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New era for useful add-on therapy (AOT) to diabetes by
combined agents of insulin and glucagon-like peptide-1
receptor agonist (GLP-1RA)
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Among many patients with type 2 diabetes mellitus (T2DM), the proportion of achieving treatment goals has been not enough [1]. T2DM
patients using basal insulin can achieve less than HbA1c 7% in about 30% [2]. These cases with good control tend to be under 7.0% of
HbA1c within one year. There is a variety of factors possibly exacerbating diabetic control in daily life, and then earlier stable control would
be crucial for clinical practice [3].
The doses of basal insulin are known to show a ceiling effect. It means that fasting glucose may decrease smaller than expected as
increasing doses [4]. The response of the ceiling effect usually occurs at a level of insulin 0.5 units/kg/day. However, some patients may
show a ceiling effect at 0.3 units/kg/day [5]. There was a study about obese T2DM patients, where administration of insulin glargine 0.5
units/kg/day did not show a lowering effect on blood glucose so much [6].
Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) have belonged to a crucial therapeutic class for T2DM. There are several kinds
of GLP-1 RAs, approved by the Food and Drug Administration (FDA). Furthermore, novel GLP-1 RAs are still under development, where
rapid elimination has been an important challenge for clinical application [7].
For the treatment for T2DM patients, there is a fixed-ratio combination (FRC) of long-acting insulin analog and glucagon-like peptide-1
receptor agonist (GLP-1RA), which is Insulin Degludec/Liraglutide (IDegu/Lira, Xultophy™) [8]. It has been approved in many countries
such as the Europe and North America as the diabetic agent of add-on therapy (AOT). For T2DM patients with experienced or insulinnaïve adults, once-daily injection as AOT to an oral hypoglycemic agent (OHA) has been effective and convenient for durable glycemic
control. The results included delayed time to conduct intensified treatment. It also showed some efficacy of reduced risk of hypoglycemia
and weight gain in comparison with previous basal-bolus or basal insulin therapy. As a whole, Xultophy has been well tolerated with
convenient once-daily injection.
There has been the rationale for administrating combined agents of Xultophy in order to treat patients with T2DM. T2DM is characterized
by its hyperglycemia, which is from reduced insulin secretion and increased peripheral insulin resistance [9]. It is important to set personal
treatment goals and strategies for maintaining better glucose variability. Then, it can delay the onset and exacerbation of macrovascular
and microvascular complications associated with T2DM [10,11].
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The administration of Xultophy has been reported in 413 patients [12]. As a result, the mean HbA1c reduction for six months was -0.65%.
In detail, the changes were -0.16% (n=279) with previous HbA1c as less than 9%, and -1.67% (n=134) as 9% or more. As for age studies,
HbA1c change was -0.79% under 65 years, and -0.50% at 65 or more than 65 years. Similarly, BMI showed -0.46% for those with less
than 30, and -0.75% for those 30 or more than 30.
This high persistence is in line with the finding of a physicians’ survey study [13] that reported high patient satisfaction with the switch to
Xultophy and with the Dual Action of Liraglutide and insulin degludec (DUAL) results that indicated a significant improvement of several
patient-reported outcomes (PROs) measures [14,15]. Xultophy has also been observed to demonstrate a higher durability effect of
treatment when compared to insulin glargine U100, with a significantly longer time until the need for intensification (median of two years,
compared to only one year with glargine U100) [16]. This high durability may contribute to the persistence found in real-world evidence
(RWE). Indeed, a recent RWE study demonstrated that 94% of patients initiating Xultophy persisted with treatment for six months and
84% persisted for one year. This higher persistence was accompanied by improved glycemic control [17].
The change to the FRC was associated with a significant reduction in HbA1c. The reduction was also clinically significant with more than
a quarter of patients improving their HbA1c level by 1% [12]. The proportion of days covered (PDC) was significantly improved in all
patients of the group who switched to the FRC, with those who improved most having a lower PDC in the baseline period. Adherence to
antihyperglycemic medications is often suboptimal in patients with T2DM, a behavior that contributes to poor glycemic control, increased
hospitalization, and the development of diabetic complications. It is important to measure and assess medication adherence when using
medications in a real-world setting. Adherence is evaluated using PDC, a tool developed, validated, and approved by the Pharmacy
Quality Alliance as a high-quality measure of medication adherence [18].
There have been various reports on the clinical effects of IDegLira on T2DM. Among them, the reports showing relatively clear effects are
shown below. Xultophy is the FRC of IDegLira, which is available in the European Union (EU) countries for inadequately controlled T2DM
[19]. From several results, the once-daily subcutaneous injection would be a useful AOT option for adult patients with inadequately
controlled T2DM. From several studies of Xultophy, it showed an effective, simple, less burdensome regimen, with a lower risk of weight
gain or hypoglycemia than that of insulin-only treatment [20]. In order to study the continuation of Xultophy treatment, 2432 patients with
T2DM were followed up for 18 months [21]. As a result, 84% of them had continued IDegLira with a mean decrease of HbA1c 1%, and of
body weight 1.1 kg by daily 33 doses in the mean.
In addition, there is the latest report of DUAL studies on Xultophy. There was a study of DUAL II Japan with phase 3a randomized, treatto-target trial for half a year. It compared the effect of IDegLira with degludec for 210 T2DM cases [22]. The results revealed that the mean
HbA1c / weight reduction was 1.6% / 1.5 kg, respectively for six months. The mean daily insulin dose was 34.2 dose steps. IDegLira can
result in HbA1c values reduced, which is comparable with that of basal-bolus (BB) therapy [23]. The effect of once-daily IDegLira was
assessed compared with BB. BB includes insulin aspart ≤ 4 times/day and once-daily insulin glargine. All subgroups showed that IDegLira
therapy had similar reductions of HbA1c, lower end-of-trial (EOT) total daily insulin dose, less severe hypoglycemia, and weight loss. As
a whole, the mean EOT daily insulin dose showed 0.43-0.52 U/kg with IDegLira and 0.74-1.07 U/kg with BB.
In summary, recent topics concerning Xultophy were introduced in this article. Xultophy has been rather highly evaluated for its clinical
efficacy. It can contribute to better glucose variability for T2DM. This report will be hopefully a useful reference for future diabetic research
and practice.
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