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ABSTRACT

Introduction: Once-weekly semaglutide 1 mg is
a novel glucagon-like peptide-1 receptor agonist
(GLP-1 RA) for the treatment of type 2 diabetes
that has demonstrated significantly greater
reductions in glycated haemoglobin (HbA1c)
and body weight than the GLP-1 RA once-daily
liraglutide 1.2 mg in the SUSTAIN 10 trial. The
present analysis aimed to evaluate the long-
term cost-effectiveness of once-weekly
semaglutide 1 mg versus once-daily liraglutide
1.2 mg from a UK healthcare payer perspective.
Methods: Long-term outcomes were projected
using the IQVIA CORE Diabetes Model (ver-
sion 9.0), with baseline characteristics and
treatment effects sourced from SUSTAIN 10.

Patients were assumed to initiate treatment
with GLP-1 RAs and continue treatment until
HbA1c exceeded 7.5%, at which point GLP-1
RAs were discontinued and basal insulin was
initiated. Pharmacy costs and costs of compli-
cations were measured in 2018 pounds sterling
(GBP), with future costs and outcomes dis-
counted at 3.5% per annum. Utilities were
taken from published sources.
Results: In the base-case analysis, once-weekly
semaglutide 1 mg was associated with an
increase in discounted life expectancy of
0.21 years and discounted quality-adjusted life
expectancy of 0.30 quality-adjusted life-years,
compared with once-daily liraglutide 1.2 mg.
Clinical benefits were achieved at reduced costs,
with lifetime cost savings of GBP 140 per
patient with semaglutide versus liraglutide,
owing to a reduction in diabetes-related com-
plications, in particular cardiovascular disease
(mean cost saving of GBP 279 per patient).
Therefore, once-weekly semaglutide 1 mg was
dominant compared with once-daily liraglutide
1.2 mg. The results of the sensitivity analyses
were similar, demonstrating the robustness of
the base-case analysis.
Conclusions: Once-weekly semaglutide 1 mg is
a cost-effective treatment option versus once-
daily liraglutide 1.2 mg, based on the
SUSTAIN 10 trial, from a UK healthcare payer
perspective.

Digital Features To view digital features for this article
go to https://doi.org/10.6084/m9.figshare.12063384.

Electronic Supplementary Material The online
version of this article (https://doi.org/10.1007/s12325-
020-01337-7) contains supplementary material, which is
available to authorized users.

P. Johansen (&) � B. Chubb � A. Sandberg
Novo Nordisk A/S, Søborg, Denmark
e-mail: pirj@novonordisk.com

B. Hunt � S. J. P. Malkin
Ossian Health Economics and Communications
GmbH, Basel, Switzerland

M. Capehorn
Rotherham Institute for Obesity, Rotherham, UK

Adv Ther

https://doi.org/10.1007/s12325-020-01337-7

https://orcid.org/0000-0002-6287-7508
https://doi.org/10.6084/m9.figshare.12063384
https://doi.org/10.1007/s12325-020-01337-7
https://doi.org/10.1007/s12325-020-01337-7
https://doi.org/10.1007/s12325-020-01337-7
https://doi.org/10.1007/s12325-020-01337-7
http://crossmark.crossref.org/dialog/?doi=10.1007/s12325-020-01337-7&amp;domain=pdf
https://doi.org/10.1007/s12325-020-01337-7


Keywords: Cost-effectiveness; Diabetes;
Economic evaluation; Glucagon-like peptide-1
receptor agonists; Liraglutide; Semaglutide;
Type 2 diabetes

Key Summary Points

Why carry out this study?

Type 2 diabetes (T2D) is associated with a
significant clinical and economic burden
in the UK.

Once-weekly semaglutide 1 mg, a novel
glucagon-like peptide-1 receptor agonist
(GLP-1 RA) treatment for T2D, has
demonstrated significantly greater
reductions in glycated haemoglobin and
body weight than the GLP-1 RA once-
daily liraglutide 1.2 mg in the SUSTAIN 10
trial.

The present analysis aimed to evaluate the
long-term cost-effectiveness of once-
weekly semaglutide 1 mg versus once-
daily liraglutide 1.2 mg from a UK
healthcare payer perspective.

What was learned from the study?

Once-weekly semaglutide 1 mg was
dominant (more effective and less costly)
compared with once-daily liraglutide 1.2
mg.

Therefore, once-weekly semaglutide 1 mg
is a cost-effective treatment option versus
once-daily liraglutide 1.2 mg, from a UK
healthcare payer perspective.

INTRODUCTION

Diabetes is associated with a significant clinical
and economic burden in the UK, with approx-
imately 6% of the population affected by the
disease, 90% of whom have type 2 diabetes
(T2D) [1, 2]. The prevention and treatment of
diabetes, together with the management of

related complications, are associated with a
high financial burden; in 2017, diabetes-related
healthcare expenditure exceeded 10 billion
international dollars [3]. Diabetes was estimated
to account for approximately 10% of the total
National Health Service budget in 2010/2011
and this is expected to rise to 17% in 2035/2036
[4]. Furthermore, the burden of diabetes on
patients is considerable. Affected individuals
have a reduced quality of life compared with the
general population, owing to the comorbidities
associated with diabetes and the requirement
for monitoring and management [1]. The eco-
nomic burden of diabetes and the impact of
diabetes on patients’ lives can be quantified in
economic analyses using robust, well-validated
models. These analyses inform healthcare deci-
sion-making by identifying the most cost-ef-
fective therapeutic options.

The National Institute for Health and Care
Excellence (NICE) guidance recommends that
people with T2D start therapy with metformin
and then intensify pharmacological manage-
ment with the addition of second and third
drugs if they do not achieve adequate glycaemic
control. If triple therapy with metformin and
two other oral drugs is not effective, not toler-
ated or contraindicated, then glucagon-like
peptide-1 receptor agonists (GLP-1 RAs) are
recommended for patients with a body mass
index (BMI) of 35 kg/m2 or higher [5]. GLP-1
RAs are associated with improved glycaemic
control, reductions in body weight and a low
risk of hypoglycaemia [6]. In turn, improve-
ments in glycaemic control confer a reduced
risk of long-term diabetes-related complications
[7–9]. NICE recommends glycaemic targets
(glycated haemoglobin [HbA1c]) of below 6.5%,
below 7.0%, or less stringent thresholds,
depending on the individual patient require-
ments [5]. However, in the UK in 2016–2017,
only 66.8% of patients with T2D or other types
of diabetes (excluding type 1 diabetes) achieved
HbA1c of 7.5% or lower [10].

Both once-weekly semaglutide 1 mg (Ozem-
pic�; Novo Nordisk A/S) and once-daily
liraglutide (Victoza�; Novo Nordisk A/S) have
been granted a marketing authorization for use
as an adjunct to diet and exercise in adults with
insufficiently controlled T2D by the European
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Medicines Agency: once-weekly semaglutide
1 mg in 2018 [11] and once-daily liraglutide in
2009 [12]. Both can be given as a monotherapy
in patients for whom metformin is not appro-
priate, owing to intolerance or contraindica-
tions, or in combination with other glucose-
lowering drugs [11, 12]. In the UK, liraglutide
1.2 mg was originally recommended by NICE
[13]; updated guidance published in 2015 does
not specify a dose [5]. Once-weekly semaglutide
1 mg was compared with once-daily liraglutide
1.2 mg in the SUSTAIN 10 trial (a 30-week,
phase 3b, open-label, randomized clinical trial)
and was shown to be associated with signifi-
cantly greater reductions in HbA1c and body
weight [14].

One of the limitations of clinical trials in
diabetes is that they have a relatively short
duration of follow-up and therefore many of the
clinical benefits that arise from reductions in
HbA1c and body weight occur after the trial has
ended. To evaluate the long-term clinical and
economic value of new treatments, economic
modelling is widely recommended. This
approach enables results from clinical trials to
be extrapolated over a patient’s lifetime and the
cost-effectiveness of new treatments to be eval-
uated [15]. The aim of the present analysis was
to assess the long-term cost-effectiveness of
once-weekly semaglutide 1 mg versus once-
daily liraglutide 1.2 mg for the treatment of
people with T2D who are not achieving gly-
caemic control with oral antidiabetic drugs,
based on SUSTAIN 10 clinical trial data and
from the perspective of a UK healthcare payer.

METHODS

Model Overview

Analyses were performed using the IQVIA CORE
Diabetes Model (CDM; version 9.0), a mathe-
matical model constructed to assess the cost-
effectiveness of interventions for diabetes,
which is widely used [16–20] and accepted by
health technology agencies, including NICE
and the Scottish Medicines Consortium. The
IQVIA CDM was originally developed in 2004
and its predictive ability was validated against

epidemiological and clinical studies [21, 22]. It
has since undergone a number of updates, with
the most recent validation published in 2014
[23]. Further information on the model can be
found on the Mount Hood Diabetes Challenge
Network [24].

The IQVIA CDM is based on a series of 16
interdependent sub-models that simulate non-
specific mortality and the complications of
diabetes (Fig. S1 in the supplementary material).
Each sub-model has a semi-Markov structure
and uses time, state, time-in-state and diabetes
type-dependent probabilities derived from
published sources. The model outputs include
life expectancy (measured in years), quality-ad-
justed life expectancy (measured in quality-ad-
justed life-years [QALYs]), cumulative incidence
and time to onset of diabetes-related complica-
tions, and direct medical costs.

Overview of Model Settings

As recommended by NICE, a lifetime (50-year)
time horizon was used to capture all relevant
long-term complications and associated costs,
and to assess their impact on life expectancy
and quality of life [25]. Clinical and cost out-
comes were discounted at 3.5% per year, con-
sistent with the NICE reference case [25]. Risk
equations from the UK Prospective Diabetes
Study (UKPDS) 68 were used in the base-case
analysis to predict the incidence of first
microvascular and macrovascular events [26],
with a number of other sources used to inform
event-specific mortality (as described by Palmer
et al. [21]). UK-specific life tables from the
World Health Organization (data from 2016)
were used to model all-cause mortality [27].

Base-case and sensitivity analyses modelled
patient heterogeneity by sampling baseline
characteristics from distributions parameterized
on the basis of standard deviations. First-order
uncertainty (variability in outcomes between
identical patients) and second-order uncer-
tainty (uncertainty in the estimation of param-
eters) were captured in the model using a
second-order Monte Carlo approach that sam-
pled baseline characteristics, treatment effects,
costs of complications, utilities and transition
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probabilities relating to myocardial infarction,
stroke, congestive heart failure and angina. In
total, 1000 patients were each run through the
simulation 1000 times.

Baseline Cohort Characteristics,
Treatment Effects and Hypoglycaemic
Events

Baseline clinical data were taken from the
SUSTAIN 10 trial (Table S1 in the supplemen-
tary material) [14]. The mean [standard devia-
tion (SD)] age of the cohort was 59.5
(10.2) years, with a mean duration of T2D of 9.3
(5.9) years, mean HbA1c of 8.2% (1.0) and mean
BMI of 33.7 (6.8) kg/m2. For inclusion in

SUSTAIN 10, patients were required to be on
stable daily doses of metformin, sulfonylurea or
sodium–glucose cotransporter 2 inhibitors
(SGLT2is). Treatment effects for once-weekly
semaglutide 1 mg and once-daily liraglutide
1.2 mg were based on the 30-week data from
SUSTAIN 10 and applied in the first year of the
analysis (Table 1).

After the first year of treatment with once-
weekly semaglutide 1 mg or once-daily liraglu-
tide 1.2 mg, the patient’s HbA1c was assumed to
increase, based on the UKPDS progression
equation [26]. When HbA1c exceeded 7.5% (the
NICE threshold for treatment intensification
[5]), it was assumed that the patient would dis-
continue treatment with once-weekly

Table 1 Treatment effects from SUSTAIN 10

Parameter Once-weekly semaglutide
1 mg

Once-daily liraglutide 1.2 mg

Physiological parameters, mean (standard error)

HbA1c, % - 1.72 (0.05)a - 1.03 (0.05)

Systolic blood pressure, mmHg - 4.49 (0.73) - 3.50 (0.73)

Diastolic blood pressure, mmHg - 1.74 (0.47) - 1.01 (0.47)

Total cholesterol, mg/dL - 8.29 (1.74)a - 2.50 (1.73)

HDL cholesterol, mg/dL ? 0.51 (0.40) - 0.49 (0.38)

LDL cholesterol, mg/dL - 2.86 (1.42) ? 0.62 (1.44)

Triglycerides, mg/dL - 36.42 (4.93)a - 15.49 (5.03)

BMI, kg/m2 - 2.03 (0.09)a - 0.68 (0.09)

Estimated glomerular filtration rate, mL/min/1.73m2 - 1.12 (0.44) - 0.54 (0.44)

Rate of hypoglycaemic events per 100 patient-years

Non-severe hypoglycaemia 4.40 4.40

Severe hypoglycaemiab 0.00 0.00

Proportion of non-severe events that are nocturnal 0.00 0.00

Proportion of severe events that are nocturnal 0.00 0.00

Lipid values are presented in mg/dL, because these are required by the IQVIA CORE Diabetes Model. Total cholesterol,
HDL cholesterol and LDL cholesterol values can be converted from mg/dL to mmol/L by multiplying by 38.67.
Triglyceride values can be converted from mg/dL to mmol/L by multiplying by 88.5
BMI body mass index, HbA1c glycated haemoglobin, HDL high-density lipoprotein, LDL low-density lipoprotein
a Statistically significant difference at 95% confidence level
b Defined as an event requiring assistance of another person to actively administer carbohydrates, glucagon, or take other
corrective actions
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semaglutide 1 mg or once-daily liraglutide
1.2 mg and initiate treatment with basal insulin
(treatment with metformin, sulfonylureas and/
or SGLT2is was continued). This treatment
approach was chosen to reflect common clinical
practice, whereby, owing to the progressive
nature of T2D, glycaemic control cannot be
maintained indefinitely with one medication
[28]. This approach is widely used, including in
analyses conducted by NICE [29]. The initial
effect of basal insulin on HbA1c was based on
data derived from an insulin-naı̈ve population
by Willis et al. [30]. The UKPDS progression
equation was then used to model HbA1c for the
remainder of the patients’ lifetimes.

The difference in BMI between the two
treatment arms was assumed to persist while
patients received once-weekly semaglutide 1 mg
or once-daily liraglutide 1.2 mg, and to revert to
baseline following treatment intensification to
basal insulin therapy in both arms. All other
treatment effects were assumed to follow the
natural progression algorithms built into the
CDM, based on the UKPDS or Framingham data
(as described by Palmer et al. [21]).

The rates of hypoglycaemic events reported
in the once-weekly semaglutide 1 mg and once-
daily liraglutide 1.2 mg arms were taken from
the SUSTAIN 10 trial and applied for the dura-
tion of each respective treatment. Rates of
hypoglycaemia following initiation of basal
insulin were based on a UK study of people with
T2D receiving basal insulin [31].

Costs and Utilities

Costs were estimated from a UK healthcare
payer perspective and expressed in 2018 pounds
sterling (GBP). Costs were inflated using the
hospital and community health services index
provided by the Personal Social Services
Research Unit (PSSRU) when necessary [32].
Pharmacy costs were taken from the Monthly
Index of Medical Specialities (MIMS) database
in October 2019; the pack cost for 28 days of
once-weekly semaglutide 1 mg was GBP 73.25
and the cost for 30 days of once-daily liraglutide
1.2 mg was GBP 78.48. Other pharmacy costs
are given in Table S2 and annual treatment

costs are given in Table S3 in the supplementary
material.

Costs associated with the treatment of dia-
betes-related complications were identified
through a literature review conducted in 2017
and, when necessary, updated or inflated to the
most recent costs available (2018 GBP) using the
healthcare inflation index published by the
PSSRU [32], or by taking data from the most
recent version of the published source (Table S4
in the supplementary material).

Utilities associated with diabetes and dia-
betes-related complications were taken from a
review by Beaudet et al. 2014 [33] and hypo-
glycaemic event disutilities were taken from
Evans et al. 2013 [34], published after the liter-
ature searches conducted by Beaudet et al. had
been conducted (Table S5 in the supplementary
material). Whenever possible, Beaudet et al.
selected values from the literature elicited using
the 5-dimension EuroQol questionnaire (EQ-
5D), in line with the NICE reference case [33].

Sensitivity Analyses

In total, 16 sensitivity analyses were run to test
the robustness of the assumptions and inputs
used in the base-case analysis, as detailed in the
Supplementary Methods. These included a
deterministic analysis of the base case (i.e. no
sampling of patient characteristics, treatment
effects, costs of complications or transition
probabilities), for replicability purposes.

Compliance with Ethics Guidelines

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

RESULTS

Base-Case Analysis

Differences in simulated treatment effects led to
differences in projected long-term clinical out-
comes between once-weekly semaglutide 1 mg
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and once-daily liraglutide 1.2 mg, including the
time to onset of diabetes-related complications
(Fig. S2 in the supplementary material), mor-
tality (simulated survival shown in Fig. S3 in the
supplementary material) and the time it took
for patients to require treatment intensification.
Simulated HbA1c and BMI at the population
level are shown in Figs. 1 and 2, respectively,
which show change over time to be a smooth
curve. The reason for this is that population-
level graphs use the average of all simulated
patients run through the model. Because base-
line characteristics and treatment effects were
sampled on the basis of the standard deviations,
these differed among simulated patients and led
to differences in the time at which treatment
intensification occurred. The deterministic
sensitivity analysis does not include sampling of
patient baseline characteristics or treatment
effects and the graphs showing HbA1c and BMI
in this analysis are not smooth curves (Figs. S4
and S5).

Once-weekly semaglutide 1 mg was associ-
ated with an improvement in undiscounted life
expectancy of 0.40 years and a gain in undis-
counted quality-adjusted life expectancy of
0.42 QALYs compared with once-daily liraglu-
tide 1.2 mg. With once-weekly semaglutide
1 mg, discounted life expectancy increased by
0.21 years (95% confidence interval [CI]
0.19–0.22) and discounted quality-adjusted life
expectancy increased by 0.30 QALYs (95% CI

0.29–0.31), compared with once-daily liraglu-
tide 1.2 mg (Table 2).

Once-weekly semaglutide 1 mg was associ-
ated with cost savings of GBP 140 per patient
compared with once-daily liraglutide 1.2 mg.
The cost of treatment with once-weekly
semaglutide 1 mg was higher than with once-
daily liraglutide 1.2 mg because the duration of
treatment was longer. However, the increased
treatment cost was offset by cost savings owing
to greater avoidance of diabetes-related com-
plications, most notably cardiovascular disease
(mean cost saving of GBP 279 per patient;
Fig. 3). In addition, the mean time to the onset
of complications was longer with once-weekly
semaglutide 1 mg than with once-daily liraglu-
tide 1.2 mg (Fig. S2 in the supplementary
material). With improved clinical benefits and
cost savings, once-weekly semaglutide 1 mg was
considered dominant over once-daily liraglu-
tide 1.2 mg.

The effect of including parameter uncer-
tainty on the difference in QALYs and costs
between once-weekly semaglutide 1 mg and
once-daily liraglutide 1.2 mg is shown in the
scatter plot in Fig. 4. The probability of once-
weekly semaglutide 1 mg being considered cost-
effective at a willingness-to-pay threshold of
GBP 20,000 per QALY gained was 99.2% (Fig. S6
in the supplementary material).

Fig. 1 Population-level HbA1c progression curves.
HbA1c glycated haemoglobin

Fig. 2 Population-level BMI progression curves. BMI
body mass index
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Sensitivity Analyses

The sensitivity analyses showed that the base-
case results were robust to changes in the input
parameters and assumptions used (Table 3).
Once-weekly semaglutide 1 mg was dominant
compared with once-daily liraglutide 1.2 mg in
all sensitivity analyses except the deterministic
analysis. In this analysis, costs were higher with
once-weekly semaglutide 1 mg than with once-
daily liraglutide 1.2 mg (cost difference,
GBP 142) and the incremental cost-effectiveness
ratio was GBP 315 per QALY gained for once-
weekly semaglutide 1 mg.

DISCUSSION

Once-weekly semaglutide 1 mg was dominant
compared with once-daily liraglutide 1.2 mg on
the basis of data from the SUSTAIN 10 trial,
with an increase in discounted quality-adjusted
life-expectancy of 0.30 QALYs and a reduction
in direct costs of GBP 140 per patient in people
with T2D. Although cost savings were small at a
patient level, they translate to a large saving at a
population level.

Improvements in glycaemic control were
greater with once-weekly semaglutide 1 mg
than with once-daily liraglutide 1.2 mg, result-
ing in a longer time to treatment intensification
with basal insulin and, consequently, higher

treatment costs. However, this was offset by the
greater avoidance of diabetes-related complica-
tions with once-weekly semaglutide 1 mg than
with once-daily liraglutide 1.2 mg, and there-
fore overall direct costs were lower with
semaglutide. In addition, the cost of once-
weekly semaglutide 1 mg was offset by a
reduction in insulin costs, compared with once-
daily liraglutide 1.2 mg, because patients
receiving semaglutide initiated basal insulin
later. These findings are consistent with similar
analyses from Denmark and Estonia based on a
network meta-analysis that compared once-
weekly semaglutide 1 mg with once-daily
liraglutide 1.2 mg [18, 35].

Use of short-term data to project long-term
outcomes is one of the essential tenets of health
economics modelling and is agreed to be the
best option available to inform decision-making
when long-term clinical trial data are not
available. Indeed, NICE recommends that out-
comes should be modelled over patient life-
times, in the absence of long-term data [25]. To
minimize the uncertainty that can arise from
this type of modelling, a diabetes model that
has been extensively published and validated
against real-life data was used, and extensive
sensitivity analyses were performed to test the
robustness of the base-case findings [22, 23].

Our modelling approaches for HbA1c pro-
gression and treatment intensification were
clinically relevant and in line with recent

Table 2 Long-term cost-effectiveness outcomes

Health outcomes Once-weekly
semaglutide 1 mg

Once-daily liraglutide
1.2 mg

Difference (95% CI)

Discounted life expectancy, years 12.48 (2.94) 12.27 (2.95) ? 0.21 (? 0.19

to ? 0.22)

Discounted quality-adjusted life

expectancy, QALYs

6.58 (1.49) 6.28 (1.48) ? 0.30 (? 0.29

to ? 0.31)

Discounted direct costs, GBP 25,972 (6091) 26,112 (6149) - 140 (- 198

to - 83)

ICER, GBP per QALY gained Semaglutide dominant

Values are means (standard deviation) unless otherwise stated
CI confidence interval, GBP 2018 pounds sterling, ICER incremental cost-effectiveness ratio, QALY quality-adjusted life-
year
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published cost-effectiveness evaluations of
SGLT2is and GLP-1 RAs [16, 18, 36, 37], and an
evaluation of SGLT2is conducted by NICE as
part of a multiple technology appraisal [29]. The
treatment approach was chosen to reflect clini-
cal practice, whereby patients with T2D con-
tinue treatment while they maintain glycaemic
control, and treatment is intensified as the dis-
ease progresses and glycaemic control worsens.
Our assumed threshold for treatment intensifi-
cation (HbA1c greater than 7.5%) was based on
NICE guidelines and the multiple technology
appraisal of SGLT2is conducted by NICE, men-
tioned above [29]. Change in HbA1c following
initiation of basal insulin was based on multi-
variate equations that were informed by a

variety of sources [30]. However, we acknowl-
edge that few patients in these sources had
received GLP-1 RAs before initiating basal
insulin and therefore changes in HbA1c in our
population following discontinuation of GLP-1
RAs and initiation of basal insulin may differ
from those calculated. In addition, not all
patients discontinue treatment with GLP-1 RAs
before initiating treatment with basal insulin in
clinical practice. However, because the overall
treatment duration with once-weekly semaglu-
tide 1 mg and once-daily liraglutide 1.2 mg
would be the same, the treatment costs for
continuing once-weekly semaglutide 1 mg and
once-daily liraglutide 1.2 mg would be very
similar. Consequently, we expect that our
results would be even more favourable for once-
weekly semaglutide 1 mg versus once-daily
liraglutide 1.2 mg under this assumption, com-
pared with the base case analysis.

One limitation of the analysis was that the
UKPDS risk equations used to model HbA1c
progression after the first year of treatment with
once-weekly semaglutide 1 mg or once-daily
liraglutide 1.2 mg are based on data published
20 years ago [26]. They may, therefore, no
longer be as applicable in modern clinical
practice. However, there are no readily avail-
able, long-term studies in people with T2D that
have a similar duration of follow-up to the data
that we used.

A further limitation of this analysis is that we
were unable to include data from the cardio-
vascular outcomes trials (CVOTs) evaluating
once-weekly semaglutide 0.5 mg or 1 mg
(SUSTAIN 6) [38] and once-daily liraglutide
1.8 mg (LEADER) [39] versus placebo plus stan-
dard of care. This is because the results of
CVOTs have not been integrated into risk
equations for projecting outcomes in patients
with T2D. Both SUSTAIN 6 and LEADER showed
a reduction in the risk of experiencing a major
cardiovascular event with once-weekly
semaglutide 0.5 mg and 1 mg, and once-daily
liraglutide 1.8 mg, respectively, compared with
placebo [38, 39]. Early analyses suggest that
incorporation of the impact of treatments on
cardiovascular risk can have a substantial effect
on projected outcomes [40]. However, because
CVOTs are generally conducted in patients at

Fig. 3 Mean direct cost over a patient’s lifetime. GBP
2018 pounds sterling
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high risk for cardiovascular disease, it is unclear
how the risk of events in the general population
with T2D, such as those enrolled in
SUSTAIN 10, would be affected by once-weekly
semaglutide 0.5 mg or 1 mg, or once-daily
liraglutide 1.8 mg. Furthermore, it is challeng-
ing to separate the direct impact of GLP-1 RAs
on cardiovascular risk from the indirect impact
on risk via improved glycaemic control. An
additional consideration is that patients in
CVOTs receiving placebo plus standard of care
were allowed to switch treatments within the
standard of care regimen, which may affect the

results of these studies, and limit their useful-
ness in our analyses.

CONCLUSION

The results of this analysis suggest that once-
weekly semaglutide 1 mg is dominant (more
effective and less costly) compared with once-
daily liraglutide 1.2 mg, from a UK healthcare
payer perspective.

Fig. 4 Probabilistic sensitivity analyses scatter plot. GBP 2018 pounds sterling, QALY quality-adjusted life-year
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Table 3 Results of the sensitivity analyses

Analysis Discounted quality-adjusted life
expectancy, QALYs

Discounted direct costs, GBP ICER, GBP
per QALY
gainedOnce-

weekly
semaglutide
1 mg

Once-daily
liraglutide
1.2 mg

Difference Once-
weekly
semaglutide
1 mg

Once-daily
liraglutide
1.2 mg

Difference

Base case 6.58 6.28 ? 0.30 25,972 26,112 - 140 Semaglutide

dominant

20-year time horizon 5.90 5.64 ? 0.26 19,757 19,997 - 240 Semaglutide

dominant

10-year time horizon 4.30 4.08 ? 0.21 11,840 11,898 - 58 Semaglutide

dominant

0% discount rates 9.48 9.06 ? 0.42 44,474 44,557 - 83 Semaglutide

dominant

Only significantly

different treatment

effects included

6.57 6.28 ? 0.28 26,008 26,112 - 104 Semaglutide

dominant

Disutility for

BMI[ 25 kg/m2

taken from Lee

et al. 2005 [41]

(– 0.01)

6.16 5.85 ? 0.31 25,972 26,112 - 140 Semaglutide

dominant

Disutilities for

hypoglycaemic

events from Currie

et al. 2006 [42]

(non-severe,

– 0.0118; severe,

– 0.0035)

7.31 7.05 ? 0.26 25,972 26,112 - 140 Semaglutide

dominant

UKPDS 82 risk

equations

6.82 6.58 ? 0.24 26,444 26,626 - 182 Semaglutide

dominant

HbA1c progression

based on the

metformin arm of

the ADOPT study

[43] (0.14% per

year)

7.32 6.65 ? 0.66 26,343 26,423 - 80 Semaglutide

dominant
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Table 3 continued

Analysis Discounted quality-adjusted life
expectancy, QALYs

Discounted direct costs, GBP ICER, GBP
per QALY
gainedOnce-

weekly
semaglutide
1 mg

Once-daily
liraglutide
1.2 mg

Difference Once-
weekly
semaglutide
1 mg

Once-daily
liraglutide
1.2 mg

Difference

Lipids returned to

baseline following

basal insulin

initiation and no

further progression

occurred

6.57 6.29 ? 0.29 25,957 26,103 - 146 Semaglutide

dominant

BMI returned to

baseline following

treatment

intensification and

increased further

based on the Willis

et al. 2017
equations [30]

6.50 6.20 ? 0.30 25,960 26,108 - 148 Semaglutide

dominant

Second intensification

to basal bolus when

HbA1c exceeded

7.5% during basal

insulin treatment

5.59 5.20 ? 0.40 32,153 32,954 - 801 Semaglutide

dominant

Treatment

intensification

occurred after

3 years in both

arms (no difference

in HbA1c between

arms after

treatment

intensification)

6.82 6.69 ? 0.14 23,772 24,062 - 291 Semaglutide

dominant

Treatment was

intensified with

insulin Semglee�
(Mylan S.A.S.)

6.58 6.28 ? 0.30 25,464 25,574 - 110 Semaglutide

dominant
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Table 3 continued

Analysis Discounted quality-adjusted life
expectancy, QALYs

Discounted direct costs, GBP ICER, GBP
per QALY
gainedOnce-

weekly
semaglutide
1 mg

Once-daily
liraglutide
1.2 mg

Difference Once-
weekly
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1 mg

Once-daily
liraglutide
1.2 mg

Difference

Treatment was

intensified with
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Deterministic analysis 6.95 6.50 ? 0.45 26,403 26,261 ? 142 315

BMI body mass index, GBP 2018 pounds sterling, HbA1c glycated haemoglobin, ICER incremental cost-effectiveness ratio,
QALY quality-adjusted life-year, SGLT2 sodium–glucose cotransporter 2, UKPDS United Kingdom Prospective Diabetes
Study
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