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Abstract

Aims The DELIVER study demonstrates a significant improvement in cardiovascular death or hospitalization for heart
failure among heart failure with mildly reduced ejection fraction (HFmrEF) or heart failure with preserved ejection fraction
(HFpEF).Cost-utility of the adjunct use of dapagliflozin to standard therapy among patients with HFpEF or HFmrEF remains
unclear.
Methods and results A five-state Markov mode was constructed to project health and clinical outcomes of the adjunct use
of dapagliflozin to standard therapy among 65-year-old patients with HFpEF or HFmrEF. A cost-utility analysis was performed
based on the DELIVER study and national statistical database. The cost and utility was inflated to 2022 by the usual discount
rate of 5%. The primary outcomes were total cost and quality-adjusted life-years (QALYs) per patients as well as the incremen-
tal cost-effectiveness ratio. Sensitivity analyses were also applied. Over a 15 year lifetime horizon, the average cost per patient
was $7245.77 and $5407.55 in the dapagliflozin group and the standard group, along with an incremental cost of $1838.22.
The average QALYs per patient was 6.00 QALYs and 5.84 QALYs in the dapagliflozin group and the standard group, along with
an incremental QALYs of 0.15 QALYs, resulting in the incremental cost-effectiveness ratio of $11 865.33/QALY, which was be-
low the willingness-to-pay (WTP) of $12 652.5/QALY. The univariate sensitivity analysis indicated the cardiovascular death in
both group was the most sensitive variable. Probability sensitivity analysis revealed that when the WTP thresholds were
$12 652.5/QALY and $37 957.5/QALY, the probabilities of being cost-effective with dapagliflozin as an add-on were 54.6%
and 71.6%, respectively.
Conclusions From a public healthcare system perspective, the adjunct use of dapagliflozin to standard therapy among
patients with HFpEF or HFmrEF generated advantages in cost-effectiveness in China at a WTP of $12 652.5/QALY, which
promoted the rational use of dapagliflozin for heart failure.
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Introduction

Heart failure (HF) is the main cause of morbidity and mortal-
ity all over the world. Recent years have witnessed great
success in the therapy of HF, but mortality and morbidity
are still high, indicating that important pathogenic mecha-
nisms remains unsolved.1–3 HF is divided into heart failure
with mildly reduced ejection fraction (HFmrEF), heart failure
with reduced ejection fraction (HFrEF), and heart failure with
preserved ejection fraction (HFpEF). HFmrEF and HFpEF

consist of the majority of HF nowadays and are related to a
number of death, disability, and healthcare costs, which is a
public health problem with a great effect on the quality of life
of HF patients that causes functional limitations.3 More than
10 million patients were suffering HF in China, and more than
80% of in-hospital patients have worsening HF events along
with about 25% of readmission within 30 days and 30% of
death within 1 year, which were associated with considerable
clinical and economic burden in China.3 Inpatient hospitaliza-
tion expense was the main driver of total costs in HF.4
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Medical resource use and costs were little higher for patients
recently hospitalized for HF compared with patients with sta-
ble HF.5 It was estimated that the expense of hospitalization
for HF in China has increased to about 26.3 billion US dollars.6

Therefore, the reduction of the times of hospitalizations and
worsening HF events will decrease the economic burden of
the healthcare system.

Progress has been achieved in the standard therapy for
HFrEF. Four drugs including angiotensin-converting enzyme
inhibitors or angiotensin receptor blockers or angiotensin re-
ceptor neprilysin inhibitors, beta-blockers, mineralocorticoid
receptor antagonists, and sodium–glucose transport protein
2 inhibitors (SGLT2is) were regarded as class I recommenda-
tion in clinical practice and guidelines for HFrEF.7 SGLT2is
were proved to reduce the risk of hospitalization for HF
and/or cardiovascular (CV) death among HFrEF patients in
EMPEROR-Reduced (Empagliflozin Outcome Trial in Patients
with Chronic Heart Failure and a Reduced Ejection Fraction)
and DAPA-HF (the Dapagliflozin and Prevention of
Adverse Outcomes in Heart Failure) study.8,9 However,
evidence-based therapies for HFmrEF and HFpEF have been
lacking so far. EMPEROR-Preserved (The Empagliflozin Out-
come Trial in Patients with Chronic Heart Failure with Pre-
served Ejection Fraction) and DELIVER studies (Dapagliflozin
Evaluation to Improve the Lives of Patients with Preserved
Ejection Fraction Heart Failure) have indicated a significant
improvement in CV death or hospitalization for HF among
HF patients with left ventricular ejection fraction (LVEF
>40%).10,11 These findings have important implications for
HFpEF and HFmrEF.

Although dapagliflozin has shown great benefits in HFpEF
and HFmrEF patients, the economic burden of medical ther-
apy should still be considered for China payers and health-
care decision makers. Pharmacoeconomic evaluation could
solve the problem about the cost and utility of the add-on
dapagliflozin treatment for HFpEF and HFmrEF patients.
Currently, many cost-utility analyses focused on HFrEF or HF
as a homogeneous group, and there was a lack of evidence
on the cost-utility analysis of dapagliflozin in HFpEF and
HFmrEF in China. Thus, the objective of this study was to es-
timate the cost-utility of the add-on dapagliflozin treatment
for HFpEF and HFmrEF patients to addresses a previous
research gap.

Method

Overview

The HFpEF and HFmrEF disease simulation model was
performed by Microsoft Excel 2010 to evaluate the cost
effectiveness of the adjunct use of dapagliflozin to standard
therapy among patients with HFpEF or HFmrEF (LVEF

>40%), whose characteristics was consistent with the
DELIVER study that enrolled HF patients who had a LEVF of
>40% or had a previous LVEF of ≤40% but had a LEVF of
>40% at the time of enrolment, which differed from the
EMPEROR-Preserved study.11 The dapagliflozin group in simu-
lated cohorts consisted of populations who received dapagli-
flozin (10 mg daily) as an add-on to standard therapy for
HFpEF and HFmrEF. The standard group received placebo
and standard therapy. The starting age of simulated cohorts
in the model was 65 years old based on the mean age of
HF patients from the real world evidence.12 The cost and util-
ities were discounted at 5.0% annually based on ‘The Guide-
lines of Pharmacoeconomic Evaluations of China (2020)’.13

Model structure

A multistate Markov model based on our previous cost-utility
analysis of HF patients was constructed including five
mutually independent states [New York Heart Association
(NYHA) function class I, II, III, and IV and death (CV death
and non-CV death)] (Figure 1).14 The model could predict
the occurrence of CV death, non-CV death, as well as
admission and readmission for HF and estimated cost and
utilities. The patients with HFpEF or HFmrEF would move be-
tween different NYHA functions classes when each cycle was
over. A 3 month cycle was applied in the model in the
DELIVER study in that patients recently hospitalized for HF
could increase the risk of additional hospitalization for HF
during the shorter period, which was about 90 days.15 A
half-cycle correction was used to prevent the overestimate
of expected survival.13

Clinical event probabilities

In this model, all patients with HFpEF or HFmrEF treated with
standard therapy with or without dapagliflozin (10 mg once
daily) were assumed to have stable state at the beginning.
The efficacy of drug and the incidence of clinical events in
the model did not change with ages. The NYHA function class
distribution in the first cycle was consistent with the DELIVER
study. The model inputs on CV death and hospitalization for
HF were derived from 2.3 year follow-up data of the DELIVER
study. The rate of CV death was 7.4% in the dapagliflozin
group and 8.3% in the standard group, and the rate of hospi-
talization for HF was 10.5% in the dapagliflozin group and
13.3% in the standard group, respectively. Considering that
non-CV death was not the main clinical outcome of the DE-
LIVER study, age-dependent non-CV death was based on the
data from the Chinese Center for Disease Control and Preven-
tion by removing CV death.16 The readmission for HF was
based on the data from the I-PRESERVE study.17 We con-
verted these data into 3 month probabilities by the formula
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r = �1/t ln(S), P = 1-e^(�r*T) (S is the rate, t is the time, P is
the clinical event probabilities) (Table 1).18 The DELIVER study
has demonstrated that adding dapagliflozin to standard ther-
apy could improve NYHA function classes in HFrEF and
HFmrEF patients and reduce the occurrence of deterioration,

but the specific transition probabilities for movement be-
tween NYHA function classes under the treatment of dapagli-
flozin remained unclear.19 The 3 month transition probability
matrix between NYHA function classes was derived from
published literature (Table 2).20

Figure 1 A multistate Markov model for heart failure. CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction;
HFpEF, heart failure with preserved ejection fraction; NYHA, New York Heart Association.

Table 1 Selected model inputs

Variables Value Range Distribution Reference

Event probabilities
CV death
Standard group 0.00937 0.00844–0.01031 Beta 11
Dapagliflozin group 0.00832 0.00749–0.00915 Beta 11

Hospitalization for heart failure
Standard group 0.01539 0.01385–0.01693 Beta 11
Dapagliflozin group 0.01199 0.01079–0.01318 Beta 11
Readmission for heart failure 0.417 0.3753–0.4587 Beta 17

Probability of non-CV mortality by age
65–69 years 0.2430% 16
70–74 years 0.3042% 16
75–79 years 0.4185% 16

Utility
NYHA I 0.825 0.790–0.860 Beta 24
NYHA II 0.780 0.750–0.810 Beta 24
NYHA III 0.650 0.610–0.690 Beta 24
NYHA IV 0.585 0.510–0.660 Beta 24
Hospitalization and readmission �0.1 �0.13 to �0.08 Beta 20

Cost
Standard therapy $131.96 $131.96–310.83 Gamma 24
Dapagliflozin $61.31 $49.05–85.86 Gamma Local data
Hospitalization and readmission $1783.39 $1029.73–3336.39 Gamma 22
Discounted rate 5% 0–8% 13

CV, cardiovascular; NYHA, New York Heart Association.

2526 Y. Tang and H. Sang

ESC Heart Failure 2023; 10: 2524–2533
DOI: 10.1002/ehf2.14426



Healthcare resource use and cost inputs

As our model was performed from a China healthcare system
perspective, only direct medical costs were considered, in-
cluding the costs of hospitalization for HF, standard therapy
and dapagliflozin. The cost and utility was inflated to 2022
by the usual discount rate of 5% and all costs of this study
were converted into US dollars at an exchange rate of 1
$ = 6.4 RMB.13,21 A one-time cost per hospitalization for HF
derived from the China Health Statistics Yearbook 2021,
which was also applied for readmission for HF.22 Although
HFpEF and HFmrEF therapy lacked specific drugs, many
patients in the real world received diuretics, SAC/VALs or
angiotensin-converting enzyme inhibitors or angiotensin
receptor blockers, beta-blockers and mineralocorticoid recep-
tor antagonists. These 3 month cost of drugs were calculated
based on published literature.23 Considering that a part of
patients in the DELIVER study received SAC/VAL, so we
calculated the range of standard therapy for the sensitivity
analysis. The price of dapagliflozin was obtained from the lat-
est national negotiation in 2022 (Table 1).

Utilities

To calculate the quality-adjusted life-years (QALYs) for
patients with HFpEF and HFmrEF, we multiplied the time
length in each health state by the utilities in each health
state. A utility of 0 usually represented death and a utility
of 1 represented perfect health. The health utility of different
NYHA function classes was derived from a real-world evi-
dence in China.24 Given that one-time hospitalization could
reduce the life quality of HFpEF and HFmrEF patients, so each
hospitalization for HF each cycle would reduce the utility
value by 0.1 (Table 2).20

Health and clinical outcomes

Health and clinical outcomes were compared between both
groups including the number of hospitalization for HF and
CV deaths per 1000 simulated patients, the average survival
time, total cost, and QALYs per patients as well as the incre-
mental cost-effectiveness ratio (ICER), which was calculated
by the incremental difference in outcomes. The ICER was ap-

plied to estimate the magnitude of the increased costs per
QALY in health decision. As recommended by the relevant
guidelines: ICER < 1-time gross domestic product (GDP) per
capita, the increased cost per QALY is completely worth it
and very cost-effective; 1-time GDP per capita < ICER < 3-
time GDP per capita, the increased cost per QALY is accept-
able and cost-effective; ICER > 3-time GDP per capita, the in-
creased cost per QALY is not worth it and not cost-effective.13

The willingness-to-pay (WTP) thresholds of $12 652.5/QALY
and $37 687.5/QALY, which was associated with the
one-time and three-time GDP per capita of China in 2021
was applied to assess the cost-utility of a intervention (dapa-
gliflozin). An incremental cost per QALY was below the WTP,
indicating adding dapagliflozin to standard therapy was con-
sidered cost effective.25,26

Sensitivity analyses

Uncertainty of quantitative parameters was evaluated by
one-way and probability sensitivity analyses (PSA). One-way
sensitivity analysis was applied to assess the uncertainty of
the model by changing each parameter within a reasonable
range according to the recommendations of the guidelines
of pharmacoeconomic evaluations of China (2020).13 Some
specified range such 95% confidence intervals could derive
from the published literature. For probability and cost with-
out specified range, the assuming range of ±10% and ±20%
respectively was applied, and the range of annual discount
rate was from 0% to 8% (Table 1). The results were presented
as a tornado diagram.

PSA assessed the uncertainty of the model in the form of
Monte Carlo simulation, using 1000-time simulated results
to assess how the simultaneous uncertainties about model
parameter across their specified distributions might affect
outcomes. The results were represented by cost-effective-
ness-acceptability curves and scatter diagram.

Scenario analyses were performed for model input as-
sumptions, including time horizon, the cost of dapagliflozin,
and hospitalizations for HF. We explored the cost-utility of
the adjunct use of dapagliflozin to standard therapy among
HF patients across the range of LVEF based on the DAPA-HF
and DELIVER studies (≤30%, >30 and ≤37%, >37 and ≤44%,
>44 and ≤51%, >51 and ≤60%, >60%).27 We also explore
the cost-utility of dapagliflozin among HFpEF or HFmrEF pa-
tients according to age and frailty index (FI).28,29

Results

Model validation

When the model was operated for 2.3 years, the CV mortality
and the rate of hospitalization for HF was 8.28% and 10.3% in

Table 2 New York Heart Association classification transition
probabilities per cycle (3 months)

To I II III IV Distribution

From
I 0.977 0.019 0.004 0 Dirichlet
II 0.008 0.981 0.010 0.001 Dirichlet
III 0 0.034 0.960 0.006 Dirichlet
IV 0 0 0.055 0.945 Dirichlet
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the dapagliflozin group, and the CV mortality and the rate of
hospitalization for HF was 9.1% and 13.2% in the standard
group. The average survival time of the two groups was 15
and 13.75 years, respectively, indicating that our model was
reliable.

Base case analysis

In the base case over a 15 year lifetime horizon, the dapagli-
flozin group we predicted in our model had 527 hospitaliza-
tions for HF and 496 CV deaths each 1000 simulated patients,
compared with 658 hospitalizations for HF and 527 CV deaths
each 1000 patients in the standard group, along with 131
lower hospitalizations for HF and 31 lower CV deaths in the
dapagliflozin group. The average cost per patient was
$7245.77 and $5407.55 in the dapagliflozin group and the
standard group, along with an incremental cost of
$1838.22. The average QALYs per patient was 6.00 QALYs
and 5.84 QALYs in the dapagliflozin group and the standard
group, along with an incremental QALYs of 0.15 QALYs,
resulting in the ICER of $11 865.33/QALY, which was below
the WTP of $12 652.5/QALY (Table 3).

Univariate sensitivity analyses

The outcomes of univariate sensitivity analysis represented as
a tornado diagram (Figure 2) indicated that the CV death in
both group was the most sensitive variable, which was more
than three-time WTP of $37 957.5/QALY; other variables had
a little impact on the ICER, which was all lower than one-time
GDP of $12 652.5/QALY.

Probability sensitivity analysis

Most red spots were located in the upper-right quadrant,
demonstrating that dapagliflozin group was likely to produce
a higher expense but gained a higher QALY (Figure 3). PSA
showed that 54.6% of simulated population treated with dap-
agliflozin and standard therapy was cost-effective at a WTP
threshold $12 652.5/QALY, but 71.6% of simulated popula-
tion treated with dapagliflozin and standard therapy was
cost-effective at a WTP threshold $37 957.5/QALY (Figure 4).

Scenario analysis

Different prices of dapagliflozin (reduced by 20%, 40%, and
60%) incurred different ICERs ($9305.654/QALY vs.
$6745.982/QALY vs. $4186.31/QALY).The cost per QALY
gained from the dapagliflozin group ranged from
$11 865.33 to $27 599.35 approximately over 5 and 15 year
time horizons, respectively. The cost per QALY gained from
the dapagliflozin group changed from $10 440.18/QALY to
$12 556.94/QALY over different level of hospital. The
add-on dapagliflozin treatment for HF was cost-effective ex-
cept HF patients with a LVEF of >51 and ≤60%. HFpEF or
HFmrEF patients over 65 years was more cost-effective than
that under 65 years. HFpEF or HFmrEF patients with a higher
FI (≥0.311) contributed to more pharmacoeconomic benefits
(Table 4 and Data S1).

Discussion

This study was a cost-utility analysis of the adjunct use of
dapagliflozin to standard therapy among patients with
HFpEF or HFmrEF. The related data derived from DELIVER
study and national statistical database. The findings in our
study showed add-on dapagliflozin was considered to be a
cost-effective option for patients with HFpEF or HFmrEF.
The cost per QALY gained was $11 865.33, which was
lower than one-time GDP of $12 652.5/QALY. The
cost-effectiveness was consistently maintained throughout a
serious sensitivity analysis. We provided insights for
decision-making in healthcare from simulated results.

As SGLT2i showed the benefits with sufficient statistical ef-
ficacy in patients with HFpEF or HFmrEF which opened a new
era for the treatment of HFpEF and HFmrEF.10,11 Acting
through neurohumoral pathways showed their greatest ben-
efit in patients with HFrEF, but showed attenuated benefit in
patients with a LVEF of >40%.30 SGLT2is tended to not act
through neurohumoral pathways and no gradient in their ef-
fect associated with LVEF was estimated. The magnitude of
the effect of empagliflozin on patients with a LVEF <65%
was similar but that on patients with a LVEF ≥65% was atten-
uated, and the effect of dapagliflozin did not differ by
LVEF.27,31 What is more, promising evidence indicated the
benefits of dapagliflozin in normal patients were consistent
with frailer patients and recently hospitalized patients which

Table 3 The results from base-case analysis

Total cost ($)
Total life

years (QALY)
Incremental
cost ($)

Incremental life
years (QALY)

ICER
($ per QALY)

Dapagliflozin group 7245.77 6.00 1838.22 0.15 11 865.33
Control group 5407.55 5.84

QALY, quality-adjusted life-year.
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Figure 3 Scatter plot showing the incremental costs and the incremental
quality-adjusted life-year for a thousand simulations. QALY,
quality-adjusted life-year.

Figure 4 Cost-effectiveness acceptability curve showing the maximum
willingness to pay and the corresponding probability of
cost-effectiveness for dapagliflozin group and standard group. WTP, will-
ingness-to-pay.

Figure 2 Tornado diagram showing the resulting ICERs across the values of the parameters. Red corresponds to the lower limit while green corre-
sponds to the upper limit of the parameter. CV, cardiovascular; HF, heart failure; NYHA, New York Heart Association.
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broke traditional thoughts.29,32 Overall, the benefits of
dapagliflozin in patients with HF, including in patients with
a LVEF (≥60%), in patients who received dapagliflozin during
or soon after hospitalization, and in patients with a previous
LVEF of ≤40% but has improved to 40% were conserved.
Meanwhile, the add-on dapagliflozin treatment for HF was
cost-effective except for HF patients with a LVEF of >51
and ≤60%. HFpEF or HFmrEF patients with a higher FI
(≥0.311) contributed to more pharmacoeconomic benefits
based on the scenario analysis. Considering that the mean
age of HF patients in China was 65 years and treatment with
dapagliflozin was expected to extend survival time by up to
2–2.5 years among 65-year-old patients with HFpEF or
HFmrEF,3,12 it was reasonable that the add-on dapagliflozin
treatment for HFpEF or HFmrEF patients over 65 years was
more cost-effective. A series of scenario analysis could pro-
vide the promising evidence for the subgroup of HFpEF or
HFmrEF patients who could get more pharmacoeconomic
benefits according to LVEF, age, and frailty.

In the sensitivity analysis, CV mortality in both group was
the most sensitive variable in cost effectiveness, followed
by the cost of dapagliflozin and hospitalization for HF, and
other variables cause a little changes on the model. The find-
ing was expected in our outcomes, because dapagliflozin

could not reduce CV mortality (hazard ratio, 0.88; 95% CI,
0.74 to 1.05) in patients with HFpEF or HFmrEF,11 but com-
paring results from absolute risk differences could provide
an alternative picture of treatment benefit. From scenario
analysis, the lower price of dapagliflozin and the higher the
cost of hospitalization could incur more pharmacoeconomic
benefits. There were over 10 million patients suffering HF in
China4; according to our model, dapagliflozin could reduce
131 hospitalizations for HF and 31 CV deaths each 1000 sim-
ulated patients a year, dapagliflozin could save $2.5 billion a
year and 31 thousand life a year. Generally, dapagliflozin
not only brought more pharmacoeconomic benefits but also
improved life and health, which was also the significance of
our study.

To our best knowledge, we are the first to study the
cost-utility of the add-on dapagliflozin treatment for HFpEF
and HFmrEF. Chinese HFpEF patients with higher comorbidi-
ties were associated with high risk of hospitalization for HF
and CV death within 1 year.33 Previous studies have focused
on HFrEF or HF as a homogeneous group. A number of
cost-utility studies on adding SGLT2is to standard therapy
for HFrEF have been performed. Dapagliflozin in HFrEF have
generated advantages in cost-effectiveness in China, United
States, Australia, Egypt, and Asia-Pacific region.34–37

Cost-utility analyses of the add-on empagliflozin in HFrEF
had also been proved to be cost-effective in China,
Asia-Pacific region, and Thailand.38–40 The adjunct use of
SGLT2is to standard therapy among HFrEF patients in China
was a cost-effective option. However, there was little evi-
dence on the cost-utility of the add-on SGLT2is treatment
for HFpEF and HFmrEF. The cost per QALY gained was
$11 809 in Thailand with a lower WTP ($4773.27/QALY),
which empagliflozin was not a cost-effective add-on treat-
ment for patients with HFpEF.38 We previously reported the
pharmacoeconomics advantage of empagliflozin in HFrEF
and HFpEF in China.41 Additionally, several studies have
shown that dapagliflozin was cost-effective in the treatment
of diabetes42,43 Therefore, adding dapagliflozin to standard
therapy was a cost-effective choice for HFpEF and HFmrEF pa-
tients with diabetes.

Our study has several advantages. One is our Markov
model different from many previous cost-effectiveness analy-
ses in HF that adopted a three-state Markov model (stable,
hospitalization, and death),44 and different NYHA function
classes had different cost and utilities especially NYHA class
III and NYHA class IV. Clinical events in our model including
non-CV death, CV death, hospitalization for HF, and readmis-
sion for HF better reflected the clinical pathway of patients
with HFpEF or HFmrEF. The other was some related data in-
cluding non-CV death, cost, and utility derived from studies
on Chinses HF populations, which was consistent with the
local healthcare setting. To a certain extent, the adoption of
the local data was more reasonable for the practical scenar-
ios of the Chinese HF population.

Table 4 The result of scenario analyses presented as ICER

Scenario ICER ($ per QALY)

Price for dapagliflozin
Reduced by 20% 9305.65
Reduced by 40% 6745.98
Reduced by 60% 4186.31

Time horizon
5 years 27 599.35
10 years 15 591.11
15 years 11 865.33

Hospital level
Town hospital 12 556.94
County hospital 12 372.18
Municipal hospital 11 865.33
Provincial hospital 11 712.85
Ministerial hospital 10 440.18

LVEF
≤30% 4882.72
>30 and ≤37% 10 294.79
>37 and ≤44% 6105.52
>44 and ≤51% 11 550.49
>51 and ≤60% 64 243.96
>60% 4646.05
Pooled cohort 7540.01

Age
<55 years old �69 232.60
55–64 years old �15 836.80
65–74 years old 8440.93
≥75 years 7612.60

Frailty index (FI)
FI ≤ 0.210 (not frail) 12 861.62
FI 0.211–0.310 (more frail) �14 1465.00
FI ≥ 0.311 (most frail) 41 75.17

ICER, incremental cost-effectiveness ratio; LVEF, left ventricular
ejection fraction; QALY, quality-adjusted life-year.
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Our results should be explained within the disadvantages
of our analysis. First, hospitalization for non-HF that could
not be directly acquired from the DELIVER study trial was
not enrolled in our model. Second, the data on CV death
and hospitalization for HF derived from the DELIVER study re-
mained unchanged over a lifetime horizon, leading to uncer-
tainty of long-term extrapolation which has been validated
through a serious sensitivity analysis. Third, an assumption
was proposed that patients with HFpEF or HFmrEF in the
model could tolerate recommended dose without the ad-
verse reaction events but the DELIVER study showed that
the most common adverse reaction events including major
hypoglycaemic events and volume depletion were not signif-
icantly different. Fourth, owing to a lack of relevant data, we
did not take it into account that adding dapagliflozin to
standard therapy could improve NYHA function classes in
HFrEF and HFmrEF patients and reduce the occurrence of
deterioration, and our results may be more reliable when
considering the condition. Fifth, this was a mathematical
model combined with national conditions in China, and the
generalisability of our findings should be limited to settings
or contexts similar to those of this study.

Conclusions

From a public healthcare system perspective, the adjunct use
of dapagliflozin to standard therapy among patients with
HFpEF or HFmrEF generated advantages in cost-effectiveness
in China at a WTP of $12 652.5/QALY. The clinical decision

on whether to use dapagliflozin should be based on shared
decision-making that reflects therapy associated with bene-
fits, risks, costs, and patient preferences. However, more
cost-effectiveness analyses based on real world evidence of
populations in China need to be validated.
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