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Abstract

Aims This study was to determine the cost‐effectiveness of dapagliflozin in heart failure with reduced ejection fraction
(HFrEF) patients in China from a perspective of health care payers.
Methods and results We built a Markov model to perform a cost‐effectiveness analysis comparing standard
treatment + dapagliflozin (10 mg, q.d.) with standard treatment for HFrEF. The base case in our simulation was a 65‐year‐
old HFrEF patient and was modelled over 15 years. Inputs of the model were derived from the Dapagliflozin and Prevention
of Adverse Outcomes in Heart Failure trial and other relevant data from China. Costs, quality‐adjusted life year (QALY), and
incremental cost‐effectiveness ratio (ICER) were estimated for adding dapagliflozin relative to standard treatment. Costs
and QALY were discounted at a 4.2% rate annually. All costs are presented in 2017 US dollars. Dapagliflozin would be consid-
ered very cost‐effective if the ICER was lower than a willingness‐to‐pay (WTP) threshold of $8573.4. Uncertainty was assessed
in our model using one‐way, two‐way, and probabilistic sensitivity analysis (PSA). In our base case, compared with standard
treatment, adding dapagliflozin was more expensive ($5829.4 vs. $4377.1) but more effective (4.82 vs. 4.44 QALYs). The re-
spondent ICER was $3827.6 per QALY gained at 15‐year follow‐up. When the simulated horizon was longer than 3.5 years,
the respondent ICER became lower than the WTP threshold. The inputs with the largest impact on ICER were the cost of
dapagliflozin, the cardiovascular mortality in both groups, and the cost of hospitalization for heart failure. Most results of sen-
sitivity analysis were robust. PSA showed a similar result as the base case (ICER = $4412.5 per QALY gained). In Monte Carlo
simulation, at a WTP threshold of $8573.4 per QALY, dapagliflozin was considered very cost‐effective in 53.10% of the
simulations.
Conclusions Dapagliflozin was a very cost‐effective treatment option for HFrEF patients in China according to the result of
our model. Our findings will help doctors and health care payers to make decisions in clinical practice. Future real‐world stud-
ies of cost‐effectiveness of dapagliflozin based on Chinese population were also needed.
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Introduction

Heart failure (HF) is a severe public health problem with
heavy economic burden worldwide. A recent study reported
that the prevalence of HF was about 1.3% and estimated that
there were more than 10 million HF patients in China.1 The
estimated HF cost for China was $5.42 billion, accounting

for 5.01% of total health care costs in 2012.2 Heidenreich
et al. estimated that hospitalization for HF would account
for 80% of the cost for care of HF patients.3 In China, the in-
patient cost among urban HF patients accounted for 66% of
their total cost.4 Therefore, a large amount of money for HF
management will be saved if we are able to reduce HF admis-
sion rate.
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Several large‐sample‐sized clinical trials have shown that
inhibitors of sodium–glucose cotransporter 2 reduce the risk
of HF hospitalization in patients with type 2 diabetes
mellitus.5–8 Recently, the Dapagliflozin and Prevention of Ad-
verse Outcomes in Heart Failure (DAPA‐HF) trial indicated
that adding dapagliflozin, compared with placebo, resulted
in a significant 26% reduction in the primary outcome of a
composite of HF worsening (hospitalization or an urgent visit
resulting in intravenous therapy for HF) or cardiovascular (CV)
death in HF with reduced ejection fraction (HFrEF) patients.9

Thus, it is reasonable to initiate dapagliflozin for HFrEF
patients who have been treated by standard treatment to
further improve their outcomes.

Besides therapy effectiveness, economic benefit is also an
important consideration in medical decision and medical
policymaking. Cost‐effectiveness (CE) analysis (CEA) is a use-
ful approach to assess medication value by quantifying and
comparing the therapy cost and effectiveness of different
treatment strategies. The CE of dapagliflozin (compared with
different treatment strategies) for patients with type 2 diabe-
tes mellitus was not consistent in China.10,11 Additionally,
there is no study about the CE of dapagliflozin among HFrEF
patients in China. With the goal of aiding decision making,
we estimated the CE of adding dapagliflozin to standard
treatment compared with not adding dapagliflozin for HFrEF
patients in China’s medical circumstance from a perspective
of health care payers.

Material and method

Rational and construction of model

We used a Markov model (Model 1) to perform a CEA com-
paring two treatment strategies for HFrEF patients:
dapagliflozin (10mg, q.d.) + standard treatment (dapagliflozin
group) versus standard treatment (control group). Standard
treatment was defined as the therapy for HFrEF based on
the DAPA‐HF trial. Unless contraindicated or not tolerated,
treatment should include (i) an angiotensin‐converting‐
enzyme inhibitor (ACEI), an angiotensin receptor blocker
(ARB), or sacubitril–valsartan; (ii) a beta‐blocker; and, if
appropriate, (iii) a mineralocorticoid receptor antagonist.9

Detailed structures of Model 1 were shown in Figure 1. The
base case was a 65‐year‐old patient from a hypothetical
cohort of 2370 patients based on the characteristics observed
in the DAPA‐HF trial.9 Additional model inputs were derived
from other published reports. We assumed that this cohort
received fixed treatments and kept the doses throughout
the model horizon. There were five Markov states in our
model: New York Heart Association (NYHA) functional classifi-
cation I, II, III, and IV and death. The initial distribution of
NYHA class of our hypothetical cohort was based on the base-
line characteristics of the DAPA‐HF trial (0% I, 67.5% II, 31.6%
III, and 0.9% IV).9 We set the cycle length to 3 months and

Figure 1 Markov model structure. HFrEF patients enter the model and are placed on either dapagliflozin + standard treatment or standard treatment.
The initial distribution of NYHA classification is derived from the Dapagliflozin and Prevention of Adverse Outcomes in Heart Failure trial. Patients will
experience no event, heart failure (HF) hospitalization, or death every 3 months. Those who do not die will transition their NYHA classification at the
end of cycle. In Model 2, the risk of HF‐associated hospitalization replaces the risk of HF hospitalization and the fixed probability of HF readmission. CV,
cardiovascular; HFrEF, heart failure with reduced ejection fraction; NYHA, New York Heart Association.
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the total number of cycles to 60 (equal to 15 years), which
was able to not only compare the results of our model with
the results observed in the DAPA‐HF trial at the end of the
sixth cycle (18 months), but also explore the potential
long‐term effect. Because the risk of readmission in vulnera-
ble period was substantially higher than that in stable
period,12 we assumed that all HF readmission occurred in
2 months for patients who experienced an HF hospitalization
in our model, and we arranged a fixed probability of HF read-
mission for each HF hospitalization. Patients would transition
between different NYHA functions at the end of each cycle.
Events included HF hospitalization, HF readmission, CV death,
and non‐CV death. Our model used half‐cycle correction to
prevent overestimation of expected survival. Only direct costs
(hospitalization and prescription drugs for HF) were
accounted for in our model. Inputs of cost in Markov model
were converted into respondent values in 2017 using the
consumer price indexes of health care. According to the Na-
tional Bureau of Statistics of China, the consumer price in-
dexes of health care in China from 2015 to 2018 were
102.7, 103.8, 106.0, and 104.3, respectively.13 Future costs
were discounted at a rate of 4.2%, which was the geometric
mean based on these figures. Although there was an agree-
ment on the need for discounting when it came to measuring
costs or outcomes in monetary values, there was no universal
agreement on whether or not to discount non‐monetary
outcomes. In this study, both life year and quality‐adjusted
life year (QALY) were discounted at the same rate of 4.2%,
and a range of 0% to 8% was also tested in sensitivity analy-
sis. Other non‐monetary outcomes (HF hospitalization, HF re-
admission, and death) were not discounted. In addition, we
also built Model 2 where a single risk of HF‐associated hospi-
talization was used to replace the risk of HF hospitalization
and the probability of HF readmission in Model 1, while other
inputs were the same as those in Model 1.

To enable readers to reproduce our simulation, the details
of our model were described in Table 1. Model building
and analyses were performed with TreeAge Pro 2011
(Williamstown, MA. USA).

Model inputs

Inputs of mortality and heart failure‐associated
hospitalization
An assumption of our model was that CV mortality and risks
of hospitalization for HF were constant throughout the model
horizon. During the 18.2‐month follow‐up of the DAPA‐HF
trial, 9.6% of patients in the dapagliflozin group and 11.5%
of patients in the placebo group died due to CV causes.9

We converted these to 3‐month probabilities, which were
1.644% in the dapagliflozin group and 1.996% in the control
group. We assumed that the risk of non‐CV death was similar
across both groups. An age‐dependent risk of non‐CV death

was derived from the Report on China’s Cause of Death
2017 (published by the China Center for Disease Control
and Prevention).14 The risks of HF hospitalization were 9.7%
in the dapagliflozin group and 13.4% of patients in the pla-
cebo group.9 These risks were converted to 3‐month proba-
bilities (1.674% for the dapagliflozin group and 2.346% for
the control group). We used a fixed probability of experienc-
ing an HF readmission after an HF hospitalization (47.359%)
according to the result of the DAPA‐HF trial.9 In Model 2,
we used risks of HF‐associated hospitalization, and the pa-
rameters were 3.568% in the control group and 2.517% in
the dapagliflozin group.

Inputs of New York Heart Association function classification
New York Heart Association classification reflected the activi-
ties of daily living and was regarded as a marker of health sta-
tus. The utilities for NYHA functional classification were based
on the result of the Cardiac Resynchronization—Heart Failure
trial15 and were converted to 3‐month utilities. HF‐associated
hospitalization was assumed to cause the worsening of health
status; thus, we applied a one‐time disutility each cycle,
by subtracting patient’s utility in each NYHA class by 0.1 if
patients experienced a hospitalization for HF (including
HF hospitalization, HF readmission, and HF‐associated
hospitalization).15,16 Transition between different NYHA clas-
ses at the end of every cycle was assumed to be similar for
both arms because of lack of the effect of dapagliflozin on
NYHA classification. Estimates of transition probabilities be-
tween NYHA classifications (Table 2) were derived from the
Study of the Effects of Nebivolol Intervention on Outcomes
and Re‐hospitalization in Seniors with Heart Failure trial.16

Inputs of costs
All inputs of costs were converted to US dollars (1 dollar = 7
Chinese Renminbi). The costs of hospitalization for HF and ba-
sic HF medications were derived from a real‐world study in
2014 that covered national urban employees and residents
in China.4 The costs in 2014 were inflated at rates of 2.7%,
3.8%, and 6.0% to respondent values in 2017.13 Finally, the
cost of per hospitalization for HF was $1993.7, and the cost
for basic HF medications (including ACEI, ARB, beta‐blocker,
spironolactone, diuretics, organic nitrates, phosphodiesterase
inhibitor, digitalis, trimetazidine, statins, and anti‐arrhythmic
drugs) was $95.9 every 3 months. Because the cost for

Table 2 New York Heart Association classification transition prob-
abilities 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

Cost‐effectiveness of adding dapagliflozin 3585

ESC Heart Failure 2020; 7: 3582–3592
DOI: 10.1002/ehf2.12844



basic HF medications included ACEI, ARB, beta‐blocker,
spironolactone, and diuretics, we assumed that standard
treatment (control group) cost was $95.9 per cycle. In the
DAPA‐HF trial, 10.7% of patients were prescribed sacubitril–
valsartan, which was a more expensive drug than traditional
anti‐renin‐angiotensin‐aldosterone system drugs. The recom-
mended cost of sacubitril–valsartan (target dose 200 mg, b.i.
d.) was $511.7 every 3months in 2019,17 and we converted it
into $470.9 in 2017. Accordingly, we tested a range of stan-
dard treatment cost from $95.9 to $566.7 in sensitivity anal-
ysis. The cost of dapagliflozin per cycle ($64.3) used by our
model was higher than the AstraZeneca’s recommended re-
tail price in 2019 ($56.1)17, and we converted it to the value
in 2017 ($59.1). Therefore, the drug cost in the dapagliflozin
group was $155 per cycle. As mentioned before, future costs
were discounted at a rate of 4.2%, and a range of 0% to 8%
would also be tested in sensitivity analysis.

Outcome measures
We calculated all‐cause mortality, CV mortality, life years,
QALYs, number of hospitalization for HF, mean total cost
(HF drugs and hospitalization for HF), and incremental CE ra-
tio (ICER, dapagliflozin group versus control group). QALY was
an outcome measured as life years adjusted by patients’ pref-
erences for various health states. It incorporated both the
quality (morbidity) and quantity (mortality) of life. ICER was
the ratio of the difference in costs divided by the difference
in outcomes. When one of the alternatives (dapagliflozin
group) was both more expensive and more effective than an-
other (control group), the ICER was used to determine the
magnitude of the added cost for each unit in health improve-
ment. There was no fixed willingness‐to‐pay (WTP) threshold
to determine CE in China. The World Health Organization—
Choosing Interventions That Are Cost‐Effective method rec-
ommended researchers to determine whether an interven-
tion was cost‐effective by comparing the ICER to the per
capita gross domestic product (GDP) for the country where
the intervention occurred.18 According to this method, inter-
vention was considered cost‐effective if its ICER was less than
three times the per capita GDP and not cost‐effective if it was
greater than or equal to this threshold. If the ICER was less
than the per capita GDP for the country, it was considered
very cost‐effective. Data of the per capita GDP for China in
2017 ($8573.4) were derived from the National Bureau of
Statistics of China.19

Sensitivity analysis

Uncertainty was assessed in our model using one‐way, two‐
way, and probabilistic sensitivity analysis (PSA). In one‐way
sensitivity analysis, we tried a plausible range for a certain
variable (Table 1) to determine its potential impact on ICER,
while all other variables were held constant. In addition to

varying model inputs, we also varied model horizon from
18 months to 15 years. Two‐way sensitivity analysis would
be used between inputs that affected the ICER by more than
$800.

As for PSA, one advantage was that any number of param-
eter uncertainties could be incorporated into an analysis. Re-
sults of PSA estimated the total impact of uncertainty on the
model. In PSA of our model, statistical distributions were
assigned to key parameters. A second‐order Monte Carlo
simulation was performed at random 10 000 times based
on the specific distributions of key parameters (Table 1). Re-
sults of the PSA were shown as scatterplots.

Results

Base case and cohort

According to Model 1, mean total costs for patients in the
dapagliflozin group and the control group were $5829.4 and
$4377.1 over a 15‐year time horizon, respectively. The
dapagliflozin group yielded 4.82 QALYs with 7.11 life years,
and the control group yielded 4.44 QALYs with 6.60 life years.
These resulted in an ICER (dapagliflozin group versus control
group) of $3827.6 per QALY gained, which was less than the
per capita GDP for China in 2017 ($8573.4).

In the simulated cohort (N = 2370) analysis, 1656 patients
(69.9%) in the dapagliflozin group and 1794 patients (75.7%)
in the control group died during the 15‐year follow‐up. The
total number of hospitalization for HF in the dapagliflozin
group (2085) was 623 less than that in the control group
(2708). Supporting Information, Table S1 showed relative
events derived from the DAPA‐HF trial and our model. These
results demonstrated that the calculated value of our model
fitted well with the results of the DAPA‐HF trial.

As the model horizon varied from 18 months to 15 years
(Figure 2), the respondent ICER decreased from $14 883.4
(less than three times per capita GDP for China in 2017) to
$3827.6 per QALY gained. Notably, when the simulated hori-
zon of Model 1 was longer than 3.5 years, the respondent
ICER became lower than the per capita GDP for China in
2017 ($8573.4).

The ICER derived from Model 2 was $3732.3 per QALY
gained. Detailed results of Model 2 were shown in Table 3.

One‐way and two‐way sensitivity analysis

In one‐way analysis, we found that the cost of dapagliflozin
had the biggest impact on the ICER of Model 1. At its upper
limit, the respondent ICER was $12696.6 per QALY gained,
which was higher than the per capita GDP for China in 2017
($8573.4) but still lower than three times per capita GDP
(Supporting Information, Table S2). Notably, most results of
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one‐way sensitivity analysis indicated that the ICERs were
lower than $8573.4. A tornado diagram (Figure 3) was used
to depict the variables that affected the ICER by more than
$800.

Results of two‐way sensitivity analysis were presented in
Supporting Information, Table S3. Most results of two‐way
sensitivity analysis were also robust, while the parameters
with the largest impact on ICER were the CV mortality in both
groups and the cost of dapagliflozin, which led the ICER
higher than three times the per capita GDP ($25 720.3).

The results of sensitivity analysis for Model 2 (Supporting
Information, Tables S2 and S4) were similar as those of
Model 1.

Probabilistic sensitivity analysis

The results of PSA were presented by an incremental
cost‐incremental QALYs scatterplot (Figure 4). For Model 1,
mean total costs for patients were $6170.3 with 4.99 QALYs
in the dapagliflozin group and $4639.8 with 4.64 QALYs in
the control group over a 15‐year time horizon. These resulted
in an ICER of $4412.5 per QALY gained, which was $584.9
higher than the base case. In Monte Carlo simulation,
81.30% of simulations indicated that adding dapagliflozin
was more expensive and 59.15% of simulations showed that
adding dapagliflozin was more effective than standard treat-
ment. At a WTP threshold of $8573.4 per QALY, dapagliflozin

Figure 2 The incremental cost‐effectiveness ratio of Markov model by different simulated horizon. The orange dotted line represents three times the
per capita gross domestic product (GDP) in 2017; the red dotted line represents the per capita GDP. QALY, quality‐adjusted life year.

Table 3 Result of the base case and the simulated cohort

Measurements Model 1 Model 2

Time horizon = 15 years Dapagliflozin Control Dapagliflozin Control

Mean total cost ($) 5829.4 4377.1 5858.4 4436.6
Mean life year 7.11 6.60 7.11 6.60
Mean CE ($ per life year) 819.6 663.7 823.7 672.7
ICER ($ per life year) 2809.4 — 2750.6 —

Mean QALYs 4.82 4.44 4.82 4.44
Mean CE ($ per QALY) 1209.0 985.4 1215.4 999.4
ICER ($ per QALY) 3827.6 — 3732.3 —

Cohort analysis N = 2370 N = 2370 N = 2370 N = 2370
Total number of HF hospitalization 1415 1838 — —

Total number of HF readmission 670 870 — —

Total number of HF‐associated hospitalization 2085 2708 2138 2793
Total death (n, %)

Cardiovascular death 1394 (58.8%) 1557 (65.7%) 1394 (58.8%) 1557 (65.7%)
Non‐cardiovascular death 1656 (69.9%) 1794 (75.7%) 1656 (69.9%) 1795 (75.7%)

CE, cost‐effectiveness; HF, heart failure; ICER, incremental cost‐effectiveness ratio; QALY, quality‐adjusted life year.
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was considered cost‐effective in 53.10% of the simulations.
This acceptability only increased to 57.43% at a WTP thresh-
old of $25 720.3 per QALY. The PSA result of Model 2 was
presented in Figure 4.

Discussion

Several CE studies have tested whether dapagliflozin could be
cost‐effective compared with other treatment strategies for

diabetes patients in China, but their conclusions were not
consistent.10,11 However, there was no CE study for
dapagliflozin in HFrEF patients. Given that the combination
of dapagliflozin has potential for widespread use among HFrEF
patients, decision makers must determine whether the extra
benefit with dapagliflozin is worth the additional costs. This
is the first CEA of dapagliflozin for HFrEF patients regardless
of diabetes. The simulations (Models 1 and 2) showed that
even though adding dapagliflozin to standard treatment for
HFrEF was unlikely to be cost saving, dapagliflozin effectively
reduced the total number of hospitalization for HF and CV

Figure 3 One‐way sensitivity analysis of Markov models (tornado diagram). Variables that affect the ICER by more than $800 are displayed. CV, car-
diovascular; HF, heart failure; ICER, incremental cost‐effectiveness ratio.
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Figure 4 Scatterplot of incremental costs and incremental QALYs over a 15‐year follow‐up for adding dapagliflozin relative to standard treatment.
Probabilistic sensitivity analysis results of 10 000model simulations. (A) The effect of uncertainty of Model 1. At a WTP threshold of $8573.4 per QALY,
dapagliflozin was considered cost‐effective in 53.10% of the simulations. This acceptability only increased to 57.43% at a WTP threshold of $25 720.3
per QALY. (B) The effect of uncertainty of Model 2. At a WTP threshold of $8573.4 per QALY, dapagliflozin was considered cost‐effective in 53.94% of
the simulations. This acceptability only increased to 57.37% at a WTP threshold of $25 720.3 per QALY. ICER, incremental cost‐effectiveness ratio; PSA,
probabilistic sensitivity analysis; QALY, quality‐adjusted life year.
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death. The consequential ICERs ($3827.6 per QALY gained in
Model 1 and $3732.3 in Model 2) were lower than the per
capita GDP for China in 2017 ($8573.4), which indicated that
adding dapagliflozin was a very cost‐effective strategy com-
pared with standard treatment. The results of sensitivity anal-
ysis were robust to most inputs’ uncertainty. Overall, our
study provides a valuable, quantitative assessment of
dapagliflozin for decision makers and health care payers.

Although the results of PSA also demonstrated that adding
dapagliflozin was very cost‐effective, at a range of WTP from
$8573.4 per QALY to $25 720.3 per QALY, the acceptability
was very stable (nearly 60%, which was not high). The level
of WTP just has a slight impact on the acceptability of adding
dapagliflozin. This means that it is necessary for us to identify
the potential HFrEF patients who may benefit more from
adding dapagliflozin to standard treatment, because there
may be some individuals with dapagliflozin who cannot
reduce the risk of events or require high medical expense
with just a slight benefit.

According to our models, the model horizon had a large
impact on the ICER. When patients use dapagliflozin for half
a year, adding dapagliflozin would be considered cost‐
effective. If dapagliflozin treatment lasts for more than
3.5 years, it would be very cost‐effective. This indicated that
if patients with HFrEF have a long life expectancy and good
compliance, they may benefit more from dapagliflozin treat-
ment. Additionally, low price of dapagliflozin and high ex-
pense on hospitalization for HF would make adding
dapagliflozin more cost‐effective.

We also found that CV mortality had a great impact on the
model results. If the gap of CV mortality between two groups
was small enough, it was possible that adding dapagliflozin
was not cost‐effective according to the results of our models.
The range of variation of CV mortality was derived directly
from the total cohort of the DAPA‐HF trial. It was noteworthy
that the hazard ratio (dapagliflozin versus placebo) of Asian
patient subgroup in the DAPA‐HF trial was smaller than the
hazard ratio of the total cohort.9 Therefore, the gap of a com-
posite of worsening HF and CV mortality in Asian patients was
probably larger between adding dapagliflozin and standard
treatment than that in our models.

Although similar beneficial effects of dapagliflozin on out-
comes for HFrEF were observed in different subgroups (age,
background therapy, etc.),20,21 the results of the DAPA‐HF trial
also showed that HFrEF patients who were men, Asian, or with
NYHA II, left ventricular ejection fraction ≤median (unknown),
N‐terminal pro‐B‐type natriuretic peptide ≤ median (around
1400 pg/mL), or without atrial fibrillation might benefit more
from dapagliflozin treatment.9 According to the results of
our models, it is reasonable to bemore positive to recommend
dapagliflozin therapy to HFrEF patients if they have a long life
expectancy (>3.5 years), or they can receive dapagliflozin
therapy at a low price, or their cost of per hospitalization for
HF was very expensive, because adding dapagliflozin in these

patients would not only reduce their adverse events but also
provide a lower cost of per QALY gained.

Besides dapagliflozin, the Prospective comparison of Angio-
tensin Receptor neprilysin inhibitors with Angiotensin
converting enzyme inhibitors to Determine Impact on Global
Mortality and morbidity in Heart Failure (PARADIGM‐HF) trial
showed that another emerging drug, sacubitril–valsartan, ef-
fectively reduced the risk of a composite of CV mortality and
HF hospitalization in HFrEF patients.22 It was of interest which
drug was appropriate to prescribe for HFrEF patients if their
symptoms were not well controlled after standard HF treat-
ment. However, there was no head‐to‐head trial to compare
the effect between sacubitril–valsartan and dapagliflozin on
outcomes in HFrEF patients. Additionally, there was no CE
study of sacubitril–valsartan in China either. Conclusions of
previous studies of CEA of sacubitril–valsartan were different
by foreign health care circumstances.23–26 In China, although
both of dapagliflozin and sacubitril–valsartan are in the health
insurance drug list, the cost of sacubitril–valsartan (200mg, b.
i.d., $5.7) was more expensive than the cost of dapagliflozin
(10 mg, q.d., $0.6). Notably, when the cost of standard treat-
ment increased (when considering the cost of sacubitril–
valsartan) in our model, the ICER increased simultaneously,
which meant that adding dapagliflozin to standard treatment
that contained sacubitril–valsartan would be less cost‐
effective. This suggests that it may be reasonable and accept-
able for us to choose dapagliflozin first based on the economic
consideration in some HFrEF patients who are economically
challenged.

Because this was a mathematical model study, and the
analysis was performed from the perspective of China’s
health care payers, the results were confined to Chinese cir-
cumstance and should be interpreted cautiously. Our results
were also confined to those with the characteristics observed
in the DAPA‐HF trial, and it was unclear whether it would be
cost‐effective in a population with more extensive heteroge-
neity. The clinical inputs (event rate) were not derived from
Chinese population because these data did not currently ex-
ist. Additionally, because we only use direct medical costs in
our models, while direct non‐medical costs and indirect costs
(unavailable) were not included in our analysis, we could not
provide CE from a perspective of society, which was the most
appropriate and comprehensive perspective. Finally, fixed in-
puts such as CV mortality and risks of HF‐associated hospital-
ization were also limitations because these parameters would
be changed as patients become older or if treatment
discontinued. However, results of sensitivity analysis showed
that the CE of dapagliflozin was robust over a relative wide
range of these inputs.

Our analysis provided an insight into the CE of adding
dapagliflozin for HFrEF patients compared with standard
treatment. Adding dapagliflozin was considered very cost‐
effective, which was associated with reduced total number
of hospitalization for HF and CV death, and improved
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effectiveness. Our findings will help doctors and health care
payers to make decisions. Future real‐world studies of CE of
dapagliflozin based on Chinese population were needed.
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