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ABSTRACT

Introduction: Treatment with IDeglira has the
potential to improve glycemic control in
patients with type 2 diabetes mellitus (T2DM)
without the weight gain and with a lower risk of
hypoglycemia than with other therapies. The
aim of the present analysis was to evaluate the
long-term cost-effectiveness of IDegLira versus
insulin glargine U100 with re-education and
up-titration of the dose for treatment of patients
with T2DM failing to achieve glycemic control
on basal insulin in the US setting.

Methods: Data were obtained from the DUAL V
randomized controlled trial in which adults with
T2DM failing to achieve glycemic targets with
insulin glargine U100 were randomly allocated to
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receive either IDegLira or insulin glargine U100.
Long-term projections of clinical outcomes and
direct costs were made using the IMS CORE Dia-
betes Model. Costs were accounted from a
healthcare payer perspective. Future costs and
clinical benefits were discounted at 3% annually.
Results: IDegLira was associated with improved
discounted life expectancy (13.99 [standard
deviation 0.19] versus 13.82 [standard deviation
0.20] years) and quality-adjusted life expectancy
(9.14 [standard deviation 0.12] versus 8.87
[standard deviation 0.13] quality-adjusted life
years [QALYs]) compared to insulin glargine
U100. IDegLira was associated with increased
direct costs of $16,970, yielding an incremental
cost-effectiveness ratio (ICER) of $63,678 per
QALY gained versus insulin glargine U100.
Sensitivity analyses identified that the key dri-
ver of cost-effectiveness was the greater reduc-
tion in glycated hemoglobin with IDegLira
compared with insulin glargine U100.
Conclusions: Based on head-to-head clinical
trial data, the present analysis suggests that
[DeglLira is likely to improve long-term clinical
outcomes for patients with T2DM not achieving
glycemic control on basal insulin compared to
re-education and up-titration of the dose of
insulin glargine U100, with these improve-
ments coming at an increased cost from a
healthcare payer perspective. An ICER within
the range described as high care value was cal-
culated, suggesting IDeglira is a cost-effective
treatment option in the US.
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INTRODUCTION

Diabetes mellitus represents one of the most
significant challenges to healthcare providers
globally, and particularly in the USA. Estimates
suggest that the global healthcare expenditure
as a result of diabetes was $376 billion in 2010,
representing 12% of healthcare expenditure
worldwide, and that 52.7% of the expenditure
would occur in the USA alone [1]. The annual
cost per person with diabetes was also the
highest in the USA at $7383, with only four
other countries spending over $4000 per patient
(Austria, France, Sweden, and the Netherlands)
[1]. Tt is estimated that over 40% of the costs
attributable to diabetes in the USA are due to
higher rates of hospital admission and increased
length of stay, reflecting the burden that dia-
betes-related complications place on healthcare
providers, while medications (including insulin
and other treatment options) represent only
28% of the costs attributable to diabetes [2].

The progressive nature of type 2 diabetes
mellitus (T2DM) means that, while patients
may often be initially managed with diet and
exercise alone, there is generally a need to add
glucose-lowering medications over time [3]. In
the majority of cases, patients will ultimately
initiate insulin therapy having failed to achieve
or sustain glycemic targets with lifestyle modi-
fications, oral antidiabetic agents, and/or glu-
cagon-like peptide-1 (GLP-1) receptor agonists.
Insulin therefore remains a cornerstone of
T2DM treatment. Doses of basal insulin can be
titrated to maintain glycemic control, although
this may be associated with increased rates of
hypoglycemia and weight gain [4, 5].

An alternative to up-titration of basal insulin
may be switching patients failing to achieve
glycemic control on basal insulin to IDegLira.
IDeglira is a fixed ratio combination of insulin
degludec and GLP-1 receptor agonist liraglutide

for adult patients with T2DM (50 IU insulin
degludec to 1.8 mg liraglutide). The use of
GLP-1 receptor agonists and basal insulin in
combination is well established, and is recom-
mended in treatment guidelines [6, 7]. The
complementary mechanisms of action of these
two agents result in improved glycemic control
with low risk of hypoglycemia and avoidance of
weight gain [6]. IDegLira represents a fixed-ratio
combination of a basal insulin and a GLP-1
receptor agonist in a single injection device.

The cost-effectiveness of IDegLira has been
assessed in previous analyses in the UK, Sweden,
Spain, Slovakia, and the USA [8-11]. In patients
with T2DM failing to achieve glycemic control
on basal insulin, IDegLlira was found to be
dominant over basal-bolus insulin in the UK,
Sweden, and Spain, and cost-effective in Slo-
vakia. Compared with liraglutide added to basal
insulin, IDegLira has been shown to be domi-
nant in the UK, Sweden, Spain, and the USA.
Versus up-titration of basal insulin, IDegLira
was found to be cost-effective in the UK and
Sweden. The aim of the present analysis was to
evaluate the long-term cost-effectiveness of
IDegLira versus insulin glargine U100 with
re-education and up-titration of the dose for
treatment of patients with T2DM failing to
achieve glycemic control on basal insulin in the
US setting.

METHODS

Simulated Cohort

Baseline risk factors and patient characteristics
were based on all patients included in the DUAL
V study, with mean baseline cohort character-
istics shown in Table 1 [12]. DUAL V was a
phase 3, multinational, 26-week, open-label
study comparing the safety and efficacy of
IDegLira and insulin glargine U100 in patients
with T2DM with HbAlc of 7-10% who were
receiving stable doses of insulin glargine U100
and metformin. In total, 557 patients were
randomly allocated to the two treatment arms
in a 1:1 ratio. Of these, 39 were residing in the
USA with characteristics well matched to par-
ticipants from other countries. The primary
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Table 1 Baseline cohort characteristics
Mean Standard deviation
Start age (years) 58.8 9.5
Duration of diabetes (years) 11.5 7.0
Percentage male (%) 50.3 -
HbAlc (%) 8.3 0.9
Systolic blood pressure (mmHg) 133.0 13.2
Total cholesterol (mg/dL) 181.0 42.9
HDL cholesterol (mg/dL) 4638 11.6
LDL cholesterol (mg/dL) 99.9 35.4
Triglycerides (mg/dL) 182.9 203.0
BMI (kg/m?) 317 45

BMT body mass index, HbAlc glycated hemoglobin, HDL high density lipoprotein, LDL low density lipoprotein

endpoint was change from baseline in HbAlc at
26 weeks, with secondary endpoints of change
from baseline in body weight at 26 weeks and
number of treatment-emergent hypoglycemic
episodes during 26 weeks. IDegLira was initiated
at a starting dose of 16 dose steps and titrated to
a maximum of 50 dose steps, while doses of
insulin glargine were titrated from a mean
starting dose of 32 IU with no maximum dose.
Approximately 40% of patients in the IDegLira
arm received the maximum 50 dose steps after
26 weeks of treatment. Of these patients, 68%
achieved an HbA1lc level less than 7% compared
with 74% of those who used less than the
maximum allowed IDegLira dose.

Treatment Effects

Treatment effects applied in the first year of the
analysis were based on the DUAL V study, with
inputs taken from the 26-week end of trial data
(Table 2) [12]. IDegLira was associated with sta-
tistically significant improvements in glycated
hemoglobin (HbAlc), systolic blood pressure,
total cholesterol, body mass index (BMI), and
non-severe hypoglycemic events. It should be
noted that HbAlc changes presented for each
treatment arm by Lingvay et al. are not adjusted
for differences between the IDeglLira and insulin

glargine arms at baseline, but the estimated
treatment difference presented is adjusted for
these differences [12]. The present analysis used
the adjusted values for each treatment arm,
reflecting the estimated treatment difference
between the arms presented by Lingvay et al.
Patients were assumed to receive IDeglira or
insulin glargine U100 for 5 years, before inten-
sifying therapy to basal bolus insulin (insulin
glargine U100 plus three times daily insulin
aspart). During the period in which patients
received initial treatments, HbAlc remained
constant, as this is in line with long-term stud-
ies of patients with T2DM receiving insulin
[13-17]. After intensification at 5 years, HbAlc,
BMI, hypoglycemic event rates, and annual
costs of T2DM interventions were the same in
both treatment arms, with immediate abolition
of relative treatment effects representing a
conservative modelling approach. Alternative
approaches to treatment switching and long--
term parameter progression were evaluated in
sensitivity analyses.

Utilities and Costs

To capture the impact of diabetes-related com-
plications on quality of life, utilities were taken
from published sources (Table 3). Doses of
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Table 2 Treatment effects

HbAlc (%)

Systolic blood pressure (mmHg)
Total cholesterol (mg/dL)
HDL cholesterol (mg/dL)

LDL cholesterol (mg/dL)
Triglycerides (mg/dL)

Body mass index (kg/m?)

Severe hypoglycemic event rate (events per 100 patient years)

Non-severe hypoglycemic event rate (events per 100 patient years)

IDegLira Insulin glargine U100
[mean (SD)] [mean (SD)]
—1.77 (0.87) —1.17 (0.87)*
—3.71 (11.80) —0.15 (11.80)*
—5.34 (33.25) +2.95 (33.26)°
+1.14 (8.19) +123 (8.18)
—412 (2623) +2.58 (26.23)
—16.03 (128.29) —7.57 (128.28)
—0.50 (1.22) +0.67 (1.22)*
0.00 0.70

223.00 504.60"

HbAlc glycated hemoglobin, HDL high density lipoprotein, LDL low density lipoprotein

* Statistically significant difference at 95% confidence level. It should be noted that HbAlc changes presented for each
treatment arm by Lingvay et al. are not adjusted for differences between the IDegLira and insulin glargine arms at baseline,
but the estimated treatment difference presented is adjusted for these differences [12]. The present analysis used the adjusted
values for each treatment arm, reflecting the estimated treatment difference between the arms presented by Lingvay et al.

IDeglira and insulin glargine U100 used to
calculate annual costs of treatment were taken
from the DUAL V trial at 26 weeks based on
wholesale acquisition costs (Table 4) [12, 18].
Costs of self-monitoring of blood glucose
(SMBG) testing were based on an analysis of
insurance claims in the USA [19]. Cost of dia-
betes-related complications were taken from
US-specific sources and inflated to 2015 values if
necessary using the consumer price index for
health (Table 5) [19].

Sensitivity Analyses

A number of sensitivity analyses were con-
ducted to identify key drivers of outcomes in
the base case analysis and the robustness of this.
The influence of time horizon on the model
outcomes was assessed by running the analysis
over 20 and 10 years. It should be noted that
these analyses do not capture all late-stage,
long-term outcomes, as some patients were still
alive at the end of these simulations. The effect
of discount rates on future costs and clinical
outcomes were investigated through analyses in
which they were set (symmetrically) to 0% and

6% per annum. The key drivers of clinical out-
comes were assessed by abolishing the differ-
ences in individual clinical parameters between
the IDegLira arm and the insulin glargine U100
arm in turn. An additional analysis with only
the statistically significant differences between
IDegLira and insulin glargine U100 was con-
ducted (Table 2).

Two alternative approaches to HbAlc pro-
gression were explored (see electronic supple-
mentary material). In the first, no HbAlc
changes were applied following the treatment
effects applied in the first year of the analysis.
This attempts to capture the legacy effect, where
an early improvement in HbA1lc has a benefit in
the later years of life, even if the HbAlc differ-
ence no longer persists. In the second, the
United Kingdom Prospective Diabetes Study
(UKPDS) HbAlc progression equation was
applied in both arms of the simulation. HbAlc
increases over time in both arms of the analysis,
with the HbAlc benefit in the IDeglira arm
gradually reduced. Analyses were run with the
upper and lower 95% confidence interval of the
HbAlc change seen in the IDeglira arm of
DUAL V applied, with all other parameters in
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Table 3 Health state utilities used in the modeling the IDegLira and insulin glargine U100 arms
analysis remaining unchanged. The base case analyses
assumed that the BMI difference between the
treatment arms was abolished on treatment
Diabetes, no complications 0814 [31] switching, and an alternative to this was
explored in a sensitivity analysis with the dif-

Complication Utility = References

Myocardial infarction, year of —0.129  [31
y Y 1] ference maintained for the duration of the
event analysis. The influence of treatment switching
Myocardial infarction, years 2+ 0.736  [31] was assessed in analyses with treatment
Angina 0682 [31] switching brought forward tg 3 years in both
arms, pushed back to 7 years in both arms, and
COHgCStiVé heart failure 0633 [31] no treatment SWltChlng
Stroke, year of the event —0.181 [31] The effect of over- or underestimating the
direct cost of treating diabetes-related compli-
Stroke, years 2+ 0.545  [31] cations was investigated in two scenarios. In the
Peripheral vascular discase 0.57 [32] first, the cost of treating complications was
Microalbaminuri 814 . increased by 10%, and in the second the cost
feroatbuminuna 0. [31] was reduced by 10%. The impact of applying
Gross proteinuria 0.814 [31] alternative disutilities for severe and non-severe
o hypoglycemic events was assessed by using the
H dial 0.490 2 . .
cmOGATYsIs ? (321 values published by Currie et al. (—0.0118 per
Peritoneal dialysis 0.560  [32] severe hypoglycemic event and —0.0035 per
Renal transplant 0762 [32] non-severe hyppglycemic eyent) [20]. A‘ sce-
nario was investigated in which 28% of patients
Background diabetic retinopathy ~ 0.814  [31] in the insulin glargine U100 arm were assumed
Background diabetic retinopathy, 0814  [31] to require twice-daily insulin, incurring the cost
d of a further needle for subcutaneous injection,
wrongly treate ) .
based on a 5-year parallel group study of insulin
Proliferative diabetic rctinopathy 0.794 [26] glargine U100 versus neutral protamine Hage_
Proliferative diabetic retinopathy, 0794  [26] dorn (NPH) insulin [21]. To investigate the
no laser impact of consumables on cost-effectiveness
outcomes, a scenario was evaluated with costs
Macular edema 0.794 [26

(26] of needles and SMBG testing excluded. The

[31] effect of the cost of basal insulin was investi-

gated in an analysis with the cost of insulin

[31] glargine U100 replaced with the cost of NPH

[26] insulin.

In February 2014, an update to the IMS

[31] CORE Diabetes Model incorporating data from

Active ulcer 0.600 [26] the UKPDS 82 was released, and an analysis
(31]
(31]
(33]
(33]
(34]

Severe vision loss 0.734

Cataract 0.794

(S8

Neuropathy 0.624
Healed ulcer 0.814

using this version of the model has been con-
ducted. While a validation study of the revised
model has been published, the model propri-
etors suggest that the update is used in a sensi-
tivity analysis, with the previous version being
used in the base case [22]. Similarly, version 9.0
Each unit of body mass index over —0.0061 of the IMS CORE Diabetes Model was released in

25 kg/m? summer 2015, and this was used in a sensitivity
analysis. To date, no validation studies or user

Amputation, year of event —0.109
Amputation, years 2+ 0.680
Severe hypoglycemia —0.0565
Non-severe hypoglycemia —0.0041
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Table 4 Annual treatment costs

IDegLira Insulin glargine
($) ()

Daily IDegLira cost 26.05 -

Daily insulin glargine cost - 16.40

Daily needle costs 0.46 0.40

Daily SMBG cost 1.63 1.63

Total daily cost 28.15 18.44

10,280.24 6733.53

Total annual cost

$2015 US dollars, SMBG self-monitoring of blood glucose

guide for the updated version of the model have
been released and therefore it was not consid-
ered appropriate to use version 9.0 of the model
for the base case analysis.

Probabilistic sensitivity analysis (PSA) was
performed using the predefined function in the
IMS CORE Diabetes Model. Cohort characteris-
tics, treatment effects, complication costs, and
utilities were sampled from distributions and
the simulation was run using a second-order
Monte Carlo approach. Cohorts of 1000
patients were run through the model 1000
times for the PSA, as results were not subject to
random statistical variation with these settings.

Modeling Approach

In line with good practice guidance for eco-
nomic evaluation of T2DM interventions, out-
comes were projected over patient lifetimes to
capture all relevant long-term complications
and associated costs, and assess their impact on
life expectancy and quality-adjusted life expec-
tancy [23]. Future clinical benefits and costs
were discounted at 3% annually, based on
health economic guidance for the USA [24]. In
the USA, cost-effectiveness thresholds have
been defined by the Institute for Clinical and
Economic Review, with incremental cost-effec-
tiveness ratios (ICERs) under $100,000 per
QALY gained described as high care value,
ICERs in the range $100,000-150,000 per QALY
gained described as intermediate care value, and
ICERs over $150,000 described as low care

value. The Institute for Clinical and Economic
Review is a non-profit organization that is
becoming increasingly influential in healthcare
decision-making in the USA [25].

Model Description

The base case analysis was performed using
version 8.5+ of the IMS CORE Diabetes Model
(IMS Health, Basel, Switzerland), a validated,
non-product-specific diabetes policy analysis
tool (version 9.0 was used in a sensitivity anal-
ysis) [26]. The model is based on a series of
interdependent submodels that simulate the
complications of diabetes (angina, myocardial
infarction, congestive heart failure, stroke,
peripheral vascular disease, diabetic retinopa-
thy, macular edema, cataract, hypoglycemia,
ketoacidosis, lactic acidosis, nephropathy and
end-stage renal disease, neuropathy, foot ulcer
and amputation, and non-specific mortality).
Each submodel has a semi-Markov structure and
uses time, state, time-in-state, and diabetes
type-dependent probabilities derived from
published sources. Monte Carlo simulation
using tracker variables overcomes the mem-
ory-less properties of the standard Markov
model, and allows interconnectivity and inter-
action between individual complication sub-
models. Long-term outcomes projected by the
model have been validated against real-life data
in 2004 and more recently in 2014 [22, 27].

Compliance with Ethics Guidelines

This article does not contain any new studies
with human or animal subjects performed by
any of the authors.

RESULTS

Base Case

IDeglira was associated with improved dis-
counted life expectancy (by 0.18 years) and
quality-adjusted life expectancy (by 0.27 qual-
ity-adjusted life years [QALYs]) versus insulin
glargine U100 in patients with T2DM failing to

A\ Adis



Diabetes Ther (2017) 8:531-544 537
Table 5 Costs of diabetes-related complications Table 5 continued
Complication Cost Complication Cost References
($) ($)
Myocardial infarction, year of 15,538 Infected foot ulcer 5936 [35]
event
Uninfected foot ulcer 5936  [35]
Myocardial infarction, years 2+ 1881
Cost after healed ulcer 2954 [35]
Angina, year of onset 3402
$ 2015 US dollars
Angina, years 2+ 562
Congestive heart failure, year of 11,753 achieve glycemic targets on basal insulin
onset (Table 6). Clinical benefits resulted from a
reduced incidence of diabetes-related compli-
Congestive heart failure, years 2+ 6001 cations in the IDeglira arm over the 50-year
Stroke, year of event 6779 time horizon of the model. In addition to
reducing the projected cumulative incidence of
Stroke, years 2+ 948 complications, IDegLira was associated with a
Stroke, death within 30 days 5831 delayed mean time to onset of diabetes-related
Petioheral lar di 5158 complications. Mean time to onset of any dia-
cripheral vascular disease, onset betes-related complication in the modeling
Peripheral vascular disease, years 1998 analysis was approximately 0.6 years longer
2+ with [Deglira than with insulin glargine U100,
L and benefits were observed across all micro- and
Hemodialysis, onset 18,962 .. . .
macrovascular complications included in the
Hemodialysis, years 2+ 14,361 analysis (Fig. 1).
Peritoneal dialysis, onsct 29.000 Evaluation of d}rect.costs sugges‘ged that the
mean cost per patient in the IDegLira arm was
Peritoneal dialysis, years 2+ 20,873 $16,970 higher than in the insulin glargine
Kidney transplant, first year 9525 UIOO arm over patien'F lifetimes (Fig. 2). The
. increased cost was driven by the increased
Kidney transplant, years 2+ 6726 acquisition cost of IDeglira compared with
Non-severe hypoglycemia 12 insulin glargine U100 over the first 5 years of
Fvooed ) the analysis. However, this increased cost was
Severe hypoglycemia 209 partially offset as a result of avoided dia-
Laser treatment 673 betes-related complications, particularly car-
: diovascular complications (mean cost saving of
Cataract operation 796 . .
$527 per patient) and ulcer/amputation/neu-
Cataract operation, years 2+ 145 ropathy complications (mean cost saving of
Blindness, first year 1165 $369 Per p.atlent). .
Estimation of long-term cost-effectiveness
Blindness, years 2+ 284 outcomes indicated that both life expectancy
Neuropathy, year of onset 1972 and quality-adjusted life expectancy were
improved with IDegLira treatment compared
Neuropathy, years 2+ 666 with insulin glargine U100, at an increased cost
Amputation, procedure 6855 from a healthcare payer perspective. IDeglira
A ] hesi 254l was associated with an ICERe of $63,678 per
mputation, prosthesis > QALY gained versus insulin glargine U100 in
Gangrene treatment 11,786 patients failing to achieve glycemic control on

basal insulin (Table 6).
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Table 6 Long—tcrm cost-effectiveness outcomes

IDegLira Insulin glargine U100 Difference
[Mean (SD)] [mean (SD)]
Discounted life expectancy (years) 13.99 (0.19) 13.82 (0.20) +0.18
Discounted quality-adjusted life expectancy (QALYs) 9.14 (0.12) 8.87 (0.13) +0.27
Discounted direct costs ($) 205,083 (2757) 188,113 (2856) 416,970

ICER (life expectancy)

ICER (quality-adjusted life expectancy)

$96,039 per life year gained
$63,678 per QALY gained

Rows may not sum as a result of rounding
$ 2015 US dollars, ICER incremental cost-effectiveness ratio, Q4LYs quality-adjusted life years, SD standard deviation

Any complication

Myocardial infarction

Stroke

Congestive heart failure

Angina

Peripheral vascular disease
Microalbuminuria

Gross proteinuria

End-stage renal disease
Background diabetic retinopathy
Proliferative diabetic retinopathy
Macular edema

Severe vision loss

Cataract

Neuropathy

Ulcer

Amputation

m IDeglira

m Insulin Glargine

0

5 10 15 20 25

Mean time to onset of complication (years)

Fig. 1 Mean time to onset of complications. Data labels show the difference between the treatment arms

Sensitivity Analyses

Sensitivity analyses identified that changing the
time horizon of the analysis had the most
notable impact on the projected outcomes

(Table 7), with the clinical benefit reduced and a
smaller increase in costs at shorter time hori-
zons. This was primarily because improvements
in physiological parameters associated with

[DegLlira reduced the risk of

long-term
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2,50,000

$ 2,05,083 Hypoglycemia
2,00,000+—————  $ 1,88,113 ——
I

Ophthalmic complications

1,50,000 m Ulcer and neuropathy
550,
complications

M Renal complications

Direct costs ($)

1,00,000

m Cardiovascular complications

m Management

50,000

M Treatment

IDegLira Insulin glargine

Fig. 2 Mean direct costs over patient lifetimes. § 2015 US
dollars

complications. Altering the discount rates also
reflected the long-term benefits associated with
IDegLira, with clinical benefits increased and
the ICER reduced when a discount rate of 0%
was applied.

Also of note was the analysis in which only
the statistically significant differences between
the treatment arms were applied. This resulted
in a small increase in the ICER, to $66,088 per
QALY gained. Abolishing each of the changes in
physiological parameters associated with IDe-
glira identified that the key driver of improved
clinical outcomes was a greater reduction in
HbAlc. Abolishing this difference between the
treatment arms resulted in quality-adjusted life
expectancy benefit with IDegLira of
0.15 QALYs. However, improvements in other
physiological parameters were also important in
driving long-term benefits.

Applying an alternative HbAlc progression
with no increases applied at any stage of the
analysis (attempting to replicate the legacy
effect) resulted in an increased clinical benefit
in the IDegLira arm, with the ICER falling to
$44,558 per QALY gained. Application of the
UKPDS HbAlc progression equation resulted in
a slightly smaller clinical benefit with IDegLira
over insulin glargine U100, with a small
increase in the ICER to $74,968 per QALY
gained. Using the upper of lower 95% confi-
dence limits of the HbAlc change in the IDe-
glira arm resulted in only small changes in the
cost and clinical outcomes calculated.

Maintaining the body mass index difference
between the arms for the duration of the anal-
ysis resulted in a reduced ICER owing to a
greater clinical benefit with IDegLira over insu-
lin glargine U100.

Changing the assumptions around treat-
ment switching had a notable impact on the
calculated health economic outcomes. Main-
taining patients on IDeglira for longer
increased the incremental clinical benefit, but
also increased the incremental cost. Assuming
that patients remained on IDegLira or insulin
glargine U100 for the duration of their lifetime
led to a quality-adjusted life expectancy benefit
of 0.58 QALYs at an increased cost of $50,776.
This resulted in an ICER of $87,334 per QALY
gained.

Increasing the cost of complications resulted
in the ICER falling, while reducing the cost of
complications had the converse effect. Assum-
ing that 28% of patients in the insulin glargine
U100 arm required twice-daily insulin injec-
tions resulted in a reduced ICER of $63,023 per
QALY gained. Applying the cost of NPH insulin
in the insulin glargine U100 arm resulted in an
increased ICER of $106,423 per QALY gained.
However, use of NPH is very low in the USA,
making this scenario unlikely in most popula-
tions. Removing the cost of SMBG tests and
needles, and application of alternative hypo-
glycemia disutilities resulted in only small
changes in the calculated outcomes. Using the
UKPDS 82 risk equations and version 9.0 of the
IMS CORE Diabetes Model to project outcomes
resulted in small reductions in the clinical
benefit associated with IDeglira and small
increases in the ICER.

PSA suggested that at a willingness to pay
threshold of $100,000 per QALY gained, there
was a 69.6% probability that IDegLira would be
considered cost-effective compared with insulin
glargine U100.

DISCUSSION

Based on data from the DUAL V trial, the pre-
sent modeling study found that IDegLira was
associated with improved long-term clinical
outcomes versus insulin glargine U100 in
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Table 7 Sensitivity analyses

Discounted quality-adjusted Discounted costs ($) ICER
life expectancy (QALYs) ($ per QALY
IDegLira Insulin Difference IDegLira Insulin Difference gained)
glargine glargine
U100 U100
Base case 9.14 8.87 +0.27 205,083 188,113 +16,970 63,678
20-year time horizon 7.99 7.78 -+0.20 169,494 153,744 +15,750 77,095
10-year time horizon 5.37 5.23 +0.14 101,310 85,986 +15,325 107,090
0% discount rates 12.78 12.40 +0.39 303,710 283,663 420,047 51,841
6% discount rates 6.94 6.74 +0.20 148,343 133,371 414,972 75,389
HbA 1c difference abolished 9.03 8.87 +0.15 204,313 188,113 416,201 104,926
Blood pressure difference 9.11 8.87 +0.23 204,663 188,113 +16,550 70,668
abolished
Lipid difference abolished 9.11 8.87 +0.23 204,562 188,113 +16,450 70,148
BMI difference abolished 9.09 8.87 +0.22 204,951 188,113 +16,839 77,456
Hypoglycemia difference 9.08 8.87 +0.21 205,138 188,113 +17,026 82,409
abolished
Statistically significant differences ~ 9.13 8.87 +0.26 204,939 188,113 416,826 66,088
only
HbA1c benefit maintained 9.24 8.87 +0.37 204,577 188,113 +16,464 44,558
UKPDS HbAlc creep 8.53 8.31 +0.22 203,443 187,309 +16,133 74,968
Upper 95% CI of HbAlc change  9.14 8.87 +0.27 204,885 188,113 +16,772 61,889
in IDegLira arm
Lower 95% CI of HbAlc change  9.11 8.87 +0.24 204,685 188,113 +16,573 69,957
in IDegLira arm
BMI bencfit maintained after 921 887 4034 205012 188113 +16900 50,342
treatment switch
Treatment switching at 3 years in ~ 9.00 8.83 +0.18 210,811 200,240 +10,571 60,267
both arms
Treatment switching at 7 years in ~ 9.23 8.93 +0.30 199,189 177,525 +21,664 72,844
both arms
No SWitching 9.79 9.20 +0.58 167,155 116,380 +50,776 87,334
Costs of complications +10% 9.14 8.87 +0.27 206,758 189,901 +16,857 63,255
Costs of complications —10% 9.14 8.87 +0.27 203,460 186,382 +17,078 64,082
Currie et al. hypo utilities applied ~ 9.24 8.98 +0.26 205,083 188,113 +16,970 66,186
28% of basal insulin patients 9.14 8.87 +0.27 205,497 188,702 416,796 63,023
twice daily
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Table 7 continued

Discounted quality-adjusted Discounted costs ($) ICER
life expectancy (QALYs) ($ per QALY
IDegLira Insulin Difference IDegLira Insulin Difference gained)
glargine glargine
U100 U100
Needle and SMBG costs not 9.14 8.87 +0.27 183,893 167,312 +16,581 62,216
included
NPH cost applied in insulin 9.14 8.87 +0.27 179,553 151,191 +28,362 106,423
glargine U100 arm
UKPDS 82 equations applied 9.36 9.14 +0.22 212,124 195,552 +16,572 74,279
Version 9.0 of the IMS CORE 9.05 8.80 +0.25 207,629 191,407 416,222 65,413
Diabetes Model
PSA 8.73 8.50 +0.23 198,024 181,882 +16,142 70,182

Rows may not sum as a result of rounding

$ 2015 US dollars, BMI body mass index, CI confidence interval, HbAIc glycated hemoglobin, NPH neutral protamine
Hagedorn, PSA probabilistic sensitivity analysis, QALY quality-adjusted life year, SMBG self-monitoring of blood glucose,

UKPDS United Kingdom Prospective Diabetes Study

patients with T2DM failing to achieve glycemic
control on basal insulin. Improved life expec-
tancy and quality-adjusted life expectancy
resulted from reduced incidence and increased
time to onset of complications owing to
improvements in risk factors, including HbAlc,
blood pressure, serum lipid levels, BMI, and
hypoglycemic event rates. The favorable chan-
ges across these parameters reflect the multi-
factorial benefits of treatment with IDeglLira.
IDegLira was associated with increased costs,
driven by the higher acquisition cost versus
insulin glargine U100 over the first 5 years of
the analysis. However, this was partially offset
by avoided costs of treating diabetes-related
complications. IDegLira was associated with an
ICER of $63,678 per QALY gained versus insulin
glargine U100 in patients with T2DM in the
USA failing to achieve glycemic control on basal
insulin. This ICER is within the range described
as high care value by the Institute for Clinical
and Economic Review in the USA (high care
value <$100,000 per QALY gained), and there-
fore IDeglira is likely to be considered
cost-effective.

[DegLira represents an alternative treatment
strategy for patients with T2DM not achieving
glycemic control on basal insulin. IDeglira is
combined in a fixed ratio in a single-injection
device, representing a simple treatment option
for patients without the need for addition of
multiple daily injections, which is likely to be
attractive to both patients and payers [28]. As
well as allowing patients to receive appropriate
doses to improve glycemic control, slower
titration of GLP-1 receptor agonists has been
shown to reduce the frequency of adverse
events, such as nausea, and this may represent
an additional benefit of IDeglira [29]. The
complementary mechanisms of action of a basal
insulin and a GLP-1 receptor agonist within
IDeglLira result in the ability to achieve glycemic
control while mitigating the risk of hypo-
glycemia and weight gain compared to other
therapy options, such as increasing doses of
basal insulin.

In the DUAL V study, IDegLlira was also
associated with improved patient-reported out-
comes compared to insulin glargine U100 [12].
The Short Form 36 (SF-36) health survey
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identified an improvement in the physical
component over the duration of the trial in the
IDegLira arm, but a reduction in the insulin
glargine U100 arm (estimated treatment differ-
ence 1.9, 95% confidence interval 0.8-3.1). This
was predominantly driven by differences in the
physical functioning and pain subdomains. No
differences between the treatments were
observed in the mental health component or
any of its subdomains. Diabetes-specific
patient-reported outcomes, as measured by the
Treatment Related Impact Measures-Diabetes
(TRIM-D) showed improvements in both treat-
ment arms, but these were greater in the IDe-
glira arm. This was largely driven by higher
scores in the treatment burden and diabetes
management, subdomains, indicating higher
treatment satisfaction with IDegLira (overall
estimated treatment difference 2.8, 95% confi-
dence interval 0.9-4.7).

A potential limitation of the analysis may be
the open-label nature of the DUAL V trial [12].
As a result of the IDeglira dose cap (50 dose
steps), achieving a double-blinded study would
have required a dummy-dummy design, with
patients administering two injections per day
from unlabeled syringes. The open-label design
may have led to different expectations of the
study medications, which in turn may have
affected adverse event reporting and/or adher-
ence to lifestyle recommendations. It is difficult
to quantify the impact the open-label design
may have had on the DUAL V study and
therefore the present analysis. However, chan-
ges in HbAlc, body weight, and hypoglycemic
event rates were similar to the double-blinded
DUAL 1I trial, which was also conducted in
patients failing to achieve glycemic control on
basal insulin [12, 30].

As with many health economic evaluations,
particularly those of interventions for T2DM, a
limitation of the present analysis may be using
short-term clinical trial data to make long-term
projections of clinical and cost outcomes. To
minimize the impact of this, a widely published
model of diabetes with extensive validation
against real-life data was used [22, 27]. The
analysis was also conducted in line with guide-
lines for economic evaluation of interventions

for patients with T2DM, which recommends
projecting outcomes over patient lifetimes [23].

CONCLUSION

Based on head-to-head clinical trial data, the
present analysis suggests that IDegLira is likely
to improve long-term clinical outcomes for
patients with T2DM not achieving glycemic
control on basal insulin compared to re-educa-
tion and up-titration of the dose of insulin
glargine U100. The improvements came at an
increased cost from a healthcare payer perspec-
tive, although cost savings as a result of avoided
diabetes-related complications were identified.
IDegLira was associated with an ICER of $63,678
per quality-adjusted life year QALY gained. This
ICER is within the range described as high care
value by the Institute for Clinical and Economic
Review in the USA (high care value <$100,000
per QALY gained), and therefore IDeglira is
likely to be considered cost-effective.
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