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ORIGINAL RESEARCH

Cost-effectiveness of once-weekly semaglutide versus dulaglutide and
lixisenatide in patients with type 2 diabetes with inadequate glycemic control
in Sweden

Åsa Ericssona and Adam Fridhammarb

aNovo Nordisk Scandinavia AB, Malmo, Sweden; bThe Swedish Institute for Health Economics, Lund, Sweden

ABSTRACT
Aims: This analysis evaluated the cost-effectiveness of once-weekly semaglutide vs glucagon-like pep-
tide-1 receptor agonists (GLP-1 RAs) in patients with type 2 diabetes (T2D) uncontrolled on metformin
or basal insulin in Sweden.
Materials and methods: This cost-effectiveness analysis (CEA) was conducted using the Swedish
Institute of Health Economics (IHE) Diabetes Cohort Model. Analyses were conducted from the
Swedish societal perspective over a time horizon of 40 years. For patients uncontrolled on metformin,
dulaglutide was the comparator, and data from the SUSTAIN 7 clinical trial was used. For patients
uncontrolled on basal insulin, lixisenatide was chosen as the comparator and data was obtained from
a network meta-analysis (NMA).
Results: The results show that, in patients with inadequate control on metformin, semaglutide 1.0mg
dominated (i.e. provided greater clinical benefit, and was less costly) dulaglutide 1.5mg. In patients
with inadequate control on basal insulin, semaglutide 1.0mg dominated lixisenatide. The reduction in
costs is largely driven by the reduction in complications seen with once-weekly semaglutide.
Limitations and conclusions: It is likely that this analysis is conservative in estimating the cardiovas-
cular (CV) cost benefits associated with treatment with once-weekly semaglutide. In patients inad-
equately controlled on basal insulin, the analyses vs lixisenatide were based on results from an NMA,
as no head-to-head clinical trial has been conducted for this comparison. These CEA results show that
once-weekly semaglutide is a cost-effective GLP-1 RA therapy for the treatment of T2D in patients
inadequately controlled on metformin or basal insulin, addressing many current clinician, patient, and
payer unmet needs in Sweden.
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Introduction

Type 2 diabetes (T2D) is a progressive disease characterized by
rising glycated hemoglobin (HbA1c) levels, and the consequen-
ces of failing to maintain glycemic control are substantial.
Suboptimal glycemic control for prolonged periods of time is
associated with an increased risk of microvascular (retinopathy,
neuropathy, and nephropathy) and macrovascular (myocardial
infarction [MI], stroke, and heart failure) complications1.
Obesity is the most potent risk factor for developing T2D,
accounting for 80–85% of the overall risk of developing the
condition2. The burden of T2D is significant in Sweden. In
2016, there were 410,528 patients (4% of the Swedish popula-
tion) with diabetes registered with the Swedish national dia-
betes register (NDR), thought to represent �90% of the total
number of people diagnosed3. Of these, �90% have T2D3.
A Swedish register study showed that 34% of patients with
T2D also have cardiovascular disease (CVD)4. By linking the
Swedish NDR with the hospitalization register from the

National Board of Health and Welfare, it was shown that 20%
of people with T2D in Sweden had been treated for coronary
heart disease (CHD), 8% for heart failure, and 8% for stroke,
compared with 10%, 4% and 5% in a matched cohort without
T2D3. Furthermore, CVD is accountable for 52% of deaths in
patients with T2D5. Overall, T2D is associated with a 15%
increase in risk of mortality in Sweden6.

Diabetes is associated with a significant economic bur-
den7,8. The estimated total cost of T2D in Sweden in 2013 was
SEK 16 billion, and is expected to increase to SEK 18 billion by
20209. The economic burden of T2D is increased in patients
who are overweight or obese10. These patients are at increased
risk of co-morbidities and, consequently, have significantly
greater medical expenditures than individuals with diabetes
and normal weight11–13.

Current treatment guidelines for T2D14–16 recommend
that patients achieve and maintain glycemic levels as close
to normal (generally HbA1c <7% [53mmol/mol]) as possible.
However, despite the obvious health benefits, cost savings,
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and clear guidelines, many patients do not achieve HbA1c

treatment targets. In 2016, only 51% of patients with T2D in
Sweden reached the treatment target HbA1c< 52mmol/
mol17. Only 22% of patients with T2D treated with oral anti-
diabetic drugs (OADs) and insulin reached the same target17.
Several landmark studies, such as the UK Prospective
Diabetes Study (UKPDS)1, have demonstrated the long-term
benefits of maintaining good glycemic control. The UKPDS
10-year follow-up study reported that the significant risk
reductions in MI persisted or emerged over time18.

Optimal treatments for T2D would enable patients to
achieve and maintain good glycemic control, whilst manag-
ing their weight effectively, thereby reducing the risk of car-
diovascular complications. A Swedish report based on data
from the NDR estimates that a treatment regimen following
national treatment guidelines in order to decrease glycemic
levels would be cost neutral, while it would save 4,000 life
years; prevent 800 MIs, 500 strokes, 450 persons from having
end stage renal disease requiring dialysis, and 200 persons
from becoming blind by the year 20309.

Semaglutide is a human GLP-1 RA suitable for once-
weekly (QW) subcutaneous administration. The efficacy and
safety of once-weekly semaglutide over 30weeks to 2 years
has been extensively studied in patients with T2D along the
diabetes continuum of care through the SUSTAIN clinical trial
program19–25. The SUSTAIN trials demonstrated that once-
weekly semaglutide (at a dose of 1.0mg, once-weekly) is
associated with superior and sustained improvements in
HbA1c and body weight, compared with all active control
and placebo treatments assessed in the clinical trial program.
Furthermore, the long-term safety and cardiovascular out-
comes trial, SUSTAIN 6, showed that once-weekly semaglu-
tide, in addition to standard-of-care, significantly reduced the
risk of CV outcomes compared with placebo (standard-of-
care alone) by 26% in patients with T2D at high CV risk25.

The objective of the current study was to assess the long-
term cost-effectiveness of once-weekly semaglutide vs GLP-1
RAs in patients uncontrolled on metformin or uncontrolled
on basal insulin in Sweden.

Materials and methods

These CEAs were conducted using the IHE Diabetes Cohort
Model26, which has been used in other CEAs in Sweden27–29.
Briefly, this model uses cohort simulation to estimate the
cost-effectiveness of competing interventions for T2D. It is
constructed from Markov health states representing import-
ant microvascular and macrovascular complications, and uses
a fixed cycle length of 1 year. Analyses were conducted from
the Swedish societal perspective using macrovascular risk
equations from the Swedish NDR to reflect the Swedish
population, a time horizon of 40 years, and a discount rate of
3% for costs and outcomes. Deterministic and probabilistic
sensitivity analyses were run to account for parameter uncer-
tainty. Pharmaceutical and medical device prices were taken
from the Swedish Dental and Pharmaceutical Benefits
Agency (Tandvårds-och L€akemedelsf€ormånsverket, TLV) data-
base, April 2018. All other costs were identified from the

literature and inflated using the inflation rate from the con-
sumer price index for health30.

Comparator choice for these CEA analyses was based on
TLV requirements. Prior to reimbursement of once-weekly
semaglutide, TLV considered dulaglutide to be the most
effective and cost-effective once-weekly GLP-1 RA in
Sweden31. Dulaglutide was also the most recently launched
GLP1 RA in Sweden, and, similar to semaglutide, adminis-
tered once-weekly. Therefore, dulaglutide 1.5mg was used as
the comparator in the CEA in the once-weekly semaglutide
reimbursement application. The analysis of patients inad-
equately controlled on metformin was based on SUSTAIN 7,
the randomized clinical trial comparing once-weekly sema-
glutide and dulaglutide head-to-head in patients inad-
equately controlled on metformin24. The higher dose of
dulaglutide (1.5mg) was chosen as it is used by 81% of
patients, and the flat pricing strategy makes it more cost-
effective than the low dose (0.75mg). Furthermore, the
0.75mg dose is recommended by the European Medicines
Agency (EMA) for use as a monotherapy, or patients
>75 years of age32. In Sweden, the reimbursement of dula-
glutide is restricted to patients who are not using insulin.
Therefore, in analyses of patients inadequately controlled on
basal insulin, TLV considered lixisenatide to be the most rele-
vant comparator to once-weekly semaglutide, and it has con-
sequently been used as the comparator for this analysis. The
analysis is based on an NMA33, as there is no clinical trial dir-
ectly comparing once-weekly semaglutide with lixisenatide in
patients inadequately controlled on basal insulin. Baseline
characteristics and treatment effects for both analyses are
defined in the Supplementary Appendix. Base case analyses
used statistically significant treatment effects; where differen-
ces were not statistically significant, once-weekly semaglutide
values were used for both treatment arms.

In line with previous Swedish CEAs29 and the UKPDS34,35,
it was assumed that HbA1c increased at 0.15%-point per
year, and that treatment was intensified when HbA1c had
reached baseline values (HbA1c 8.22% in patients inad-
equately controlled on metformin, and HbA1c 8.31% in
patients inadequately controlled on basal insulin). For the
analysis of patients inadequately controlled on metformin,
treatment was first intensified by switching from once-weekly
semaglutide or dulaglutide to basal insulin, and then further
intensified by the addition of bolus insulin (i.e. to a basal-
bolus regimen). For the analysis of patients inadequately
controlled on basal insulin, treatment was intensified by
switching from once-weekly semaglutide or lixisenatide to
bolus insulin (i.e. a basal-bolus regimen). Insulin doses and
treatment effects following intensification were taken from
an analysis by Willis et al.36, and are defined in the
Supplementary Appendix. Body mass index (BMI) annual drift
of 0.08 kg/m2 was taken from Chaudhry et al.37.

Patients treated with once-weekly semaglutide or dulaglu-
tide, in addition to metformin, were assumed to use one self-
monitored blood glucose (SMBG) test per week. Patients
treated with basal insulin were assumed to use one SMBG test
per day. Patients treated with a basal-bolus insulin regimen
were assumed to use four SMBG tests per day. The average
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daily resource use is presented in the Supplementary
Appendix. Total costs are presented in Table 1.

The cost of long-term diabetes-related complications was
based on a literature review conducted for the cost-effective-
ness analysis of liraglutide vs sitagliptin and sulphonylurea in
Sweden28 (see Supplementary Appendix).

The cost per severe hypoglycemic event from a Swedish
societal perspective was based on a study by J€onsson et al.38

and calculated to be SEK 1,993 per event (SEK 1,469 for
healthcare costs and SEK 524 for societal costs). The cost per
mild hypoglycemic event was based on data from Brod
et al.39 and Geelhoed-Duijvestijn et al.40, and calculated to
be SEK 59 per event (SEK 44 for healthcare costs and SEK 15
for societal costs).

As analyses were conducted from the societal perspective,
indirect costs of diabetes-related complications were also
included, using the human capital approach. People were
assumed to be in the work force from 20–65 years of age,
with an average monthly salary of SEK 32,800 in 201641. Sick
leave due to diabetes-related complications was taken from
an analysis of Danish register data of 34,882 patients with
diabetes42 (see Supplementary Appendix). For complications
where data on sick leave could not be found, we conserva-
tively assumed that the number of sick leave days was zero.

Utility values associated with patient demographics,
treatment effects (including HbA1c, BMI, systolic blood
pressure [SBP], cholesterol, and hypoglycemia), and long-
term complications are based on published data (see
Supplementary Appendix).

One-way and probabilistic sensitivity analyses were con-
ducted to test the robustness of the base case analyses.

Results

The greater efficacy observed with once-weekly semaglutide
over comparator treatments in clinical trials and indirect
analyses results in a prolonged time on-treatment before
intensification is required.

In the base case analyses of patients uncontrolled on met-
formin, treatment switching occurred after 12 years with
once-weekly semaglutide and after 10 years with dulaglutide.
The greater efficacy results in a reduction in the cumulative
incidence of diabetes related complications, primarily driven
by the reduced incidence of retinopathy (Table 2), and
increased quality-adjusted life expectancy. Treatment with

semaglutide 1.0mg in patients inadequately controlled on
metformin reduced treatment costs, costs related to compli-
cations and indirect costs, leading to a total cost reduction
of SEK 21,740 (Table 3). Furthermore, treatment with once-
weekly semaglutide resulted in a health gain of 0.28 quality-
adjusted life years (QALYs) compared with dulaglutide
1.5mg (Table 4). Once-weekly semaglutide 1.0mg, therefore,
dominated (i.e. provided greater clinical benefit and was less
costly) dulaglutide 1.5mg in patients inadequately controlled
on metformin.

The results were stable across sensitivity analyses, show-
ing that the base case analysis in patients inadequately con-
trolled on metformin are robust. The scatterplot shows that
the probabilistic sensitivity analyses (PSA) produced similar
mean results to the base case (Figure 1). The cost-effective-
ness acceptability curve (CEAC) shows a 99% probability that
once-weekly semaglutide 1.0mg is cost-effective against
dulaglutide 1.5mg at a willingness-to-pay threshold of SEK
500,000 per QALY gained (Figure 1). In one-way sensitivity
analyses (see Table 5 for list of parameters varied) of patients
with inadequate control on metformin, once-weekly sema-
glutide 1.0mg was dominant vs dulaglutide 1.5mg in all
analyses conducted, except when treatment was intensified
at HbA1c 7.5% (Table 6). To test the efficacy variables, the
upper and lower 95% confidence intervals of the HbA1c and
BMI treatment effects were assessed, and once-weekly sema-
glutide remained dominant in all four analyses. To test the
assumption of patients intensifying treatment when HbA1c

returns to baseline values, a sensitivity analysis was con-
ducted where patients intensify at HbA1c 7.5%. In this ana-
lysis, patients stayed on once-weekly semaglutide for 8 years
and dulaglutide for 5 years. Removing the utility gain associ-
ated with reduction in HbA1c had little effect on the cost,
but reduced the QALY gain with once-weekly semaglutide
from 0.28 QALYs to 0.20 QALYs, meaning that once-weekly
semaglutide remained dominant.

In the base case analyses of patients uncontrolled on
basal insulin, treatment switching occurred after 13 years
with once-weekly semaglutide and 3 years with lixisenatide.
The greater efficacy results in a reduction in the cumulative
incidence of diabetes related complications, primarily driven
by the reduced incidence of retinopathy and nephropathy
(Table 2), and increased quality-adjusted life expectancy.
While once-weekly semaglutide lead to increased treatment
costs, the treatment costs were fully offset by reductions in
complication costs and indirect costs resulting in a total

Table 1. Total costs.
SEK
(daily, per patient)

Patients inadequately controlled on metformin Patients inadequately controlled on basal insulin

Semaglutide Comparator Intensification Semaglutide Comparator Intensification

Semaglutide
1.0mg

Dulaglutide
1.5mg

Basal insulin Basal-bolus
insulin

Basal insulinþ semaglutide
1.0mg

Basal insulinþ lixisenatide Basal-bolus
insulin

Semaglutide 1.0mg 37.22 — — — 37.22 — —
Dulaglutide 1.5mg — 42.04 — — — 22.20 —
Basal insulin (Insuman Solostar) — — 7.59 3.80 6.46 6.46 3.80
Bolus insulin (insulin lispro) — — — 4.00 — — 4.00
Metformin 0.22 0.22 0.22 0.22 0.22 0.22 0.22
Needles — — 0.69 2.76 0.69 0.69 2.76
Test strips and lancets 0.37 0.37 2.58 10.32 2.58 2.58 10.32
Total cost per patient, per year 13,811 15,572 4,050 7,695 17,231 11,996 7,695
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reduction of SEK 25,169 (Table 3). Treatment with once-
weekly semaglutide reduced both direct healthcare costs
and total costs to society, and resulted in a gain of 0.71
QALYs (Table 4). Once-weekly semaglutide 1.0mg, therefore,
dominated lixisenatide in patients inadequately controlled on
basal insulin.

The results were stable across sensitivity analyses, showing
that the base case analyses in patients inadequately controlled

on basal insulin are also robust. The scatterplot shows that the
PSA produced similar mean results to the base case (Figure 1).
The CEAC shows a 95% probability that once-weekly semaglu-
tide is cost-effective against lixisenatide in patients uncontrolled
on basal insulin at a willingness-to-pay threshold of SEK
500,000 per QALY gained (Figure 1). In one-way sensitivity anal-
yses in patients with inadequate control on basal insulin, once-
weekly semaglutide dominated lixisenatide in the majority of

Table 2. Complications.
40-year time horizon Patients inadequately controlled on metformin Patients inadequately controlled on basal insulin

Semaglutide
1.0mg

Dulaglutide
1.5mg

Relative risk
reduction

Semaglutide
1.0mg

Lixisenatide Relative risk
reduction

Mortality 97.89% 98.16% 0.3% 99.04% 99.49% 0.5%
Microvascular complications
Retinopathy
Background diabetic retinopathy 18.47% 22.62% 18.3% 36.45% 55.58% 34.4%
Proliferative diabetic retinopathy 0.73% 1.05% 30.8% 2.47% 6.73% 63.3%
Macular edema 7.65% 9.45% 19.0% 16.43% 25.36% 35.2%
Proliferative diabetic retinopathy & macular edema 0.59% 0.86% 31.6% 2.27% 6.74% 66.3%
Severe vision loss 1.99% 2.45% 18.7% 5.99% 8.42% 28.9%

Neuropathy
Symptomatic 13.56% 14.30% 5.2% 30.85% 34.45% 10.5%
Peripheral vascular disease 32.12% 31.78% �1.1% 24.49% 23.24% �5.4%
Lower extremity amputation 16.67% 16.96% 1.8% 29.90% 31.50% 5.1%

Nephropathy
Microalbuminuria 20.98% 22.54% 6.9% 22.64% 29.61% 23.6%
Macroalbuminuria 6.79% 8.30% 18.2% 11.22% 20.29% 44.7%
End stage renal disease 2.54% 3.05% 16.8% 4.18% 7.81% 46.5%

Macrovascular complications
IHD 41.33% 41.90% 1.4% 39.22% 39.95% 1.8%

MI
First MI 31.14% 31.60% 1.5% 29.23% 30.81% 5.1%
Second/subsequent MI 5.56% 5.59% 0.6% 5.23% 5.36% 2.4%

Stroke
First stroke 22.45% 22.81% 1.6% 18.98% 21.12% 10.1%
Second/subsequent stroke 7.89% 7.93% 0.5% 6.67% 7.17% 7.0%
CHF 42.65% 45.31% 5.9% 36.72% 42.24% 13.1%
CVD 79.72% 80.75% 1.3% 75.61% 78.52% 3.7%

CHD
IHDþMI 59.03% 59.66% 1.1% 56.48% 57.89% 2.4%
IHDþMIþ CHF 73.66% 74.95% 1.7% 69.81% 72.78% 4.1%

Abbreviations. CHD, coronary heart disease; CHF, congestive heart failure; CVD, cardiovascular disease; IHD, ischemic heart disease; MI, myocardial infarction.

Table 3. Differences in Costs.
SEK (lifetime,
per patient)

Patients inadequately controlled on metformin Patients inadequately controlled on basal insulin

Semaglutide
1.0mg

Dulaglutide
1.5mg

D semaglutide 1.0mg vs
dulaglutide 1.5mg

Semaglutide
1.0mg

Lixisenatide D semaglutide 1.0mg vs
lixisenatide

Treatments
Diabetes 151,443 155,861 –4,418 190,844 110,352 80,492
Hypoglycemia 6,045 5,900 146 2,525 5,262 –2,737
Dyslipidemia 23,749 23,623 126 19,506 19,039 467

Microvascular complications
Retinopathy 7,261 8,926 –1,665 17,764 26,588 –8,824
Neuropathy 98,982 99,678 –696 163,384 165,721 –2,337
Nephropathy 68,513 79,344 –10,831 117,903 198,829 –80,926

Macrovascular complications
IHD 39,574 40,189 –615 37,122 37,738 –616
MI 22,559 22,921 –362 21,733 23,078 –1,345
Stroke 18,341 18,576 –235 15,989 17,773 –1,784
CHF 35,635 38,113 –2,478 31,177 36,395 –5,218
Direct costs 472,101 493,131 –21,029 617,947 640,774 –22,827
Indirect costs 59,654 60,365 –710 68,502 70,844 –2,342
Total costs 531,755 553,495 –21,740 686,449 711,618 –25,169

Abbreviations. D, change in; CHF, congestive heart failure; IHD, ischemic heart disease; MI, myocardial infarction; vs, versus.
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analyses, and was cost-effective in the remaining analyses (20-
year time horizon SEK 22,219 per QALY gained; 0.1% annual
HbA1c drift SEK 12,353 per QALY gained; smoker SEK 18,701
per QALY gained) (Table 6). When testing the efficacy variables
(utilizing upper and lower 95% confidence intervals for the
HbA1c and BMI treatment effects), once-weekly semaglutide
remained dominant in all four analyses. Removing the utility
gain associated with reduction in HbA1c had little effect on the
costs, but reduced the QALY gain with once-weekly semaglu-
tide from 0.71 QALYs to 0.63 QALYs, meaning that once-weekly
semaglutide remained dominant. In the test of the assumption

that patients intensify treatment when HbA1c returns to base-
line values, when the parameters were set so that patients
intensified at HbA1c 7.5%, patients remained on once-weekly
semaglutide for 7 years and lixisenatide for 1 year.

Discussion

Therapeutic inertia is common amongst patients with dia-
betes43,44, with factors such as fear of weight gain45, fear of
hypoglycemia46, and reluctance to initiate a more complex
regimen47 contributing. There is, therefore, an unmet clinical

Table 4. Base case cost-effectiveness results.
Semaglutide Comparator Difference

Patients inadequately controlled on metformin
Semaglutide 1.0mg Dulaglutide 1.5mg D semaglutide 1.0mg vs

dulaglutide 1.5mg

Total costs (SEK) 531,755 553,495 –21,740
QALY (discounted) 7.54 7.27 þ0.28
Incremental cost per QALY gained DOMINANT

Patients inadequately controlled on basal insulin
Basal insulinþ semaglutide 1.0mg Basal insulinþ lixisenatide D basal insulinþ semaglutide 1.0mg vs

basal insulinþ lixisenatide

Total costs 686,449 711,618 –25,169
QALY (discounted) 6.68 5.97 þ0.71
Incremental cost per QALY gained DOMINANT

Abbreviations. D, change in; QALY, quality adjusted life year; vs, versus.
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Figure 1. Cost-effectiveness acceptability curves and probabilistic sensitivity analysis plots in patients inadequately controlled on metformin or basal insulin.
QALYs, quality adjusted life years.
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need for antidiabetic therapies which can address these
issues, but at minimal additional cost to existing treatments.

The results show that, in Sweden, once-weekly semaglu-
tide is cost-saving compared with dulaglutide in patients
with inadequate control on metformin and compared with
lixisenatide in patients with inadequate control on basal
insulin. Treatment with once-weekly semaglutide reduced
costs by SEK 21,740, and lead to a gain of 0.28 QALY in

patients with inadequate control on metformin, meaning
that it dominated dulaglutide. SEK 710 of this cost saving is
attributable to the reduced lost productivity associated with
dulaglutide. Further CEAs of once-weekly semaglutide vs
dulaglutide have been conducted in the Canadian48 and
UK49 settings. In the Canadian base case analysis48, the
HbA1c drift was set to zero, and both treatment arms were
intensified after 3 years, resulting in a 0.05 QALY gain with

Table 5. One-way sensitivity analysis parameters.
Parameter Base case analysis Sensitivity analysis

Model settings
Time horizon 40 years 20 years, 30 years
Annual drift in HbA1c 0.15% 0.1%, 0.2%, no drift in last intensification
Annual drift in BMI 0.08 kg/m2 Excluded
Treatment intensification When HbA1c reaches baseline HbA1c 7.5%
Patient characteristics
Gender Male Female
Smoking status Non-smoker Smoker
Baseline HbA1c From SUSTAIN trials 9%
Baseline BMI From SUSTAIN trials 25 kg/m2, 40 kg/m2

Clinical variables
HbA1c decrease From SUSTAIN trials or NMA Lower limit of 95% CI, upper limit of 95% CI
BMI decrease From SUSTAIN trials or NMA Lower limit of 95% CI, upper limit of 95% CI
Costs
Perspective Societal Healthcare
T2D-related complications From published data ±20%
SMBG costs Included Excluded
Patient utilities
Higher HbA1c –0.025 No disutility
Higher BMI –0.006 No disutility, –0.021

Abbreviations. BMI, body mass index; CI, confidence interval; HbA1c, glycated hemoglobin; NMA, network meta-
analysis; SMBG, self-monitored blood glucose; T2D, type 2 diabetes.

Table 6. One-way sensitivity analysis results.
SEK Patients inadequately controlled on metformin Patients inadequately controlled on basal insulin

D total
costs (SEK)

D healthcare
costs (SEK)

D QALYs Cost/ QALY D total
costs (SEK)

D healthcare
costs (SEK)

D QALYs Cost/ QALY

General settings
Time horizon 30 years –21,073 –20,361 0.27 Dominant –25,521 –23,176 0.69 Dominant
Time horizon 20 years –14,681 –14,010 0.22 Dominant 12,977 15,334 0.58 22,219
Annual drift in HbA1c 0.1% –15,292 –14,750 0.26 Dominant 9,499 12,103 0.77 12,353
Annual drift in HbA1c 0.2% –16,734 –16,284 0.25 Dominant –61,834 –59,637 0.67 Dominant
No BMI drift –21,899 –21,188 0.25 Dominant –26,199 –23,856 0.72 Dominant
No drift in last intensification –18,577 –17,866 0.27 Dominant 57,133 59,309 0.52 110,092
Earlier treatment intensification (HbA1c 7.5%) 3,125 3,211 0.23 13,413 –51,178 –49,442 0.63 Dominant

Patient characteristics
Woman –22,067 –21,509 0.28 Dominant –26,749 –24,479 0.71 Dominant
Smoker –15,659 –14,970 0.24 Dominant 11,789 14,080 0.63 18,701
Baseline HbA1c 9% –33,433 –32,234 0.30 Dominant –58,124 –55,345 0.70 Dominant
Baseline BMI 25 kg/m2 –32,784 –31,957 0.18 Dominant –53,405 –50,940 0.57 Dominant
Baseline BMI 40 kg/m2 –21,016 –20,312 0.29 Dominant –17,794 –15,465 0.70 Dominant

Clinical variables
HbA1c decrease: Lower limit of 95% CI –20,966 –19,955 0.32 Dominant –57,800 –2,911 0.83 Dominant
HbA1c decrease: Upper limit of 95% CI –22,356 –21,921 0.22 Dominant –9,255 –7,482 0.59 Dominant
BMI decrease: Lower limit of 95% CI –21,935 –21,227 0.30 Dominant –24,897 –22,558 0.76 Dominant
BMI decrease: Upper limit of 95% CI –21,546 –20,833 0.25 Dominant –25,434 –23,088 0.67 Dominant

Costs
Healthcare perspective N/A –21,029 0.28 Dominant N/A –22,827 0.71 Dominant
Cost of T2D-related complications þ20% –25,145 –24 434 0.28 Dominant –45,378 –43,036 0.71 Dominant
Cost of T2D-related complications –20% –18,363 –17 653 0.28 Dominant –4,960 –2,617 0.71 Dominant
No SMBG cost –18,926 –18212 0.28 Dominant –6,400 –2,342 0.71 Dominant

Patient utility
No disutility associated with higher HbA1c –21,740 –21 029 0.20 Dominant –25,169 –22,827 0.63 Dominant
No disutility associated with higher BMI –21,740 –21 029 0.16 Dominant –25,169 –22,827 0.61 Dominant
Larger disutility associated with higher BMI –21,740 –21 029 0.56 Dominant –25,169 –22,827 0.94 Dominant

Abbreviations. D, change in; BMI, body mass index; CI, confidence interval; HbA1c, glycated hemoglobin; N/A, not applicable; QALY, quality adjusted life year;
SMBG, self-monitored blood glucose; T2D, type 2 diabetes; vs, versus.
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once-weekly semaglutide vs dulaglutide. The authors con-
ducted a scenario analysis, referred to as the “more clinically
relevant scenario analysis” with inputs in line with our base
case analysis. In this analysis, there was a gain of 0.4 QALYs,
in line with the 0.28 QALYs observed in our analysis in the
Swedish setting. In the UK analysis49, in which the IQVIA
CORE Diabetes Model was used, gains of 0.17 QALYs were
observed with once-weekly semaglutide vs dulaglutide. All
three analyses (in the Swedish, Canadian, and UK settings)
show that once-weekly semaglutide remains dominant vs
dulaglutide.

In patients with inadequate control on basal insulin, once-
weekly semaglutide was associated with a SEK 25,169 cost
saving, and a 0.71 QALY gain, meaning that once-weekly
semaglutide dominated lixisenatide. SEK 2,342 of this cost
saving is attributable to the reduced lost productivity associ-
ated with dulaglutide. The sensitivity analyses show that
these results are robust.

These cost-effectiveness analyses were conducted using
the IHE Diabetes Cohort Model, using risk equations from
the Swedish NDR to reflect the Swedish population. The
external validity of the IHE Diabetes Cohort Model has previ-
ously been tested according to the recommendations of
ISPOR/MSDM, including dependent and independent exter-
nal validation exercises26. The validation indicated that the
model has a predictive accuracy in line with other models
of T2D. This model is applicable to CEAs of diabetes in
Sweden as it is based on Swedish risks, healthcare system,
and costs27–29.

In line with the improved clinical efficacy associated with
semaglutide 1.0mg compared with dulaglutide 1.5mg in
patients uncontrolled on metformin, and with semaglutide
1.0mg compared with lixisenatide in patients uncontrolled
on basal insulin, there are cost savings associated with the
reduced incidence of diabetes-related microvascular and
macrovascular complications observed with once-weekly
semaglutide. This cost saving adds to the saving in treatment
costs vs dulaglutide in patients uncontrolled on metformin,
and completely offsets the increase in treatment costs vs lixi-
senatide in patients uncontrolled on basal insulin.

It is likely that this analysis under-estimates the CV bene-
fits of once-weekly semaglutide. Analyses of other antidia-
betic drugs such as liraglutide and empagliflozin which have
also shown statistically significant improvements in major
adverse cardiovascular events (MACE) show that the reduc-
tion in CV events is only partially driven by reduction in
HbA1c

50–52. The IHE Diabetes Cohort Model (consistent with
the CORE diabetes model53) calculates the reduction in the
incidence of complications based on statistically significant
treatment effects including HbA1c and BMI reduction.
Treatment with once-weekly semaglutide is also associated
with a statistically significant reduction in MACE25. In patients
inadequately controlled on basal insulin, the analysis is likely
to be conservative, as the cardiovascular outcomes trial for
lixisenatide54 did not show a significant reduction in MACE.

In patients inadequately controlled on metformin, the
analyses vs dulaglutide were based on a head-to-head clin-
ical trial of patients uncontrolled on metformin24. As there is

no clinical trial in patients inadequately controlled on basal
insulin comparing once-weekly semaglutide with lixisenatide,
the cost-effectiveness analysis in this population is based on
results from a previously-published NMA33. The methodology
of the NMA aligns with guidance from NICE, ISPOR, and the
Cochrane Institute. All the trials included within the NMA
were derived from a systematic literature review, ensuring all
available evidence was captured.

This health economic analysis based on comprehensive
clinical evidence suggests that, compared with other GLP-1
RAs, once-weekly semaglutide is a cost-saving treatment
for patients with T2D in Sweden, in line with its licensed
indication. Further clinical and economic research could be
conducted to investigate the cost-effectiveness of once-
weekly semaglutide compared with other anti-diabetes treat-
ments such as sodium-like glucose co-transporter-2 inhibitors
(SGLT-2is).

Conclusion

Once-weekly semaglutide is a cost-effective GLP-1 RA for the
treatment of T2D in patients inadequately controlled on met-
formin or basal insulin, addressing many current clinician,
patient, and payer unmet needs in Sweden.
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