Gu et al. Health Economics Review (2024) 14:26 Health Economics Review
https://doi.org/10.1186/513561-024-00499-2

The long-term cost-effectiveness of once- 2
weekly semaglutide versus sitagliptin for the
treatment of type 2 diabetes in China

Shuyan Gu'", Jinghong Gu?', Xiaoyong Wang?, Xiaoling Wang”, Lu Li*, Hai Gu'" and Biao Xu'"

Abstract

Background To estimate the long-term cost-effectiveness of once-weekly semaglutide versus sitagliptin as an
add-on therapy for type 2 diabetes patients inadequately controlled on metformin in China, to better inform
healthcare decision making.

Methods The Cardiff diabetes model which is a Monte Carlo micro-simulation model was used to project short-term
effects of once-weekly semaglutide versus sitagliptin into long-term outcomes. Short-term data of patient profiles
and treatment effects were derived from the 30-week SUSTAIN China trial, in which 868 type 2 diabetes patients

with a mean age of 53.1 years inadequately controlled on metformin were randomized to receive once-weekly
semaglutide 0.5 mg, once-weekly semaglutide 1 mg, or sitagliptin 100 mg. Costs and quality-adjusted life years
(QALYs) were estimated from a healthcare system perspective at a discount rate of 5%. Univariate sensitivity analysis,
scenario analysis, and probabilistic sensitivity analysis were conducted to test the uncertainty.

Results Over patients'lifetime projections, patients in both once-weekly semaglutide 0.5 mg and 1 mg arms
predicted less incidences of most vascular complications, mortality, and hypoglycemia, and lower total costs
compared with those in sitagliptin arm. For an individual patient, compared with sitagliptin, once-weekly semaglutide
0.5 mg conferred a small QALY improvement of 0.08 and a lower cost of $5173, while once-weekly semaglutide 1 mg
generated an incremental QALY benefit of 0.12 and a lower cost of $7142, as an add-on to metformin. Therefore, both
doses of once-weekly semaglutide were considered dominant versus sitagliptin with more QALY benefits at lower
costs.

Conclusion Once-weekly semaglutide may represent a cost-effective add-on therapy alternative to sitagliptin for
type 2 diabetes patients inadequately controlled on metformin in China.
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Background

There is a global epidemic of diabetes. China has the
world’s largest number of diabetes population, with
approximately 140.9 million people with a diagnosis,
leading to associated deaths of 1.4 million and health
expenditure of $165.3 billion in 2021 [1]. Type 2 diabe-
tes as the major type of diabetes (over 90%) imposes
huge disease burden on patients and healthcare systems
[1]. Because healthcare resources are limited and health-
care budgets are faced with growing strain, the common
goal of healthcare systems worldwide is to maximize
the health across populations with limited healthcare
resources [2]. Thus, choosing therapies that are both
effective and cost-saving are paramount for optimizing
treatment for type 2 diabetes, so as to minimize the dis-
ease burden of patients and optimize the allocation and
utilization of healthcare resources. Besides, a novel ther-
apy is sometimes not attractive in the short-term because
of its high drug acquisition cost, while it may turn into
cost-effective when compositely considering the long-
term health events, mortality, and quality of life. There-
fore, economic evaluations of novel therapies versus all
competing therapies and over all relevant time frames
(e.g., short-term and long-term) have become increas-
ingly important.

Treatment targets of modern therapies for type 2 dia-
betes should consider composite outcomes incorporating
clinical effects such as efficacy, impacts on body weight,
effects on vascular complications, hypoglycemia risk, and
adverse effect risks, alongside patient preferences, access
and costs [3]. Incretin therapies, such as glucagon-like
peptide-1 receptor agonists (GLP-1 RAs) and dipeptidyl
peptidase-4 inhibitors (DPP-4is), are efficacious modern
therapies for type 2 diabetes which will offer multifac-
torial clinical benefits. They are recommended by inter-
national and Chinese clinical guidelines as second-line
add-on therapies to patients inadequately controlled on
metformin monotherapy [3, 4]. Once-weekly subcuta-
neous semaglutide as a novel long-acting GLP-1 RA, is
reported to confer reductions in blood glucose, blood
pressure, and body weight, with a decreased risk of car-
diovascular complications. Once-daily oral sitagliptin as
the first registered representative of DPP-4is, is reported
to show reductions in blood glucose and blood pres-
sure, with a neutral effect on body weight and cardio-
vascular outcomes. The short-term efficacy and safety
of once-weekly semaglutide and sitagliptin as an add-
on therapy for a global population with type 2 diabetes
were compared in the SUSTAIN 2 trial (i.e., a 56-week,
randomized, double-blind, double-dummy, multicenter,
multinational, parallel-group trial) and the SUSTAIN
China trial (i.e., a 30-week, randomized, double-blind,
double-dummy, multicenter, multiregional, parallel-
group trial) [5, 6]. Once-weekly semaglutide was reported
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to be superior to sitagliptin in reducing blood glucose
and body weight for type 2 diabetes patients inadequately
controlled on metformin, thiazolidinediones, or both in
the short run.

Regarding the increased health and economic tolls of
type 2 diabetes and the stress of healthcare systems, it is
necessary to compare the long-term clinical benefits and
cost implications of once-weekly semaglutide with sita-
gliptin. However, there is a lack of pharmacoeconomic
evidence on the two therapies in the Chinese popula-
tion. Therefore, from the healthcare system perspective,
this study aimed to conduct a modelling study based on
the clinical data from the SUSTAIN China trial [6, 7], to
project and compare the long-term cost-effectiveness of
once-weekly semaglutide with sitagliptin as an add-on
therapy for type 2 diabetes patients inadequate controlled
on metformin in China.

Methods

Model overview and model setting

A published and validated mathematical model, the
Cardiff diabetes model, is used. It is a patient-level,
6-monthly time increments, Monte Carlo micro-sim-
ulation model for evaluating the cost-effectiveness of
comparable therapy arms in type 2 diabetes, with each
arm comprised of three therapy lines. The model is not
publicly available but the detailed model structure and
algorithms have been published [8—14]. The model simu-
lates the disease progression and projects the incidences
of diabetes-related vascular complications and mortal-
ity based on the United Kingdom Prospective Diabetes
Studies (UKPDS) 68 or 82 risk equations, combined with
patient profiles and treatment effects of the therapies [13,
14]. The vascular complications include ischemic heart
disease, myocardial infarction, congestive heart failure,
stroke, amputation, blindness, end-stage renal disease,
and ulcer. The patient profiles include patient character-
istics (e.g., age, diabetes duration) and clinical risk factors
(e.g., hemoglobin Alc [HbAlc], systolic blood pressure
[SBP], and body weight). The natural progressions of
HbAlc and SBP are modeled via the implementation
of UKPDS 68 risk equations, and that of body weight is
modeled linearly based on a weight gain of 0.1 kg per year
by default.

The patient profiles of the initial cohort, treatment
effects and pharmacy costs of the therapies, and medical
costs and utility changes associated with diabetes-related
events were key input parameters required by the model.
In the base-case analyses, the UKPDS 82 risk equations
with a 40-year time horizon were used to simulate and
capture the whole disease progression of vascular com-
plications; and a discount rate of 5% was used for pro-
jected costs and benefits in line with China guidelines
[15]. Outcomes including the quality-adjusted life years
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(QALYs), total costs, and incremental cost-effectiveness
ratios (ICERs) were key outputs of the model.

Patient cohort and patient profiles

An initial cohort of 10,000 Chinese adult with type 2
diabetes inadequately controlled on metformin mono-
therapy was established. Baseline patient profiles of the
cohort were mainly sourced from the full population in
the SUSTAIN China trial [6, 7], which targeted at 868
type 2 diabetes patients (=18 years) inadequately con-
trolled (HbAlc 7.0-10.5%) despite treated with met-
formin monotherapy at a stable dose of 1500 mg or
a maximum tolerated dose of 1000 mg thus require
treatment intensification. The trial enrolled about 70%
(605/868) of the patients in China, with the remaining
patients from Brazil, Korea, South Africa, and Ukraine.
Data unavailable in the SUSTAIN China trial such as
smokers’ proportion and cholesterol level were assumed
to be the same as the general Chinese type 2 diabetes
population and supplemented from a nationwide cohort
study of type 2 diabetes in China [16] (Table 1).

Treatment algorithm and treatment effects

Patients started the model simulations by receiving either
once-weekly semaglutide 0.5 mg, once-weekly semaglu-
tide 1 mg, or sitagliptin 100 mg as an add-on therapy to
metformin, which was regarded as “first therapy line” in
this study. In case of inadequate glucose control, ther-
apy escalation commenced. An HbAlc level of 7.0% was
used as the escalation threshold in line with the Chinese
clinical guideline [4], to switch from “first therapy line” to
“second therapy line” and from “second therapy line” to
“third therapy line” The insulin rescue therapy was used
as both second and third therapy lines [17]. The patient
ended the simulation when time-horizon was reached or
death occurred. The treatment effects, adverse effects,
and rates of therapy discontinuation of once-weekly
semaglutide and sitagliptin as an add-on to metformin
were sourced from the SUSTAIN China trial [6, 7]. The
30-week changes from baseline of biochemical outcomes
including HbAlc, SBP, and body weight were used to
inform clinical efficacy. Rates of hypoglycemia and gas-
trointestinal reactions were used to inform adverse
effects [6, 7]. The treatment effects of insulin rescue ther-
apy used the inherent insulin therapy profile of Cardiff
diabetes model [18] (Table 1).

Costs

Direct medical costs for treating type 2 diabetes and
its associated events were estimated. All costs were
expressed in both 2022 Chinese yuan (¥) and US dol-
lar ($). One US dollar was equal to ¥6.737 in 2022 [19].
Annual pharmacy cost of a drug was calculated as its
retail price times its annual dose. The retail prices were
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sourced from DRUGDATAEXPY or Sunshine Medi-
cal Procurement All-In-One (SMPA) in China [20-22].
DRUGDATAEXPY is a medicine intelligence and health
industry data service provider. SMPA is an institu-
tion undertaking the daily work and implementation of
national centralized drug procurement and use program.
The drug doses were obtained from the SUSTAIN China
trial [6]. Since a drug may have different brands and spec-
ifications and thus has different prices, the average costs
of the drugs were calculated (Additional file 1 Table S1).
Insulin cost per kilogram weight per day was assumed
to be ¥0.137 ($0.02) based on the inherent profile of the
model. Costs for treating vascular complications, cost
for treating severe hypoglycemia, and body mass index
(BMI)-related costs in China were sourced and estimated
based on previous published studies [12, 23]. BMI-related
costs relate to increased prescribing costs per BMI unit.
For example, a patient with a BMI of 24 kg/m? will incur
a BMI associated cost of ¥1807 ($268) per year in this
study. Costs for symptomatic hypoglycemia and gastroin-
testinal reactions were assumed to be 0, as they are usu-
ally not treated with medication and relevant published
evidence was not available (Table 1).

Utilities

Utility decrements associated with vascular complica-
tions and hypoglycemia were sourced and assumed based
on a cross-sectional study in China. That study enrolled
7081 type 2 diabetes patients with and without vascular
complications or comorbidities from nine cities in China,
and investigated the utility decrements associated with
vascular complications and comorbidities [24]. Utility
changes associated with gastrointestinal reactions and
BMI-related changes were abstracted from other pub-
lished sources [25, 26] (Table 1).

Sensitivity analysis

A series of sensitivity analyses including univariate sen-
sitivity analyses, scenario analyses, and probabilistic
sensitivity analyses (PSA) were carried out to assess the
impact of uncertainty around model inputs. In the uni-
variate sensitivity analyses, variations in the time hori-
zons, discount rates, risk equations, HbAlc threshold for
therapy escalation, BMI-related utility changes and costs,
and utility decrements and costs associated with vascular
complications were tested. Additionally, scenario analy-
ses using the patient profiles and treatment effects of the
Chinese subpopulation in the SUSTAIN China trial were
conducted [6]. Scatter plots of the ICERs and cost-effec-
tiveness acceptability curves were generated in the PSA.
All sensitivity analyses were done for 10,000 patients over
40 years.
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Table 1 Model inputs: patient profiles, treatment effects, costs, and utility changes

Patient Profiles The initial cohort Source
Patient characteristics ~ Mean SE
Age, year 53.10 0.37 [6, 71
Female proportion, % 43 2
Diabetes duration, year 6.38 0.18
Height, m * 166 -
Afro-Caribbean propor- 3 1
tion, %
Indian proportion, % 0 0
Smokers proportion, % 22 1 [16]
Clinical risk factors Mean SE
HbA1c, % 8.10 0.03 [6]
TC, mg/dl # 19305 0.66 [e]
HDL-C, mg/dl * 4633 0.20
LDL-C, mg/di ¥ 111.97 051
SBP, mmHg 128.80 0.50 [6]
Body weight, kg 7640 0.54
Effect and costs with Semaglutide Semaglutide Sitagliptin Source Insulin Source
treatments 0.5 mg + metformin 1 mg +metformin 100 mg + metformin
Treatment effects Mean SE Mean SE Mean SE Mean
HbA1c change, % -1.40 0.06 -1.70 0.06 -0.90 0.05 [6,7] -1.1 [18]
SBP change, mmHg -340 0.87 -6.60 0.79 -1.10 0.80 0
Weight change, kg -2.90 0.22 -4.20 0.22 -0.40 0.15 19
Symptomatic hypoglyce-  0.70 049 207 0.84 1.38 0.68 62
mia, %
Severe hypoglycemia, % 0 0 0 0 0 0 2
Gastrointestinal reactions, 37.63 2.86 4448 292 18.97 2.30
%
Discontinuation, % 12.54 1.96 15.86 215 5.86 1.38 0
Treatment costs Mean Mean Mean
Annual costs, ¥ ($) 6042 (897) 9711 (14471) 2695 (400) [20-22]
Costs and utility with Fatal costs, Non-fatal costs, Maintenance costs, Source Utility change Source
diabetes related events ¥ ($)° ¥($)° ¥(3)°
Mean SE Mean SE Mean SE Mean SE
Ischemic heart disease 22,775 6714 25,188 1664 3476 459 [12] -0.028 0.005 [24]
(3381) (997) (3739) (247) (516) (68)
Myocardial infarction 41,660 8826 56,088 3985 6907 - -0.028 0.005
(6184) (1310) (8325) (591) (1025)
Congestive heart failure 37,498 13,930 34,277 06667 3286 1898 -0.028 0.005
(5566) (2068) (5088) (990) (488) (282)
Stroke 73,290 19,838 26,883 2553 4512 776 -0.101 0.006
(10,879) (2945) (3990) (379) (670) (115)
Amputation - - 23,522 - 3739 - -0.118 0.009
(34971) (555)
Blindness - - 16,728 652 5518 512 -0.022 0.005
(2483) (97) (819) (76)
End-stage renal disease 16,396 3922 16,893 585 5907 574 -0.058 0.006
(2434) (582) (2508) (87) (877) (85)
Ulcer - - 26,542 2868 6188 1629 -0.118 0.009
(3940) (426) (919) (242)
Symptomatic - - 0 - - - -0.007 0.002
hypoglycemia
Severe hypoglycemia - - 4345 - - - [23] -0.008 0.004
(645)

Gastrointestinal reactions - - 0 - - - -0.034 0 [25]
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Table 1 (continued)
BMI per unit increase - - - - - - -0.0061 0.001 [26]
BMI per unit decrease - - - - - - 0.0061 0.001
BMlI-related costs Costs, ¥ ($)° BMI Costs, ¥ ($)° BMI Costs, ¥ ($)° Source
<23 0 29 15,022 35 30,881 (2]
(2230) (4584)

24 1807 30 17,665 36 33,524

(268) (2622) (4976)
25 4450 31 20,308 37 36,167

(660) (3014) (5368)
26 7093 32 22,951 38 38,810

(1053) (3407) (5761)
27 9736 33 25,595 39 41,453

(1445) (3799) (6153)
28 12,379 34 28,238 40+ 44,096

(1837) (4191) (6545)

BMI body mass index, HbA1c hemoglobin Alc, HDL-C high-density lipoprotein cholesterol, LDL-C low-density lipoprotein-cholesterol, SBP systolic blood pressure,

SE standard error, TC total cholesterol

* As only BMI and body weight of the patients were reported, height was calculated by: sqrt (weight/BMI).

*The unit of cholesterol was converted by: 1 mg/dI=0.0259 mmol/I [47]

S For the costs, data are 2022 Chinese yuan, ¥ (2022 US dollar, $), and are presented in the form of rounding to nearest whole number. One US dollar was equal to

¥6.737in 2022 [19]

Table 2 Base-case results: cost-effectiveness of once-weekly semaglutide 0.5 mg and 1 mg versus sitagliptin 100 mg when added to

metformin (per patient)

Semaglutide 0.5 mg+ metformin Semaglutide 1 mg+metformin Sitagliptin
100mg + metformin

Discounted QALYs 12.23 12.27 1215
Discounted Costs, ¥ (5) 248,546 (36,893) 235,279 (34,923) 283,394 (42,065)
Incremental QALYs 0.08 0.12 -
Incremental Costs, ¥ (5) —34,848 (-5173) -48,115 (-7142) -
ICER (cost per QALY gained) Semaglutide 0.5 mg+ metformin Semaglutide 1 mg+ metformin -

dominant * dominant

ICER incremental cost-effectiveness ratio, QALY quality-adjusted life year

* For the costs, data are 2022 Chinese yuan, ¥ (2022 US dollar, $). One US dollar was equal to ¥6.737 in 2022 [19]

* Once-weekly semaglutide 0.5 mg+metformin dominated sitagliptin+metformin with more QALYs and lower costs

§ Once-weekly semaglutide 1 mg+metformin dominated sitagliptin+metformin with more QALYs and lower costs

Results
Base-case results
All three treatment arms showed positive effects in low-
ering HbAlc, SBP, and body weight for type 2 diabetes
patients (Additional file 1 Fig. S1). After 40-year simula-
tion, the predicted incidences of vascular complications
(except nephropathy), mortality, and hypoglycemia were
lower for patients in once-weekly semaglutide 0.5 mg
arm and 1 mg arm compared with those in sitagliptin
arm. Correspondingly, the costs for treating most diabe-
tes-related events were lower in once-weekly semaglutide
0.5 mg arm and 1 mg arm. Therefore, although once-
weekly semaglutide 0.5 mg arm and 1 mg arm conferred
higher pharmacy costs, overall, they were associated with
lower total costs than sitagliptin arm (Additional file 1
Table S2).

For an individual patient, the accumulated QALYs
gained over 40 years were 12.23, 12.27, and 12.15, with
the total costs spent of ¥248,546 ($36,893), ¥235,279

($34,923), and ¥283,394 ($42,065) in once-weekly sema-
glutide 0.5 mg arm, 1 mg arm, and sitagliptin arm,
respectively. Generally, compared with sitagliptin arm,
once-weekly semaglutide 0.5 mg arm conferred a small
QALY improvement of 0.08 and a lower cost of ¥34,848
($5173); while once-weekly semaglutide 1 mg arm gen-
erated an incremental QALY benefit of 0.12 and a lower
cost of ¥48,115 ($7142). These results showed that both
doses of once-weekly semaglutide were dominant ver-
sus sitagliptin with more QALY benefits and lower costs
(Table 2).

Sensitivity analysis results

Across the sensitivity and scenario analyses carried out
around model inputs, both once-weekly semaglutide
0.5 mg and 1 mg remained dominant over sitagliptin with
more QALYs and lower costs in most scenarios, except
one extreme scenario considering BMI-related costs to
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be 0, thus the base-case findings were likely to be robust
(Table 3).

In the univariate sensitivity analyses, either when apply-
ing a time horizon of 10 to 20 years, a discount rate of
8%, or when using an HbAlc threshold of 7.5% for ther-
apy escalation, both the QALY improvements and cost-
savings gained by once-weekly semaglutide 0.5 mg arm
and 1 mg arm reduced compared with that in base case.
Conversely, when using a discount rate of 0%, both the
QALY improvements and cost savings gained by once-
weekly semaglutide 0.5 mg arm and 1 mg arm increased
compared with that in base case. Meanwhile, either when
using UKPDS 68 risk equations, or when altering utility
impacts [27, 28] or halving costs for vascular complica-
tions, the resulted QALY and cost outcomes remained
similar to that in base case. Besides, when altering BMI-
related utilities (i.e., utility impacts set to be 0.017 per
unit BMI decrease and —0.047 per unit BMI increase
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[29]), the QALY improvements gained increased; and
when halving BMI-related costs, the cost savings gained
reduced, as compared with that in base case. In all above
scenarios, once-weekly semaglutide 0.5 mg and 1 mg
remained dominant over sitagliptin with more QALYs
and lower costs. Only when BMI-related costs were set
to be 0, the results changed largely: once-weekly sema-
glutide 0.5 mg arm and 1 mg arm costed more than sita-
gliptin arm with the ICERs of ¥34,163 ($5071)/QALY and
¥99,466 ($14,764)/QALY, respectively. Both were within
two times GDP per capita of China as GDP per capita
is ¥85,698 ($12,720) in 2022 [30], meaning that once-
weekly semaglutide 0.5 mg and 1 mg were cost-effective
compared with sitagliptin according to China guidelines
[15].

Both in the scenario analyses of using alternative
patient profiles and treatment effects [6] and in the PSA,
once-weekly semaglutide 0.5 mg arm and 1 mg arm

Table 3 Sensitivity analysis results: cost-effectiveness of once-weekly semaglutide 0.5 mg and 1 mg versus sitagliptin 100 mg when

added to metformin (per patient)

Scenarios
100 mg + metformin

Semaglutide 0.5 mg + metformin vs. Sitagliptin

Semaglutide 1 mg+ metformin vs. Sita-
gliptin 100 mg + metformin

Incremental Incremental Costs, ICER Incremental Incremental ICER
QALYs ¥(51 QALYs Costs, ¥ ()
Univariate sensitivity analyses
Time horizon set to be 10 years 0.04 -18,169 dominant * 0.05 -24,182 domi-
(-2697) (-3589) nant®
Time horizon set to be 20 years 0.06 -29,521 dominant ¥ 0.09 -41,089 domi-
(-4382) (-6099) nant®
Discount rate (costs and benefits) set to be 0.17 -64,940 dominant * 0.25 -92,752 domi-
0% in line with China guidelines (-9639) (-13,768) nant $
Discount rate (costs and benefits) set to be 0.06 -26,049 dominant * 0.09 -35,081 domi-
8% in line with China guidelines (-3867) (-5207) nant®
Use UKPDS 68 risk equations to run model 0.08 -33,686 dominant * 0.12 -46,344 domi-
(-5000) (-6879) nant®
HbA1c threshold for therapy escalation set 0.08 -31,392 dominant ¥ 0.11 -35916 domi-
to be 7.5% (-4660) (-5331) nant
Utility impacts set to be 0.017 per unit BMI 0.56 -34,848 dominant * 0.81 -48,115 domi-
decrease and —0.047 per unit BMI increase (-5173) (=7142) nant $
[29]
BMl-related costs set to be 0 0.08 2805 34,163 012 12,125 99,466
(416) (5071) (1800) (14,764)
BMI-related costs halved 0.08 -16,021 dominant * 0.12 -17,995 domi-
(-2378) (-2671) nant®
Alternative utility impacts for vascular com- 0.08 -34,848 dominant ¥ 0.12 -48,115 domi-
plications [27, 28] (=5173) (-7142) nant $
Costs of vascular complications halved 0.08 -34,662 dominant * 0.12 -47,839 domi-
(-5145) (-7101) nant®
Scenario analyses 0.1 -37,451 dominant ¥ 0.15 -32,841 domi-
(-5559) (-4875) nant®
Probabilistic sensitivity analyses 0.08 -33,297 dominant ¥ 0.12 -44,632 domi-
(-4942) (-6625) nant

BMI body mass index, HbAlc hemoglobin Alc, ICER incremental cost-effectiveness ratio, QALY quality-adjusted life year
¥ For the costs, data are 2022 Chinese yuan, ¥ (2022 US dollar, $). One US dollar was equal to ¥6.737 in 2022 [19]

* Once-weekly semaglutide 0.5 mg+metformin dominated sitagliptin+metformin with more QALYs and lower costs

§ Once-weekly semaglutide 1 mg+metformin dominated sitagliptin+metformin with more QALYs and lower costs
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remained superior to sitagliptin arm with more QALYs
at lower costs. Besides, PSA showed that the probabilities
of once-weekly semaglutide 0.5 mg and 1 mg to be cost-
effective compared with sitagliptin were both 100%, at a
strict cost-effective threshold of one time GDP per cap-
ita of China in 2022 [30] (Fig. 1). The cost-effectiveness
acceptability curves were shown in Additional file 1 Fig.
S2.

Discussion
Rational drug use is the key to reduce disease burden
and optimize healthcare resources allocation. It requires
patients to receive drugs appropriate to their clini-
cal needs, and the drugs should be available at the low-
est costs affordable to patients and healthcare systems
[31]. Thus, economic evaluations are necessary for the
definition of rational drug use as they can provide cost
and effectiveness evidence of competing therapies. This
study provided the first comparison of long-term cost-
effectiveness of once-weekly semaglutide versus sita-
gliptin as add-on for type 2 diabetes patients treated with
metformin requiring treatment intensification in China.
The results indicated that both once-weekly semaglutide
0.5 mg and 1 mg were cost-effective treatments com-
pared with sitagliptin for type 2 diabetes, with higher
QALY benefits at lower costs. The results of sensitivity
analyses verified the robustness of the base-case results
and assured confidence in the projections.

The prevalence of cardiovascular diseases is increas-
ing in China, affecting about 330 million people in 2018

a: Semaglutide 0.5 mg + metformin vs Sitagliptin + metformin
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[32]. Type 2 diabetes patients are faced with 2- to 4-fold
higher risks of cardiovascular diseases than nondiabetic
individuals [33]. Cardiovascular complications impose
tremendous health and economic burden on type 2 dia-
betes patients. They remain the leading causes of deaths
in type 2 diabetes patients, accounting for about 65% of
the deaths [34]. Mean utility of type 2 diabetes patients
hospitalized for a vascular complication was 0.562, vary-
ing from 0.395 with amputation to 0.714 with impaired
vision [35]. Medical costs of type 2 diabetes patients with
vascular complications were 3.46-fold higher than that of
those without vascular complications [36]. Thus, prevent-
ing or delaying the occurrences of vascular complications
has become one of the key treatment targets for type 2
diabetes patients. Because hyperglycemia, obesity/over-
weight, hypertension, and dyslipidemia are risk factors
for vascular complications in type 2 diabetes [37]. The
superior efficacy of once-weekly semaglutide in reducing
blood glucose and body weight compared to sitagliptin
[6] is likely to produce long-term benefits regarding less
incidences of vascular complications. This was demon-
strated by model simulations in this study, as projections
showed that both doses of once-weekly semaglutide were
associated with less incidences of vascular complications
and mortality than sitagliptin in the long run, resulting in
more QALY benefits and lower associated costs. Previ-
ous clinical trial also has confirmed that semaglutide pos-
sesses significantly favorable cardiovascular protective
effects and decreases renal events for patients [38]. The
increased benefit of once-weekly semaglutide on vascular

b: Semaglutide 1 mg + metformin vs Sitagliptin + metformin
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Fig. 1 Scatter plots of the incremental cost-effectiveness ratios for once-weekly semaglutide 0.5 mg+metformin versus sitagliptin + metformin (a) and
once-weekly semaglutide 1 mg+metformin versus sitagliptin+metformin (b) with a cost-effective threshold value of ¥85,698 ($12,720) (one time GDP

per capita of China in 2022)



Gu et al. Health Economics Review (2024) 14:26

complications was one of the key drivers of its decreased
total costs in this study. As lower costs for treating vas-
cular complications in once-weekly semaglutide partially
offset its higher pharmacy costs compared to sitagliptin
over patients’ lifetimes.

Besides, being overweight or obese is common in type
2 diabetes patients, consisting of about 85% of all cases
[39]. Weight loss can independently reduce costs and
increase utility for type 2 diabetes patients [40]. Thus,
the additional benefits of once-weekly semaglutide
were observed through reduced BMlI-related costs and
increased QALYs associated with weight loss in the long-
term in this study. As a results, the total cumulative costs
of once-weekly semaglutide were lower while the QALYs
gains were higher than sitagliptin over patients’ lifetimes.
Additionally, this study also found that once-weekly
semaglutide 1 mg was associated with more QALYs gains
and lower total costs compared with once-weekly sema-
glutide 0.5 mg, which may be closely related to its supe-
rior effects on delaying intensive treatment with insulin
and reducing more body weight and the occurrences of
vascular complications for patients.

To date, this study is the first to estimate the long-term
cost-effectiveness of once-weekly semaglutide versus
sitagliptin for type 2 diabetes patients in the Chinese set-
ting. Only two published cost-effectiveness studies on the
same comparison were found in the other settings. Both
were targeted on the Spanish patients by using the clini-
cal data from the SUSTAIN 2 trial, which included type
2 diabetes patients (=18 years) inadequately controlled
(HbA1c 7.0-10.5%) despite stable treatment with metfor-
min, thiazolidinediones, or both, with female proportion
of semaglutide population being 50%, mean age being
55.42 years, mean diabetes duration being 6.52 years,
and mean HbAlc being 8.0% [5]. One study was a short-
term cost-effectiveness analysis conducted over one year
[41]. It found that compared with sitagliptin, annual
medication costs per patient of once-weekly semaglu-
tide 0.5 mg and 1 mg were marginally higher for achiev-
ing the HbA1c<7.0% endpoint (incremental costs: EUR
514 and EUR 326), and comparable for the HbAlc<7.0%
without hypoglycemia and without weight gain end-
points (incremental costs: EUR 297 and EUR 31), but
substantially lower for the >1.0% HbAlc reduction with
>5.0% weight loss endpoints (incremental costs: EUR
—1253 and EUR —2385). Both doses of semaglutide con-
ferred comparable or lower costs versus sitagliptin when
considering composite endpoints incorporating hypo-
glycemia and weight loss alongside glucose control [41].
The other study is a long-term cost-effectiveness analy-
sis conducted over patients’ lifetimes using the IQVIA
CORE Diabetes Model [42]. It showed that compared
with sitagliptin, once-weekly semaglutide 0.5 mg and
1 mg were projected to reduce the incidences and delay
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the time to onsets of vascular complications, resulting
in QALY improvements of 0.16 and 0.23 at cost savings
of EUR 6 and EUR 692, respectively. Both doses of once-
weekly semaglutide thereby were considered dominant
(more effective and less costly) from a healthcare payer
perspective [42]. As medical policies and national condi-
tions vary across countries, and the background therapy
and the patient profiles (e.g., the female proportion of
semaglutide population in our study was 46%, mean age
was 53 years, and mean HbAlc was 8.1%) in our study
were not the same as the above two studies, cost-effec-
tiveness results from our study and above two studies
may be not directly comparable. Nevertheless, the results
of the above studies have somewhat supported the find-
ings of our study. Our study provided additional data in
the Chinese setting, complementing the previous evi-
dence on once-weekly semaglutide versus sitagliptin of
foreign populations, and provided insights to assist deci-
sion makers in choosing between the two drugs based on
their value for money. Moreover, our study also supple-
mented the previous cost-effectiveness analyses of once-
weekly semaglutide versus other GLP-1 RAs in China,
which reported that once-weekly semaglutide was domi-
nant versus polyethylene glycol loxenatide, and was cost-
effective or even dominant versus dulaglutide for type 2
diabetes patients uncontrolled on metformin after sema-
glutide was included in the national reimbursement drug
list through price negotiation [43—45]. Our study con-
tributed to current evidence on the economic value of
once-weekly semaglutide in China, to help decision mak-
ers gain a comprehensive understanding of this drug.
There were several limitations in this study. First, as
there is no long-term clinical follow-up data of the tar-
geted drugs, this study used Cardift diabetes model to
run lifelong simulations based on the clinical data inte-
grated from the 30-week SUSTAIN China trial. The
projection of long-term outcomes from short-term data
was a limitation. However, this is an inherent tenet in all
long-term pharmacoeconomic modelling studies, and is
the best choice to better inform healthcare decision mak-
ing in the absence of long-term data recommended by
China guideline for economic evaluations and computer
modelling guidance for diabetes [15, 46]. Second, since
no published risk equations based on the Chinese pop-
ulation with type 2 diabetes were found, this study used
UKPDS risk equations to simulate long-term outcomes
of targeted drugs. The equations are very often used in
health economic models in type 2 diabetes, but as they
were based on a UK population, the results might not
accurately mirror the outcomes in real-world settings in
China. Third, no China-specific utility decrements for
blindness, end-stage renal disease, gastrointestinal reac-
tions, and BMI changes were available. Thus, we con-
servatively used that of retinopathy and nephropathy in
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Chinese patients as alternatives, which may underesti-
mate the impact of both complications. Besides, we used
utility data of gastrointestinal reactions and BMI changes
from foreign populations, which may introduce a poten-
tial bias. Lastly, total costs may be underestimated due to
the unavailability of costs associated with gastrointestinal
reactions, which may somewhat undermine the compa-
rability of the treatment arms.

Conclusion

Based on long-term projections, once-weekly semaglu-
tide may be a cost-effective option alternative to sita-
gliptin as an add-on therapy to type 2 diabetes patients
inadequately controlled on metformin in China, with
improved clinical benefits at decreased costs. This may
address an excess of medical needs in type 2 diabe-
tes patients with a high risk of cardiovascular events,
or seeking to minimize weight gain or reduce weight in
treatment meanwhile reduce the associated disease bur-
den. Our results can be used to improve clinical guide-
lines for the use of once-weekly semaglutide, promote the
rational allocation of healthcare resources, and provide
evidence for assisting in the prioritization of government
reimbursements and health insurance.
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