in overall HbA1c control,
including significant reductions in HbA1c in both treatment subgroups (Fig. 2A). According to the
adjusted MMRM, the estimated mean HbA1c at EOS was 8.52% (standard error [SE], 0.14) or 70
mmol/mol (SE, 1.5) in patients switching from BI ± OADs, representing an estimated mean (SE)
change from baseline of –0.83% (0.14) or –9 mmol/ml (1.5) (p < 0.0001). The reduction in HbA1c was
greater in patients previously treated with GLP-1 RA ± OADs: in this patient subgroup, the mean (SE)
HbA1c at EOS was 8.01% (0.19) or 64 mmol/mol (2.1), providing an estimated mean change from
baseline of –1.24% (0.19) or –13.5 mmol/mol (2.1) (p < 0.0001).

1

Note 1 patient reported to have received 6 mg/day liraglutide.
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Treatment with IDegLira was also associated with significant reductions in FPG (Fig. 2B). At EOS,
estimated mean (SE) FPG was 164.70 mg/dL (7.75) in the BI ± OADs group and 145.33 mg/dL (5.7)
in the GLP‐1 RA ± OADs group, representing reductions from baseline of –39.48 mg/dL (7.75) and 82.49 mg/dL (5.69), respectively (both p < 0.0001).

3.3. HbA1c < 7% (< 53 mmol/mol)
Among patients in the BI ± OADs group, 19 of the 206 patients (9.2%) who began IDegLira treatment
achieved a HbA1c of < 7% (< 53 mmol/mol) at EOS. In the GLP-1 RA ± OADs group, 8 of the 57
patients (14.0%) who initiated IDegLira also reached a HbA1c of < 7% (< 53 mmol/mol).

3.4. IDegLira dose steps
Over the course of the study, IDegLira dose steps increased in both subgroups. Patients switching
from BI ± OADs had an estimated mean (SE) IDegLira dose of 27.97 dose steps (0.62) at EOS; the
mean (SE) estimated increase from baseline was 5.85 dose steps (0.62), 95% CI, 4.6 to 7.1. Among
patients previously treated with GLP‐1 RA ± OADs, the estimated mean (SE) dose of IDegLira at EOS
was 26.49 dose steps (1.42), representing an increase of 6.94 dose steps (1.42), 95% CI, 4.0 to 9.8.
The increase from baseline was statistically significant in both subgroups (p < 0.0001 for both).

3.5. Body weight
A significant reduction in body weight was achieved among patients switching from BI ± OADs: the
estimated mean (SE) body weight in these patients was 80.67 kg (0.25) at EOS, representing an
estimated reduction of –1.05 kg (0.25), 95% CI, –1.5 to –0.6 (p < 0.0001). There was a statistically
significant increase in body weight among patients switching from GLP‐1 RA ± OADs (estimated
mean [SE] body weight at EOS, 95.85 kg [0.51]; estimated mean [SE] change from baseline, 1.25 kg
[0.51], 95% CI, 0.2 to 2.3; p = 0.0246).

3.6. Hypoglycaemic episodes
The numbers of patients reporting at least one severe, non‐severe, or non‐severe nocturnal
hypoglycaemic episode was numerically lower after IDegLira treatment than at baseline, although
these differences did not reach statistical significance (Fig. 3). Estimated incidence rates for all three
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types of hypoglycaemic episode were also numerically lower at EOS or discontinuation versus
baseline (Table 2). However, while the estimated incidence rate ratios of overall severe, non-severe,
and non-severe nocturnal hypoglycaemic episodes (0.50, 0.18, and 0.37, respectively) all indicated a
lower risk of hypoglycaemia following the switch to IDegLira, these rate ratios were not statistically
significant (Table 2). The lack of statistical significance is likely due to the low frequency of these
episodes.

3.7. Patient preference
Of 215 patients who provided information regarding treatment preferences, 185 (86%) were willing to
continue with IDegLira treatment. Additionally, 185/215 patients (86%) preferred IDegLira over their
previous treatment. The remaining 30 (14.0%) patients did not prefer IDegLira over their previous (or
other) treatment.

3.8. Safety
Treatment with IDegLira was well-tolerated and there were no unexpected safety findings. A total of
20 patients (7.60%) experienced 37 AEs during the study; most AEs (21 [56.8%]) were mild in
severity, while 10 (27.0%) were moderate and 6 (16.2%) were severe. The outcome for most of the
reported AEs (34 [91.9%]) was recovered or resolved. IDegLira was withdrawn in five patients as a
result of four non-serious AEs and one SAE. In total, 16 AEs in 12 patients were considered probably
or possibly related to IDegLira.

There were eight SAEs in four patients, all of which were considered unlikely related to IDegLira
treatment; one SAE in a 79-year-old female patient (“metastases to bone”) proved fatal, but all other
SAEs resolved with (n = 1) or without (n = 6) sequelae. One SAE reported as hyperglycaemia in a 50year-old female led to withdrawal of IDegLira, but the patient made a full recovery.

The most frequent safety AEs were related to the gastrointestinal and metabolic systems, but
reported rates were still very low (14 events in 12 patients and 7 events in 4 patients, respectively).
These AEs were more common among patients who switched from BI ± OADs (gastrointestinal AEs,
13 events in 11 patients; metabolic and nutritional AEs, 7 events in 4 patients [hypoglycaemia, 5
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events in 2 patients; dehydration, 1 event in 1 patient; hyperglycaemia, 1 event in 1 patient]) than
among those who switched from GLP-1 RA ± OADs (gastrointestinal AEs, 1 event in 1 patient;
metabolic and nutritional AEs [hypoglycaemia, dehydration, hyperglycaemia], 0 events).

4. Discussion
The INTENSIFY study demonstrated that switching to IDegLira from either BI ± OADs or GLP-1 RA ±
OADs was associated with improved glycaemic control in a real-world population of patients with
T2DM in the UAE, as shown by significant reductions in HbA1c and FPG after approximately 26
weeks of treatment. This improvement in glycaemic control was accompanied by a reduction in the
number of non-severe, nocturnal non-severe, and severe hypoglycaemic episodes. Body weight was
also significantly reduced in patients who switched from BI ± OADs. Overall, a high proportion (86%)
of patients expressed a preference for, and a willingness to continue with, IDegLira versus their
previous treatment. This clearly demonstrates the potential of IDegLira when used in an intensification
regimen for patients who need improved glycaemic control.

After 26 weeks of treatment with IDegLira, HbA1c was significantly reduced from baseline in the
overall population and in patients switching from BI ± OADs or GLP-1 RA ± OADs (-0.91% [–10
mmol/mol], -0.83% [–9.0 mmol/mol], and -1.24% [–-13.5 mmol/mol], respectively). In the DUAL clinical
trial programme, reductions in HbA1c at 26 or 32 weeks after initiating IDegLira were –1.5% (–16
mmol/mol) to –1.9% (–21 mmol/mol) among patients previously treated with BI + OADs (DUAL II, V,
VII) [16-18], –1.3% (–14.5 mmol/mol) in patients on GLP-1 RA (DUAL III) [19], and between –1.5% (–
16 mmol/mol) and –2.0% (–22 mmol/mol) among patients on various combinations of OADs (DUAL I,
IV, VI, VIII, IX) [13,20-23]. Data from INTENSIFY align more closely with those derived from other
real-world studies: in the pivotal EXTRA study, for example, patients on BI or GLP-1 RA (both ±
OADs) at baseline achieved reductions in HbA1c of -0.9% (–10 mmol/mol) and -1.0% (–11
mmol/mol), respectively, after 26 weeks of IDegLira treatment [24]. Several more recent real-world
studies investigating the effects of IDegLira treatment after 26 weeks found HbA1c reductions ranging
from –0.8% to –1.1% (–9.0 to –12 mmol/mol) in patients on BI ± OADs at baseline and from –0.9% to
–1.4% (–10 to –15.3 mmol/mol) in those on GLP-1 RA ± OADs [26-28].
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Variations in study design, inclusion criteria, baseline HbA1c values, and dose escalation schedules
account for many between-study differences in results [30], and this is especially relevant when
comparing real-world results with data from clinical trials. In real-world studies, adherence may also
be a key factor determining reduction in HbA1c. In INTENSIFY, for example, adherence was not
monitored, and some patients may have been financing at least some aspects of treatment
themselves, which may have impacted adherence. The smaller HbA1c reductions found in
INTENSIFY (and other real-world studies) relative to the results obtained in clinical trials may also
highlight the need for stricter dose titration in routine clinical practice. The recommended starting dose
of IDegLira when switching patients from BI or GLP-1 RA is 16 dose steps (16 units of insulin
degludec and 0.6 mg liraglutide), with twice-weekly dose titration to a daily maximum of 50 dose steps
[14,15]. In INTENSIFY, although IDegLira was initiated at a mean starting dose of 21.6 and 18.6 dose
steps in the BI ± OADs and GLP-1 RA ± OADs groups, respectively, the dose was never titrated
beyond a mean of 28 dose steps in either subgroup. This real-world titration approach accounts for an
overall change of 6.1 dose steps over the study period of 26–38 weeks, which roughly equates to just
1 dose step increase per month. Given the high baseline HbA1c level in many patients (overall mean,
9.29% [78 mmol/mol]), and the low frequency of hypoglycaemic events, a stricter titration schedule
would be expected.

Several reasons can be speculated to explain the conservative titration approach seen in INTENSIFY.
The first is the low level of interaction (and thus a reduced level of effective communication) observed
between patients and physicians. Treatment guidelines recommend testing HbA1c every 3 months so
that treatment can be intensified as necessary [3,35] to achieve target levels within 6 months [36].
Further, real-world data suggest that optimal patient management during IDegLira treatment in routine
practice depends on relatively frequent patient-physician interaction (namely, three visits and two
phone calls over a period of < 26 weeks) [37]. However, in routine practice in the UAE, patients may
be followed-up less frequently (e.g., every 6 months). This may partially explain why 51% of patients
had just one intermediate visit during INTENSIFY and why more than one-third (35.4%) had no
intermediate visits at all. The level of interaction was also very likely impacted by the COVID-19
pandemic (which affected all trial sites); many patients may have wished to avoid interaction due to
concerns about COVID-19 infection, and physicians were presumably less accessible due to an
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increased COVID-19–related patient load. Irrespective of the reasons, however, it is likely that the
lack of interaction between physicians and their patients contributed to the cautious titration approach.
Mandating even one visit, by telephone if in-person contact was not feasible or desirable, may have
resulted in more dose escalations and possibly greater HbA1c reductions. Additionally, a few
physicians may have been concerned about strict dose titration, particularly in the case of patients
with poor long-term glycaemic control or other complications necessitating a less aggressive titration
approach. Another factor possibly affecting titration is that, when compared with other regions (such
as the USA or UK), practical experience implies a relative lack of education and support available to
patients in the UAE regarding appropriate diet and self-management. Many institutions, for example,
do not have a dedicated diabetes nurse or educator to help patients control their diabetes. This
means that patients do not always have adequate understanding about correct and appropriate dose
intensification. As a result, some patients may lack motivation to frequently monitor their plasma
glucose levels, or they may avoid dose titration due to concerns about hypoglycaemia, weight gain, or
other potential side effects. Potential financial constraints may also hinder adequate dose titration,
such as concerns about consultation fees and unavailability of (or limited access to) either IDegLira
itself or glucometers/testing strips. Diabetes medications are mostly reimbursed in the UAE, although
some patients may have lost insurance coverage (and therefore reimbursement) during the COVID19 pandemic; further, while medications are covered under most regular health insurance plans,
home glucose monitoring is not. It may be beneficial for the diabetes community to address some of
these issues, as even greater improvements in glycaemic control than those seen in INTENSIFY may
be achieved in the real-world setting with stricter, more aggressive IDegLira dose titration [24].

Switching to IDegLira treatment was also associated with less frequent hypoglycaemic episodes and,
in the BI ± OADs group, a reduction in body weight. These positive effects on safety and efficacy can
be attributed to the combination of BI with a GLP-1 RA; when these medications are co-administered,
their different mechanisms of action work together, consequently reducing insulin-dose requirements
and thus partially mitigating the risk of weight gain and lowering the risk of hypoglycaemia. While only
relatively small proportions of patients reached an HbA1c of < 7% (< 53 mmol/mol) at EOS (9.2% and
14.0% in the BI ± OADs and GLP-1 RA ± OADs groups, respectively), achievement of this goal was
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likely hindered by the low levels of interaction between patients and physicians (as described above),
leading to inadequate dose titration.

INTENSIFY was a non-interventional study designed to reflect real-world experience with IDegLira in
the UAE. This study was a real-world study designed to evaluate the effect of IDegLira on glycaemic
control and other clinical parameters according to local clinical practice. The aim of this study was not
to compare the effect of IDegLira between patients on basal insulin and GLPI-1 Ras, as such a study
would require a different design and statistical analysis approach, e.g., enrolment of a greater and
comparable number of patients per group. Study sites were selected based on their ability to enrol
sufficient patients from different geographic locations in order to reflect the country’s population, while
eligible patients were those who were switching from BI or GLP-1 RAs (with or without OADs).
Together, these inclusion criteria allowed for the enrolment of real-world patients with T2DM who are
treated according to current clinical practice for patients who need treatment intensification, thus
ensuring that the study results are generalizable to the broad population of patients with T2DM in the
UAE for whom IDegLira treatment is indicated. It may also be possible to extrapolate the study results
to other patient populations with similar characteristics. Finally, the study used primary data collection,
whereby clinical data (except laboratory measurements) were obtained from patient recollections; this
approach reflects real-world practice more accurately than the use of patient diaries and avoids the
“diary fatigue” that is an inherent source of potential bias [38].

Some study limitations should also be noted, most of which are typical for observational studies. As
this was a single-arm study, the absence of a comparator group means that alternative explanations
for changes in endpoints from baseline cannot be evaluated or ruled out. Other limitations include the
impact of potential confounders, which cannot be fully excluded (even though attempts were made to
mitigate them by ensuring an unselected enrolment of sites and patients and by adjusting for all
known confounders in statistical analyses), and the lack of control over parameter ranges and titration
methods. As in all open-label studies, there may also be a risk of an underlying reporting bias. As
data were collected through routine clinical practice rather than through mandatory assessments at
prespecified time points, the completeness and robustness of study data may be impacted. Finally,
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the results may be affected by differences in local clinical practice, insurance coverage patterns, and
external circumstances (such as the COVID-19 pandemic).

In conclusion, results from the INTENSIFY study add to the growing body of real-world evidence
supporting IDegLira as an effective intensification strategy for patients with T2DM previously treated
with BI or GLP-1 RA (± OADs). Despite suboptimal dose titration and a lack of intermediate visits,
switching to IDegLira treatment significantly reduced both HbA1c and FPG from baseline in both
patient subgroups, and these significant improvements in glycaemic control were accompanied by a
reduction in hypoglycaemic episodes. A reduction in body weight was also observed in patients
switching from BI ± OADs. There were no unexpected safety findings or concerns, and more than
80% of patients preferred IDegLira to their previous treatment. Stricter titration guidelines and more
frequent interactions between patients and investigators may have led to even greater improvements
in glycaemic control and other endpoints.
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Figure Legends

Fig. 1. Study design.

FAS, full analysis set; GLP‐1 RA, glucagon‐like peptide‐1 receptor agonists; OADs, oral antidiabetic drugs; T2DM, type 2
diabetes mellitus.

Fig. 2. Change from baseline in (A) HbA1c and (B) FPG.

Data are estimated mean change (95% CI) in (A) HbA1c and (B) FPG. *p < 0.0001, based on adjusted mixed models for
repeated measures.
BI, basal insulin; CI, confidence interval; FPG, fasting plasma glucose; GLP‐1 RA, glucagon‐like peptide‐1 receptor agonists;
HbA1c, glycated haemoglobin; OADs, oral antidiabetic drugs.

Fig. 3. Hypoglycaemic episodes.

BI, basal insulin; EOS, end of study; GLP‐1 RA, glucagon‐like peptide‐1 receptor agonists; OADs, oral antidiabetic drugs.
4 weeks (non‐severe and non‐severe nocturnal episodes) or 26 weeks (severe episodes) prior to IDegLira initiation. b 4 weeks
(non‐severe and non‐severe nocturnal episodes) or 26 weeks (severe episodes) prior to EOS or discontinuation.
a
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Table 1 Baseline demographics and characteristics.

Characteristic

Overall

BI ± OADs

GLP-1 RA ± OADs

263

206

57

Female

86 (32.7)

65 (31.6)

21 (36.8)

Male

177 (67.3)

141 (68.4)

36 (63.2)

Age, years

51.9 (11.1)

52.8 (11.2)

48.7 (10.2)

HbA1c, %

9.29 (1.6)

9.35 (1.7)

9.07 (1.4)

HbA1c, mmol/mol

78.0 (18.0)

78.7 (18.7)

75.7 (15.0)

7 (2.7)

6 (2.9)

1 (1.8)

7 – < 8.5% [53 – < 69.4 mmol/mol]

84 (31.9)

64 (31.1)

20 (35.1)

8.5 – < 10% [69.4 – < 85.8 mmol/mol]

99 (37.6)

75 (36.4)

24 (42.1)

≥ 10% [≥ 85.8 mmol/mol]

73 (27.8)

61 (29.6)

12 (21.1)

FPG, mg/dL

206.6 (92.0)

202.5 (92.5)

220.8 (89.8)

Body weight, kg

84.8 (16.6)

82.1 (15.4)

94.9 (17.4)

BMI, kg/m2

30.5 (5.3)

29.6 (4.9)

33.8 (5.5)

Duration of diabetes, years

12.2 (6.6)

12.9 (6.6)

9.9 (5.8)

IDegLira starting dose (dose steps)

20.9 (8.8)

21.6 (9.3)

18.6 (6.1)

255 (97.0)

198 (96.1)

57 (100.0)

8 (3.0)

8 (3.9)

0

48 (18.3)

40 (19.4)

8 (14.0)

Full analysis set, n
Sex, n (%)

HbA1c category, n (%)
< 7% [< 53 mmol/mol]

Reasons for initiating IDegLira treatment, n (%)a
Improve glycaemic control
Hypoglycaemia
Convenience
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Characteristic

Overall

BI ± OADs

GLP-1 RA ± OADs

33 (12.5)

28 (13.6)

5 (8.8)

30.4 (14.0)

30.4 (14.0)

—

Liraglutide, mg/day

1.9b (0.8)

—

1.9 (0.8)

Dulaglutide, mg/week

1.5 (0.1)

—

1.5 (0.1)

Non-severec

7 (2.7)

7 (3.4)

0

Non-severe nocturnalc

5 (1.9)

5 (2.4)

0

Severed

3 (1.1)

1 (0.5)

2 (3.5)

Cardiovascular disease

32 (12.2)

26 (12.6)

6 (10.5)

Diabetic retinopathy

34 (12.9)

31 (15.0)

3 (5.3)

Diabetic neuropathy

62 (23.6)

51 (24.8)

11 (19.3)

Diabetic nephropathy

34 (12.9)

26 (12.6)

8 (14.0)

Biguanides

206 (78.3)

157 (76.2)

49 (86.0)

Sodium-glucose co-transporter 2 inhibitors

159 (60.5)

122 (59.2)

37 (64.9)

Sulfonylureas

120 (45.6)

98 (47.6)

22 (38.6)

Dipeptidyl peptidase 4 (DPP-4) inhibitors

92 (35.0)

83 (40.3)

9 (15.8)

2 (0.8)

2 (1.0)

0

Thiazolidinediones

38 (14.4)

29 (14.1)

9 (15.8)

Combinations of OADs

34 (12.9)

28 (13.6)

6 (10.5)

4 (1.5)

4 (1.9)

0

Other
Daily dose of previous BI, IU/day
Dose of previous GLP-1 RA

Patients with hypoglycaemic episodes, n (%)

Patients with diabetes complications, n (%)

Anti-diabetic therapies at baseline, n (%)

Alpha glucosidase inhibitors

Other blood glucose lowering drugs, excl. insulins
Data are mean (SD) unless otherwise specified.

25

RESUBMISSION DRAFT
BI, basal insulin; FPG, fasting plasma glucose; GLP-1 RA, glucagon-like peptide -1 receptor agonist; HbA1c, glycated haemoglobin; OAD, oral antidiabetic drug; SD, standard
deviation.
Sum of responses exceeds 100% as more than one reason could be selected. b One patient reported a dose of 6.0 mg/day, which does not align with the recommended dose of
liraglutide for patients with type 2 diabetes. This is likely due to a typing error (0.6 mg/day instead of 6.0 mg/day), but this was not possible to confirm as the site closed and contact
was impeded. c In the 4 weeks prior to initiation of IDegLira treatment. d In the 26 weeks prior to initiation of IDegLira treatment.
a
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Table 2 Incidence of hypoglycaemic episodes.

Patients

Events, n

Estimate

with events, N

Estimated incidence
rate ratio
(95% CI, p value)

Severe hypoglycaemic episodes
(episodes/person year)
Observed within 26 weeks prior to IDegLira initiation

3

4

0.0360

0.5008

Observed within 26 weeks prior to EOS/discontinuation

1

2

0.0224

(0.0, 10.0)

Estimated within 26 weeks prior to IDegLira initiation

3

4

0.0367

p = 0.6508

Estimated within 26 weeks prior to EOS/discontinuation

1

2

0.0184

Observed within 4 weeks prior to IDegLira initiation

7

13

0.7405

0.1809

Observed within 4 weeks prior to EOS/discontinuation

1

2

0.1466

[0.0; 1.6]

Estimated within 4 weeks prior to IDegLira initiation

7

13

0.7435

p = 0.1281

Estimated within 4 weeks prior to EOS/discontinuation

1

2

0.1345

Observed within 4 weeks prior to IDegLira initiation

5

6

0.3418

0.3664

Observed within 4 weeks prior to EOS/discontinuation

1

2

0.1466

(0.0, 3.0)

Estimated within 4 weeks prior to IDegLira initiation

5

6

0.3506

p = 0.3495

Estimated within 4 weeks prior to EOS/discontinuation

1

2

0.1285

Non-severe hypoglycaemic episodes
(episodes/person year)

Non-severe nocturnal hypoglycaemic episodes
(episodes/person year)

CI, confidence interval; EOS, end of study.
a

Based on adjusted negative binomial regression model specifying a log-transformed follow-up time offset term.
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