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ABSTRACT

Introduction: Healthcare systems aim to maxi-
mize the health of the population, but must
work within constrained budgets. Therefore,
choosing therapies that are both effective and
cost-effective is paramount. The present analy-
sis assessed the cost-effectiveness of once-
weekly semaglutide 0.5 mg and 1 mg versus
once-weekly dulaglutide 1.5 mg and versus

once daily sitagliptin 100 mg for the treatment
of patients with type 2 diabetes with inadequate
glycemic control on oral anti-hyperglycemic
medications over patient lifetimes from a
healthcare payer perspective in the Spanish
setting.
Methods: Cost and clinical outcomes were
projected over patient lifetimes using the IQVIA
CORE Diabetes Model. Baseline cohort charac-
teristics and treatment effects on initiation of
semaglutide 0.5 mg and 1 mg, dulaglutide
1.5 mg and sitagliptin 100 mg were based on
the once-weekly semaglutide clinical trial pro-
gram (SUSTAIN 7 and 2). Captured costs inclu-
ded treatment costs and costs of diabetes-
related complications. Projected outcomes were
discounted at 3.0% annually.
Results: Projections of long-term clinical out-
comes indicated that once-weekly semaglutide
0.5 mg and 1 mg were associated with
improvements in discounted life expectancy of
0.02 and 0.11 years, respectively, and dis-
counted quality-adjusted life expectancy of 0.03
and 0.11 quality-adjusted life years (QALYs),
respectively, versus dulaglutide 1.5 mg. Com-
pared with sitagliptin, once-weekly semaglutide
0.5 mg and 1 mg were associated with
improvements in discounted life expectancy of
0.17 and 0.24 years, respectively and discounted
quality-adjusted life expectancy of 0.16 and
0.23 QALYs. The increased duration and quality
of life with once-weekly semaglutide 0.5 mg and
1 mg resulted from a reduced cumulative
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incidence and delayed time to onset of diabetes-
related complications. Avoided complications
resulted in once-weekly semaglutide 0.5 mg
and 1 mg being cost-saving versus dulaglutide
1.5 mg and versus sitagliptin 100 mg from a
healthcare payer perspective.
Conclusions: Once-weekly semaglutide 0.5 mg
and 1 mg were considered dominant (more
effective and less costly) versus sitagliptin
100 mg and dulaglutide 1.5 mg for the treat-
ment of patients with type 2 diabetes with
inadequate glycemic control on oral anti-hy-
perglycemic medications and are likely to be a
good use of healthcare resources in the Spanish
setting.

PLAIN LANGUAGE SUMMARY

Since healthcare systems aim to maximize the
health of the population but must work within
constrained budgets, choosing therapies that
are both effective and cost-effective is para-
mount. We assessed the cost-effectiveness, from
a Spanish healthcare payer perspective, of the
newly marketed once-weekly semaglutide
0.5 mg and 1 mg versus two established thera-
pies (dulaglutide 1.5 mg and sitagliptin 100 mg)
for the treatment of patients with type 2 dia-
betes with inadequate glycemic control on oral
anti-hyperglycemic medications over patient
lifetimes.

Outcomes were projected using a computer
simulation model, based on two trials con-

ducted as part of the once-weekly semaglutide
clinical trial program (SUSTAIN 2 and SUSTAIN
7). Captured costs included treatment costs and
costs of diabetes-related complications.

Projections of long-term clinical outcomes
indicated that once-weekly semaglutide 0.5 mg
and 1 mg were associated with improvements in
quality-adjusted life expectancy of 0.03 and
0.11 quality-adjusted life years (QALYs),
respectively, versus dulaglutide 1.5 mg, and
0.16 and 0.23 QALYs, respectively, versus sita-
gliptin 100 mg. The increased duration and
quality of life with once-weekly semaglutide
0.5 mg and 1 mg resulted from a reduced
cumulative incidence and delayed time to onset
of diabetes-related complications. Avoided
complications resulted in once-weekly
semaglutide 0.5 mg and 1 mg being cost-saving
versus dulaglutide 1.5 mg and versus sitagliptin
100 mg.

Once-weekly semaglutide 0.5 mg and 1 mg
were more effective and less costly and therefore
were considered dominant in both compar-
isons, and are likely to be a good use of
healthcare resources in the Spanish setting.

Keywords: Cost; Cost-effectiveness; Diabetes
mellitus; Dulaglutide; GLP-1 receptor agonist;
Semaglutide; Sitagliptin; Spain
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Key Summary Points

Why carry out this study?

Assessment of the cost-effectiveness of
new interventions is increasingly
important as healthcare systems come
under increasing financial pressure.

The present analysis aimed to assess the
long-term cost-effectiveness of once-
weekly semaglutide 0.5 mg and 1 mg
versus dulaglutide 1.5 mg and versus
sitagliptin 100 mg for the treatment of
patients with type 2 diabetes with
inadequate glycemic control on oral anti-
hyperglycemic medications from a
healthcare payer perspective in the
Spanish setting.

What was learned from the study?

Projections of long-term clinical outcomes
indicated that once-weekly semaglutide
0.5 mg and 1 mg were associated with
improvements in discounted life
expectancy of 0.02 and 0.11 years,
respectively, and discounted quality-
adjusted life expectancy of 0.03 and
0.11 quality-adjusted life years (QALYs),
respectively, versus dulaglutide 1.5 mg.
Compared with sitagliptin, once-weekly
semaglutide 0.5 mg and 1 mg were
associated with improvements in
discounted life expectancy of 0.17 and
0.24 years, respectively, and discounted
quality-adjusted life expectancy of 0.16
and 0.23 QALYs.

Avoided diabetes-related complications
resulted in once-weekly semaglutide
0.5 mg and 1 mg being cost-saving versus
dulaglutide 1.5 mg and sitagliptin 100 mg
from a healthcare payer perspective.

Both doses of once-weekly semaglutide
were found to be more effective and less
costly versus both comparators and
therefore were considered dominant.

INTRODUCTION

Economic evaluation of new healthcare inter-
ventions is becoming increasingly important, as
healthcare providers aim to maximize health
across the population while operating with
constrained financial resources [1]. This is par-
ticularly pertinent for interventions to treat
type 2 diabetes, where the prevalence of the
disease continues to increase [2]. The Di@bet.es
Study found that the overall prevalence of
known and unknown type 2 diabetes in Spain
in 2012 was 13.8% (95% confidence interval
12.8 to 14.7%), and the average annual cost per
patient with diabetes was estimated to be
EUR 3110, resulting in an annual healthcare
expenditure of approximately EUR 10 billion [3].

Modern interventions for type 2 diabetes aim
to reduce the risk of diabetes-related complica-
tions by controlling hyperglycemia, body
weight, blood pressure and serum lipids [4].
Furthermore, the effect of diabetes medications
on cardiovascular risk should be considered
early in the diabetes treatment algorithm [4].
Optimizing care not only improves life expec-
tancy and quality-adjusted life expectancy for
patients, but reducing the incidence of compli-
cations can also result in cost savings for
healthcare payers, as complications are a key
driver of the total cost of diabetes [5]. The
options available to clinicians and patients
include incretin-based therapies, such as gluca-
gon-like-peptide-1 (GLP-1) receptor agonists
and dipeptidyl peptidase 4 (DPP-4) inhibitors.
Once-weekly semaglutide is a novel GLP-1
receptor agonist, suitable for once-weekly, sub-
cutaneous administration, available in 0.5 mg
and 1 mg weekly maintenance doses. Once-
weekly semaglutide 0.5 mg and 1 mg were
compared with the once-weekly GLP-1 receptor
agonist dulaglutide 0.75 mg and 1.5 mg,
respectively, in the SUSTAIN 7 randomized
controlled trial, and both doses of once-weekly
semaglutide were compared with sitagliptin
100 mg once daily (taken orally) in the SUS-
TAIN 2 randomized controlled trial [6, 7]. The
SUSTAIN 7 trial enrolled 1201 participants,
including 63 from Spain, while the SUSTAIN 2
trial enrolled 1231 participants, including 69
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from Spain. SUSTAIN 7 included adults aged C

18 years with type 2 diabetes and an HbA1c of
7.0–10.5%, who were on stable treatment with
metformin. In the SUSTAIN 2 trial, study par-
ticipants were adults aged C 18 years (or aged C

20 years in Japan) with type 2 diabetes and an
HbA1c 7.0–10.5% while on stable treatment
with metformin, pioglitazone, rosiglitazone or a
combination of either metformin and pioglita-
zone or metformin and rosiglitazone. The pri-
mary end point of both clinical trials was
change from baseline in glycated hemoglobin
(HbA1c), with once-weekly semaglutide 0.5 mg
associated with a significantly greater reduction
than dulaglutide 0.75 mg, once-weekly
semaglutide 1 mg associated with a significantly
greater reduction than dulaglutide 1.5 mg and
both doses of once-weekly semaglutide associ-
ated with significantly greater reductions than
sitagliptin. Secondary study end points inclu-
ded change in body mass index (BMI), blood
pressure and serum lipids.

Previously published analyses have assessed
the short-term cost-effectiveness of once-weekly
semaglutide versus dulaglutide and sitagliptin
over a 1-year time horizon, and the long-term
cost-effectiveness of once-weekly semaglutide
versus empagliflozin in the Spanish setting
[8, 9]. In the short-term cost-effectiveness
analysis, once-weekly semaglutide 0.5 mg and
1 mg were associated with a lower cost per
patient achieving the end point of a C 1.0%
reduction in HbA1c with C 5.0% weight loss
versus sitagliptin 100 mg, a lower cost per
patient achieving target end points of
HbA1c\ 7.0%, HbA1c\7.0% without hypo-
glycemia and without weight gain and C 1.0%
reduction in HbA1c with C 5.0% weight loss
versus dulaglutide 1.5 mg [8]. In the long-term
cost-effectiveness analysis, once-weekly
semaglutide 0.5 mg and 1 mg were associated
with improved clinical outcomes at an
increased overall cost versus empagliflozin
10 mg and 25 mg, with both doses of once-
weekly semaglutide found to be cost-effective
versus both doses of empagliflozin [9]. However,
to make informed healthcare decisions, it is
important for the cost-effectiveness of novel
interventions to be assessed versus all relevant
comparators and over all relevant time frames.

The aim of the present analysis was to assess the
long-term cost-effectiveness of once-weekly
semaglutide 0.5 mg and 1 mg versus dulaglutide
1.5 mg and versus sitagliptin 100 mg for the
treatment of patients with type 2 diabetes with
inadequate glycemic control on oral anti-hy-
perglycemic medications from a healthcare
payer perspective in the Spanish setting.

METHODS

Modeling Approach

The analysis was conducted in line with the
previously published cost-effectiveness analysis
comparing once-weekly semaglutide with
empagliflozin in the Spanish setting [9]. The
cost-effectiveness analysis was performed using
the IQVIA CORE Diabetes Model (version 9.0), a
non-product specific, computer simulation
model of diabetes, validated on initial publica-
tion in 2004 and following a series of updates in
2014 [10–12]. The model projects the cumula-
tive incidence and time to onset of complica-
tions, life expectancy (expressed in years),
quality-adjusted life expectancy [expressed in
quality-adjusted life years (QALYs)], direct costs
and, where appropriate, incremental cost-effec-
tiveness ratios (ICERs). ICERs combine cost and
effectiveness outcomes to express the additional
cost per additional unit of effectiveness gained
for the intervention versus the comparator.
Where an intervention is associated with
reduced costs and increased clinical benefits, it
is considered dominant versus the comparator,
and no calculation of an ICER is required.
Outcomes with both maintenance doses of
once-weekly semaglutide were compared with
dulaglutide 1.5 mg and sitagliptin 100 mg over
patient lifetimes, in line with guidance on the
assessment of cost-effectiveness of interventions
for diabetes, with the analysis capturing mor-
tality due to diabetes-related complications and
background mortality [13]. Projected clinical
benefits and cost outcomes were discounted at
3.0% annually, in line with methodologic
guidelines on cost-effectiveness analyses for
Spain [14].
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As in the previously published analysis, a
simple treatment algorithm was used, where
patients received once-weekly semaglutide,
dulaglutide 1.5 mg or sitagliptin 100 mg for
3 years, at which point these therapies were
discontinued and patients received basal insulin
therapy with insulin glargine U100 for the
remainder of their lifetimes (i.e., treatment
costs were equal in all treatment arms following
intensification) [9]. This approach is also in
agreement with previously published long-term
cost-effectiveness analyses of other GLP-1
receptor agonists in Spain [15–17]. After apply-
ing treatment effects based on the clinical trial
data, differences in HbA1c and BMI were
assumed to persist for the 3 years that patients
received once-weekly semaglutide, dulaglutide
1.5 mg or sitagliptin 100 mg. On intensifica-
tion, HbA1c was brought to 7% in all treatment
arms, based on the consensus report released by
the American Diabetes Association (ADA) and
the European Association for the Study of Dia-
betes (EASD), and BMI returned to baseline
(33.5 kg/m2 in the analysis based on SUSTAIN 7
and 32.5 kg/m2 in the analysis based on SUTAIN
2) [4]. These assumptions resulted in a balanced
cost-effectiveness analysis, with differences in
HbA1c and BMI maintained only while there
were differences in treatment costs. Full details
of all model inputs and a summary of assump-
tions applied can be found in the supplemen-
tary appendix.

Baseline Cohort Characteristics
and Treatment Effects

Baseline cohort characteristics and treatment
effects applied in the comparison of once-
weekly semaglutide with dulaglutide were taken
from the SUSTAIN 7 trial [6]. The mean [stan-
dard deviation (SD)] age, duration of diabetes,
HbA1c, systolic blood pressure and BMI at
baseline were 55.7 (10.6) years, 7.0 (5.7) years,
8.2 (0.9)%, 133.0 (14.3) mmHg and
33.5 (6.8) kg/m2, respectively. Treatment effects
and adverse event rates on initiation of once-
weekly semaglutide and dulaglutide 1.5 mg
were based on changes from baseline at
40 weeks (Table 1).

The SUSTAIN 2 clinical trial was used to
parameterize the comparison of once-weekly
semaglutide with sitagliptin [7]. The mean
(SD) age, duration of diabetes, HbA1c, systolic
blood pressure and BMI at baseline were
55.1 (10.0) years, 7.0 (5.1) years, 8.1 (0.9)%,
132.7 (15.9) mmHg and 32.5 (6.2) kg/m2,
respectively. The 56-week change from baseline
data were used to inform the treatment effects
and adverse event rates on initiation of once-
weekly semaglutide and sitagliptin 100 mg
(Table 1).

Costs and Utilities

Costs were accounted in euros (EUR) from a
healthcare payer perspective in the Spanish
setting. Unit costs of medications and con-
sumables were based on wholesale purchasing
prices (WPPs). For each product, the pharmacy
selling price (PSP) was obtained by applying the
conversion factors according to Royal Decree-
Law 4/2010, with rebates according to Royal
Decree-Law 8/2010 applied where applicable.
Data were extracted in July 2019, reflecting a
pricing revision made in May–June 2019, which
affected the price of several diabetes medica-
tions. Once-weekly semaglutide 0.5 mg and
1 mg were associated with a cost of EUR 86.28
per 28-day pack, dulaglutide 1.5 mg was asso-
ciated with a cost of EUR 86.28 per 28-day pack,
and sitagliptin 100 mg was associated with a
cost of EUR 61.66 per 56-day pack. Medication
resource use was based on the SUSTAIN 7 and 2
trials from which the clinical data were taken,
including concomitant anti-hyperglycemic
medication use. In SUSTAIN 7, metformin was
the only concomitant medication received and
was being taken by 100% of trial participants. In
SUSTAIN 2, 99% of participants were receiving
metformin,\1% were receiving a sulfonylurea,
and 5% were receiving a thiazolidinedione.
Following intensification after 3 years, patients
were assumed to receive 40 U of insulin glargine
U100 (based on the defined daily dose).

Costs of complications and quality of life
utilities applied in the year of the event and in
subsequent years were consistent with the pre-
viously published cost-effectiveness analysis of
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Table 1 Treatment effects

SUSTAIN 7 Once-weekly semaglutide
0.5 mg (n = 301)

Once-weekly semaglutide
1 mg (n = 300)

Dulaglutide
1.5 mg (n = 299)

Physiologic parameters (applied in the first year of the analysis)

HbA1c (%) - 1.51 (0.06) - 1.78 (0.06)* - 1.37 (0.06)

Systolic blood pressure (mmHg) - 2.44 (0.76) - 4.88 (0.77)* - 2.86 (0.75)

Diastolic blood pressure (mmHg) - 0.57 (0.48) - 2.05 (0.49)* - 0.03 (0.47)

Total cholesterol (mg/dl) - 7.00 (1.72) - 5.23 (1.76) - 2.55 (1.75)

HDL cholesterol (mg/dl) - 0.46 (0.34)* 0.65 (0.35) 0.76 (0.35)

LDL cholesterol (mg/dl) - 3.10 (1.49) - 0.21 (1.55) 0.73 (1.54)

Triglycerides (mg/dl) - 14.31 (3.08) - 21.80 (2.94) - 16.48 (3.00)

BMI (kg/m2) - 1.63 (0.10)* - 2.33 (0.10)* - 1.08 (0.10)

Estimated glomerular filtration rate (ml/

min/1.73 m2)

- 2.42 (0.48) - 2.80 (0.49) - 3.51 (0.47)

Adverse event rates (applied in the first 3 years of the analysis)

Non-severe hypoglycemia event rate

(events per 100 patient years)

1.28 2.60 1.26

Severe hypoglycemia event rate (events

per 100 patient years)

0.00 0.43 0.84

SUSTAIN 2 Once-weekly semaglutide
0.5 mg (n = 409)

Once-weekly
semaglutide
1 mg (n = 409)

Sitagliptin
100 mg (n = 407)

Physiologic parameters (applied in the first year of the analysis)

HbA1c (%) - 1.32 (0.05)* - 1.61 (0.05)* - 0.55 (0.05)

Systolic blood pressure

(mmHg)

- 5.07 (0.64)* - 5.61 (0.63)* - 2.29 (0.67)

Diastolic blood pressure

(mmHg)

- 2.01 (0.42) - 1.91 (0.42) - 1.11 (0.44)

Total cholesterol (mg/dl) - 6.24 (1.63) - 5.82 (1.62) - 2.81 (1.74)

HDL cholesterol (mg/dl) - 0.06 (0.38) 1.55 (0.39)* - 0.21 (0.40)

LDL cholesterol (mg/dl) - 2.89 (1.40) - 2.00 (1.41) 0.91 (1.53)

Triglycerides (mg/dl) - 16.73 (3.20) - 26.65 (2.97)* - 14.11 (3.43)

BMI (kg/m2) - 1.58 (0.09)* - 2.26 (0.09)* - 0.68 (0.09)

Estimated glomerular

filtration rate (ml/min/

1.73 m2)

- 2.48 (0.76) - 2.60 (0.77) - 1.94 (0.74)

Adverse event rates (applied in the first 3 years of the analysis)
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once-weekly semaglutide versus empagliflozin
[9]. Costs of complications were identified
through literature reviews and were inflated to
2018 values [18–38]. Utilities were taken from a
published review, with hypoglycemic event
disutilities taken from Evans et al. 2013 (pub-
lished after the literature searches conducted by
Beaudet et al.) [39, 40].

Sensitivity Analyses

The projection of outcomes over patient life-
times based on short-term clinical trial data (1-
year of follow up or less) is associated with
uncertainty, and therefore a series of sensitivity
analyses were performed to test the robustness
of the analysis. Sensitivity analyses were pre-
pared for the comparisons of once-weekly
semaglutide 1 mg with dulaglutide 1.5 mg and
sitagliptin 100 mg, as it is anticipated that the
majority of patients will receive the higher dose
of once-weekly semaglutide for longer due to
the greater efficacy and equal price compared
with the lower dose.

The importance of uncertainty around the
inputs from the SUSTAIN 7 and 2 randomized
controlled trials was assessed by applying only
treatment effects where the differences between
the treatment arms reached statistical signifi-
cance (Table 1). Where differences were not

statistically significant, values in the once-
weekly semaglutide 1 mg arm were set to the
value in the dulaglutide 1.5 mg or sitagliptin
arm, as appropriate. The variation of outcomes
as the time horizon of the modeling analysis
was changed was evaluated by running analyses
over 10, 20 and 35 years. It should be noted that
shorter time horizons do not capture all com-
plications and costs, as a time horizon of
50 years was required for all modeled patients to
have died. The impact of discounting on the
conclusions of the analysis was assessed by
performing analyses with discount rates of 0%
and 5%, as per methodologic guidelines on
cost-effectiveness analyses for Spain [14].

In the base case analysis, the BMI difference
between the treatment arms was abolished
when basal insulin was initiated after 3 years of
treatment by returning BMI to baseline in both
arms, and a sensitivity analysis was performed
with the BMI difference between the treatment
arms maintained for the duration of patient
lifetimes. Similarly, variation of the approach to
long-term HbA1c progression was assessed, with
an analysis performed with the United King-
dom Prospective Diabetes Study (UKPDS)
HbA1c progression equation applied in both
treatment arms. This resulted in HbA1c
increasing in both arms of the analysis, with the
HbA1c difference gradually abolished.

Table 1 continued

SUSTAIN 2 Once-weekly semaglutide
0.5 mg (n = 409)

Once-weekly
semaglutide
1 mg (n = 409)

Sitagliptin
100 mg (n = 407)

Non-severe hypoglycemia

event rate (events per 100

patient years)

1.61 0.46 0.66

Severe hypoglycemia event

rate (events per 100 patient

years)

0.00 0.00 0.44

Values are means (standard error)
BMI body mass index, HbA1c glycated hemoglobin
*Statistically significant difference at 95% confidence level for once-weekly 0.5 mg and 1 mg versus the comparator treat-
ment (dulaglutide 1.5 mg or sitagliptin). Modeled treatment effects were based on the 40-week data from SUSTAIN 7 and
the 56-week data from SUSTAIN 2, reflecting the primary end points of the two trials
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To investigate the impact of applying differ-
ing treatment effects, a series of four analyses
were prepared with the upper and lower limits
of the 95% confidence intervals of the estimated
treatment difference in HbA1c and BMI applied
in turn. The effect of treatment switching on
long-term cost-effectiveness outcomes was
assessed in two sensitivity analyses. In the first,
treatment switching to basal insulin was
delayed until after 5 years of treatment with
once-weekly semaglutide 1 mg, dulaglutide
1.5 mg or sitagliptin 100 mg. In the second
analysis, the UKPDS HbA1c progression equa-
tion was applied, and patients switched to basal
insulin when HbA1c exceeded 7.5%. To assess
the impact of variation in the costs of compli-
cations applied, analyses were prepared with the
costs of complications increased and decreased
by 10%.

The UKPDS 82 risk equations were incorpo-
rated into the IQVIA CORE Diabetes Model as
part of an update released in February 2014 and
were applied in a sensitivity analysis [41]. This
approach was chosen as the model proprietors
recommend that the UKPDS 68 risk equations
are used in the base case analysis [42].

The importance of the impact of change in
body weight on long-term cost-effectiveness
outcomes was tested by applying an alternative
disutility sourced from a publication by Lee
et al. in all treatment arms [43]. This disutility
was larger than that applied in the base case
analysis and therefore gives greater impact to
changes in body weight. An analysis was also
prepared with a diminishing non-severe hypo-
glycemia disutility model applied, where the
impact of a non-severe event on quality of life
reduces as the frequency of events increases
[44]. Furthermore, analyses were prepared with
alternative disutilities for both non-severe and
severe hypoglycemic events applied, based on
the values published by Currie et al. [45].

The predefined function in the IQVIA CORE
Diabetes Model was used to perform a proba-
bilistic sensitivity analysis (PSA), with sampling
around cohort characteristics, treatment effects,
complication costs and utilities, with the sim-
ulation run using a second order Monte Carlo
approach.

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 Analyses

Projections of clinical outcomes over patient
lifetimes indicated that once-weekly semaglu-
tide 0.5 mg and 1 mg were associated with
improvements in discounted life expectancy of
0.02 [95% confidence interval (CI) 0.01–0.04]
and 0.11 (95% CI 0.09–0.12) years, respectively,
and discounted quality-adjusted life expectancy
of 0.03 (95% CI 0.02–0.04) and 0.11 (95% CI
0.10–0.12) QALYs, respectively, versus dulaglu-
tide 1.5 mg based on the SUSTAIN 7 trial
(Table 2). Compared with sitagliptin based on
the SUSTAIN 2 trial, once-weekly semaglutide
0.5 mg and 1 mg were associated with
improvements in discounted life expectancy of
0.17 (95% CI 0.15–0.19) and 0.24 (95% CI
0.22–0.26) years, respectively, and discounted
quality-adjusted life expectancy of 0.16 (95% CI
0.15–0.18) and 0.23 (95% CI 0.22–0.24) QALYs,
respectively, versus sitagliptin (Table 2). In both
comparisons, the improved life expectancy and
quality adjusted life expectancy with once-
weekly semaglutide 0.5 mg and 1 mg resulted
from a reduced cumulative incidence and
delayed time to onset of diabetes-related com-
plications compared with dulaglutide 1.5 mg
and sitagliptin (Fig. 1). Differences were greater
for both doses of once-weekly semaglutide in
the comparisons with sitagliptin than in the
comparisons with dulaglutide 1.5 mg, resulting
in greater improvements in life expectancy and
quality-adjusted life expectancy.

Both doses of once-weekly semaglutide were
associated with a small increase in treatment
costs versus dulaglutide 1.5 mg (Table 3),
despite being associated with the same annual
cost of treatment. This resulted from the
increased survival and therefore treatment of
patients. However, this was offset by cost
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savings as a result of avoided diabetes-related
complications, most notably cardiovascular
complications with once-weekly semaglutide
0.5 mg (mean cost savings of EUR 113 per
patient) and ulcer, amputation and neuropathy
complications with once-weekly semaglutide
1 mg (mean cost savings of EUR 665 per
patient). Therefore, once-weekly semaglutide
0.5 mg and 1 mg were associated with overall
cost savings versus dulaglutide 1.5 mg of
EUR 278 (95% CI EUR 428 to 128) and EUR 847
(95% CI EUR 999 to 695), respectively. When
once-weekly semaglutide was compared with
sitagliptin, both doses of once-weekly semaglu-
tide were associated with increased treatment
costs because of the higher acquisition cost

versus sitagliptin over the first 3 years of the
analysis (Table 3). This was entirely offset by
reduced costs of diabetes-related complications,
with the largest cost savings due to avoided
ulcer, amputation and neuropathy complica-
tions of EUR 1827 per patient with once-weekly
semaglutide 0.5 mg and EUR 2413 per patient
with once-weekly semaglutide 1 mg. Once-
weekly semaglutide 0.5 mg and 1 mg were
associated with mean cost savings of EUR 6
(95% CI of cost saving of EUR 176 to cost
increase of EUR 165) and EUR 692 (95% CI
EUR 869 to 515) over patient lifetimes versus
sitagliptin.

Once-weekly semaglutide 0.5 mg and 1 mg
were associated with improved life expectancy

Table 2 Base case results

SUSTAIN 7 Once-weekly semaglutide
0.5 mg

Once-weekly semaglutide
1 mg

Dulaglutide
1.5 mg

Discounted life expectancy (years) 15.03 (0.21) 15.11 (0.21) 15.01 (0.20)

Discounted quality-adjusted life expectancy

(QALYs)

9.93 (0.14) 10.00 (0.14) 9.89 (0.14)

Discounted direct costs (EUR) 61,139 (1669) 60,570 (1713) 61,417 (1805)

ICER based on life expectancy and direct costs Once-weekly semaglutide

0.5 mg dominant

Once-weekly semaglutide

1 mg dominant

–

ICER based on quality-adjusted life

expectancy and direct costs

Once-weekly semaglutide

0.5 mg dominant

Once-weekly semaglutide

1 mg dominant

–

SUSTAIN 2 Once-weekly
semaglutide 0.5 mg

Once-weekly
semaglutide 1 mg

Sitagliptin 100 mg

Discounted life expectancy

(years)

15.60 (0.21) 15.67 (0.21) 15.43 (0.20)

Discounted quality-adjusted life

expectancy (QALYs)

10.34 (0.14) 10.41 (0.15) 10.17 (0.13)

Discounted direct costs (EUR) 68,856 (1996) 68,170 (1983) 68,862 (2056)

ICER based on life expectancy

and direct costs

Once-weekly semaglutide

0.5 mg dominant

Once-weekly semaglutide

1 mg dominant

–

ICER based on quality-adjusted

life expectancy and direct

costs

Once-weekly semaglutide

0.5 mg dominant

Once-weekly semaglutide

1 mg dominant

–

Values are means (standard deviation)
EUR euros, ICER incremental cost-effectiveness ratio, QALYs quality-adjusted life years
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and quality-adjusted life expectancy, at a
reduced cost from a healthcare payer perspec-
tive compared with both dulaglutide 1.5 mg
and sitagliptin. Therefore, both doses of once-
weekly semaglutide were considered dominant
versus both comparators.

Sensitivity Analyses

Across the extensive sensitivity analyses con-
ducted around the base case analyses comparing
once-weekly semaglutide 1 mg with dulaglutide
1.5 mg and sitagliptin, once-weekly semaglu-
tide 1 mg remained dominant in all analyses

Fig. 1 Mean time to onset of diabetes-related complications. a SUSTAIN 7, b SUSTAIN 2
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(Table 4). Equivalent patterns were observed in
both sets of analyses. Analyses included varia-
tion in the treatment effects applied, time
horizon of the analysis, discount rates, long-
term parameter progression, treatment switch-
ing assumptions, costs of complications, utili-
ties applied and risk equations used to predict
cardiovascular events. As once-weekly
semaglutide 1 mg remained dominant in all
tested scenarios, the conclusions of the cost-ef-
fectiveness analysis are likely to be robust.

PSA with sampling around cohort charac-
teristics, treatment effects, complication costs

and utilities resulted in outcomes similar to
those projected in the base case analyses, but
with increased measures of variance around the
mean outcomes. Once-weekly semaglutide
remained dominant versus both dulaglutide
1.5 mg and sitagliptin. The modeling analysis
suggests that, at a willingness to pay threshold
of EUR 30,000 per QALY gained, there was an
80.4% probability that once-weekly semaglu-
tide 1 mg was considered cost-effective versus
dulaglutide 1.5 mg and an 88.7% probability
that once-weekly semaglutide 1 mg was con-
sidered cost-effective versus sitagliptin (Fig. 2).

Table 3 Mean direct costs over patient lifetimes

SUSTAIN 7 Once-weekly semaglutide
0.5 mg (EUR)

Once-weekly semaglutide
1 mg (EUR)

Dulaglutide 1.5 mg
(EUR)

Treatment 9004 9040 8992

Management 1187 1193 1186

Cardiovascular disease 8865 8895 8978

Renal complications 717 656 755

Ulcer, amputation and

neuropathy

38,007 37,431 38,096

Eye complications 1565 1534 1590

Non-severe hypoglycemia 415 418 414

Severe hypoglycemia 1380 1403 1405

Total 61,139 60,570 61,417

SUSTAIN 2 Once-weekly semaglutide
0.5 mg (EUR)

Once-weekly semaglutide
1 mg (EUR)

Sitagliptin
100 mg (EUR)

Treatment 9461 9488 7383

Management 1228 1234 1216

Cardiovascular disease 11,446 11,335 11,611

Renal complications 650 622 684

Ulcer, amputation and neuropathy 42,255 41,669 44,082

Eye complications 1947 1936 2025

Non-severe hypoglycemia 433 435 427

Severe hypoglycemia 1436 1451 1433

Total 68,856 68,170 68,862

EUR euros
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Table 4 Results of the sensitivity analyses

Once-weekly semaglutide 1 mg versus
dulaglutide 1.5 mg (SUSTAIN 7)

Once-weekly semaglutide 1 mg versus
sitagliptin 100 mg (SUSTAIN 2)

Difference in discounted
quality-adjusted life
expectancy (QALYs)

Difference in
discounted
costs (EUR)

Difference in discounted
quality-adjusted life
expectancy (QALYs)

Difference in
discounted
costs (EUR)

Base case ? 0.11 - 847 ? 0.23 - 692

Statistically significant

differences only

? 0.11 - 513 ? 0.20 - 637

35-year time horizon ? 0.10 - 1114 ? 0.20 - 812

20-year time horizon ? 0.07 - 956 ? 0.16 - 918

10-year time horizon ? 0.05 - 741 ? 0.08 - 56

0% discount rates ? 0.18 - 1015 ? 0.40 - 952

5% discount rates ? 0.08 - 744 ? 0.17 - 475

BMI difference maintained for

patient lifetimes

? 0.21 - 739 ? 0.36 - 747

UKPDS HbA1c progression

for duration of the analysis

? 0.12 - 821 ? 0.26 - 442

Upper limit of 95% CI of

HbA1c estimated treatment

difference

? 0.11 - 1403 ? 0.24 - 1103

Lower limit of 95% CI of

HbA1c estimated treatment

difference

? 0.09 - 641 ? 0.23 - 362

Upper limit of 95% CI of BMI

estimated treatment

difference

? 0.12 - 803 ? 0.23 - 659

Lower limit of 95% CI of BMI

estimated treatment

difference

? 0.12 - 834 ? 0.23 - 714

Treatment switching at 5 years ? 0.15 - 1355 ? 0.30 - 764

Treatment switching at 7.5%

HbA1c threshold (using

UKPDS HbA1c progression)

? 0.15 - 443 ? 0.35 - 75

Cost of complications ? 10% ? 0.11 - 937 ? 0.23 - 973

Cost of complications - 10% ? 0.11 - 756 ? 0.23 - 410

UKPDS 82 risk equations

applied

? 0.04 - 1364 ? 0.11 - 1328
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DISCUSSION

The head-to-head SUSTAIN 2 and 7 clinical tri-
als have shown that once-weekly semaglutide
0.5 mg and 1 mg are associated with improved
short-term clinical outcomes compared with
sitagliptin 100 mg and dulaglutide 1.5 mg for
treatment of patients with type 2 diabetes with

inadequate glycemic control on oral anti-hy-
perglycemic medications. The present long-
term cost-effectiveness analysis suggests that
these clinical benefits result in reduced cumu-
lative incidence and delayed time to onset of
complications, increased life expectancy and
increased quality-adjusted life expectancy over
the long-term. Projections suggest that

Table 4 continued

Once-weekly semaglutide 1 mg versus
dulaglutide 1.5 mg (SUSTAIN 7)

Once-weekly semaglutide 1 mg versus
sitagliptin 100 mg (SUSTAIN 2)

Difference in discounted
quality-adjusted life
expectancy (QALYs)

Difference in
discounted
costs (EUR)

Difference in discounted
quality-adjusted life
expectancy (QALYs)

Difference in
discounted
costs (EUR)

Lee et al. BMI disutility applied ? 0.12 - 847 ?0.24 - 692

Diminishing hypoglycemia

disutility applied

? 0.11 - 847 ? 0.23 - 692

Currie et al. hypoglycemia

disutility applied

? 0.11 - 847 ? 0.23 - 692

BMI body mass index, CI confidence interval, EUR euros, HbA1c glycated hemoglobin, QALYs quality-adjusted life years,
UKPDS United Kingdom Prospective Diabetes Study

Fig. 2 Cost-effectiveness acceptability curves from the probabilistic sensitivity analysis. EUR euros, QALY quality-adjusted
life year
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avoidance of diabetes-related complications
with once-weekly semaglutide resulted in cost
savings over patient lifetimes versus both sita-
gliptin and dulaglutide 1.5 mg. Therefore, once-
weekly semaglutide 0.5 mg and 1 mg were
considered dominant versus sitagliptin 100 mg
and dulaglutide 1.5 mg for the treatment of
patients with type 2 diabetes with inadequate
glycemic control on oral anti-hyperglycemic
medications and are likely to be a cost-effective
use of healthcare resources in the Spanish
setting.

The present analysis provides additional
data, complementing the previously published
cost-effectiveness analyses of once-weekly
semaglutide in the Spanish setting. A short-term
cost-effectiveness analysis found that once-
weekly semaglutide 0.5 mg and 1 mg were
associated with a lower cost per patient
achieving the end point of a C 1.0% reduction
in HbA1c with C 5.0% weight loss versus sita-
gliptin and a lower cost per patient achieving
target end points of HbA1c\ 7.0%, HbA1c\
7.0% without hypoglycemia and without
weight gain and C 1.0% reduction in HbA1c
with C 5.0% weight loss versus dulaglutide
1.5 mg [8]. Furthermore, a long-term cost-ef-
fectiveness analysis found that once-weekly
semaglutide 0.5 mg and 1 mg were associated
with improved clinical outcomes and increased
costs versus empagliflozin 10 mg and 25 mg,
with both doses of once-weekly semaglutide
found to be cost-effective versus both doses of
empagliflozin [9]. Once-weekly semaglutide
0.5 mg and 1 mg were associated with
improvements in discounted quality-adjusted
life expectancy of 0.12 and 0.15 QALYs,
respectively, versus empagliflozin 10 mg and
improvements of 0.11 and 0.14 QALYs, respec-
tively, versus empagliflozin 25 mg. Cost increa-
ses with once-weekly semaglutide 0.5 mg and
1 mg were EUR 270 and EUR 25, respectively,
versus empagliflozin 10 mg and EUR 335 and
EUR 89, respectively, versus empagliflozin
25 mg. This resulted in once-weekly semaglu-
tide 0.5 mg and 1 mg being associated with
ICERs of EUR 2285 and EUR 161 per QALY
gained, respectively, versus empagliflozin 10 mg
and EUR 3090 and EUR 625 per QALY gained,
respectively, versus empagliflozin 25 mg. When

combined with the results of the present anal-
ysis, this body of evidence suggests that once-
weekly semaglutide 0.5 mg and 1 mg are likely
to be cost-effective therapies for patients with
type 2 diabetes with inadequate glycemic con-
trol on oral anti-hyperglycemic medications in
the Spanish setting. The analysis is also in
agreement with cost-effectiveness analyses
conducted in other country settings. Once-
weekly semaglutide 0.5 mg and 1 mg were both
found to be dominant versus dulaglutide 1.5 mg
in the UK and Denmark, once-weekly semaglu-
tide 0.5 mg was dominant versus dulaglutide
0.75 mg and once-weekly semaglutide 1 mg was
dominant versus dulaglutide 1.5 mg in Canada
and The Netherlands, and once-weekly
semaglutide 1 mg was dominant versus
dulaglutide 1.5 mg in Sweden [46–50]. An
additional cost-effectiveness analysis has been
conducted in the Slovakian setting, evaluating
outcomes in patients with BMI[ 35 kg/m2 at
baseline based on SUSTAIN 7 [51]. In this sub-
group of patients, once-weekly semaglutide
0.5 mg and 1 mg were associated with
improvements in quality-adjusted life expec-
tancy and cost savings.

At present, the reimbursement of GLP-1
receptor agonists, such as once-weekly
semaglutide and dulaglutide, is restricted to
people with type 2 diabetes with BMI C 30 kg/
m2 in Spain. However, no restrictions are
applied to the reimbursement of DPP-4 inhibi-
tors, such as sitagliptin. The present analysis
was conducted in all people with type 2 diabetes
enrolled in the SUSTAIN 7 and 2 clinical trials,
with 66.7% and 62.5% of participants with BMI
C 30 kg/m2, respectively. The analysis suggested
that once-weekly semaglutide would be cost-
saving compared with sitagliptin in this popu-
lation, as well as improving clinical outcomes.

The impact of once-weekly semaglutide,
dulaglutide and sitagliptin on cardiovascular
risk was captured based on traditional risk fac-
tors, such as age, duration of diabetes, and
HbA1c in the present analysis. However, data
from cardiovascular outcomes trials suggest that
anti-hyperglycemic medications may have an
impact on cardiovascular risk beyond these risk
factors. In the SUSTAIN 6 study, once-weekly
semaglutide was associated with a statistically
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significant reduction in the incidence of major
adverse cardiovascular events (MACE) com-
pared with standard care [52]. Similarly,
dulaglutide was associated with a significant
reduction in MACE versus standard care in the
REWIND study [53]. However, in the TECOS
study, sitagliptin was shown to be non-inferior,
but not superior, to standard care in terms of
frequency of cardiovascular events [54]. It was
not possible to include the intervention-specific
impact on cardiovascular risk in the present
analysis, as risk equations adjusted for this have
not yet been published. When adjusted risk
equations have been published, reassessment of
cost-effectiveness will be an important step to
ensure the most efficient use of healthcare
resources.

As with all cost-effectiveness analyses, the
limitations of the approach must be considered.
The present analysis, like the majority of cost-
effectiveness analyses of new interventions for
type 2 diabetes, projected outcomes over
patient lifetimes based on short-term clinical
trial data. While this approach is recommended
in guidelines for economic evaluation of inter-
ventions for type 2 diabetes, it is associated with
uncertainty [13]. To prepare long-term cost-ef-
fectiveness analyses, a number of assumptions
are required to extrapolate beyond the short-
term clinical trial data. This includes aspects
such as how risk factors such as HbA1c change
over time (i.e., beyond the period of the ran-
domized controlled trials), duration of initial
treatments, and subsequent treatments and
their impacts on risk factors. Throughout the
present analysis, assumptions were made in
order to prepare a fair and balanced cost-effec-
tiveness analysis that answered the research
question around the cost-effectiveness of new
interventions for type 2 diabetes. A further
limitation was that the impact of adherence was
not captured. The cost-effectiveness analysis
was based on randomized controlled trials
where adherence is likely to be higher than in
real-world clinical practice. To date, there is
very little evidence of the adherence to the
medications included in the present analysis;
therefore, an assumption of 100% adherence
was made. As more evidence on adherence
becomes available, this should be incorporated

into cost-effectiveness analyses. The present
analysis included extensive sensitivity analyses
to address this uncertainty, with outcomes
found to be robust to changes in inputs and
assumptions. A published, validated and
extensively used model of type 2 diabetes was
used to further reduce this uncertainty [10–12].

CONCLUSIONS

The head-to-head SUSTAIN 2 and 7 clinical tri-
als have shown that once-weekly semaglutide
0.5 mg and 1 mg are associated with improved
short-term clinical outcomes compared with
sitagliptin 100 mg and dulaglutide 1.5 mg for
treatment of patients with type 2 diabetes with
inadequate glycemic control on oral anti-hy-
perglycemic medications. The present cost-ef-
fectiveness analysis has suggested that these
clinical benefits result in reduced cumulative
incidence and delayed time to onset of com-
plications, increased life expectancy and
increased quality-adjusted life expectancy over
the long-term. Avoidance of diabetes-related
complications with once-weekly semaglutide
resulted in cost savings over patient lifetimes
versus both sitagliptin and dulaglutide 1.5 mg.
Therefore, once-weekly semaglutide 0.5 mg and
1 mg were considered dominant versus sita-
gliptin and dulaglutide 1.5 mg for the treatment
of patients with type 2 diabetes with inadequate
glycemic control on oral anti-hyperglycemic
medications and are likely to be a cost-effective
use of healthcare resources in the Spanish
setting.
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