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ABSTRACT
Objectives  This study aimed to assess whether the 
national centralised volume-based procurement policy 
and the Shanghai government’s supportive measures 
(coronary stent policies) implemented in Shanghai, China, 
on 20 January 2021 affected the cost-effectiveness of 
percutaneous coronary intervention (PCI) in patients with 
acute coronary syndrome (ACS) in the year after surgery.
Design  A retrospective cohort study based on real-
world data and propensity score (PS)-matched data was 
conducted to compare the cost-effectiveness of PCI before 
and after policy implementation.
Patients and setting  Patients with ACS who had 
undergone first-time PCI over 1 year previously in hospitals 
in Shanghai and were discharged between 1 March 2019 
and 30 April 2022 were included in the study.
Outcome measures  In the present study, cost was 
defined as total direct medical expenses, and effectiveness 
was defined as the prevention of major adverse cardiac 
events (MACEs). Incremental cost-effectiveness ratios 
(ICERs) were used to measure the cost-effectiveness of 
PCI in patients with ACS 1 year after surgery.
Results  The study included 31 760 patients. According 
to real-world and PS-matched data, the implementation 
of coronary stent policies in Shanghai reduced the total 
medical cost of patients with ACS 1 year after PCI by 
24.39% (p<0.0001) and 22.26% (p<0.0001), respectively. 
The ICERs were ¥−1131.72 and ¥−842.00 thousand 
per MACE avoided, respectively. The ICERs were robust 
to parameter uncertainty, and there was a substantial 
chance for policy implementation to improve the cost-
effectiveness of PCI among patients with ACS in the short 
term.
Conclusions  The implementation of coronary stent 
policies has improved the cost-effectiveness of PCI for 
patients with ACS in the short term. The long-term impact 
of coronary stent policies on the cost-effectiveness of 
PCI in patients with ACS or other coronary heart diseases 
should be assessed in the future.

INTRODUCTION
Coronary heart disease (CHD) is the most 
common type of heart disease and a leading 
cause of death globally.1 In 2019, the mortality 
rate of CHD in China was 121.59/100 000 
for urban residents and 130.14/100 000 for 
rural residents, with a continuous upwards 
trend.2 Because most patients diagnosed with 
CHD will undergo percutaneous coronary 
intervention (PCI) for coronary artery revas-
cularisation,3 the total number of PCIs was 
915 256 in 2018, which was a prevalence of 
651 PCIs per million residents and an average 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Based on propensity score (PS)-matched data, the 
cost-effectiveness of percutaneous coronary inter-
vention before and after policy implementation was 
compared while controlling for influencing factors 
(such as demographic and clinical characteristics) 
to some extent.

	⇒ Although 12 medicines prescribed at outpatient 
visits were included in the multilevel logistic model 
for the probability of major adverse cardiac events 
(MACEs) and in the general linear model for total 
medical costs, the dosage of these medicines and 
the duration of their use were not considered in the 
models.

	⇒ Although PS matching was used to balance the 
baseline characteristics of patients with acute 
coronary syndrome in the postpolicy and prepolicy 
cohorts, there might still be some unmeasured con-
founders that could have affected MACE occurrence 
and total medical costs.

	⇒ Generalising the study results to other regions 
of China or other countries should be done with 
caution.
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number of 1.46 stents per patient with CHD in China.4 
The substantial number of PCIs performed combined 
with the high cost of the stents used for PCI are a heavy 
economic burden worldwide.5–7

In December 2020, the central government of China 
issued a national centralised volume-based procurement 
(VBP) policy for coronary stents to reduce stent prices. 
The Chinese government announced that 10 types of 
coronary stents were selected for VBP, and the prices for 
these bid-winning coronary stents decreased from more 
than ¥10 thousand to less than ¥1 thousand. Further-
more, the cost of these coronary stents would be covered 
under basic medical insurance according to the bid-
winning prices with a possible copayment.8 All of these 
coronary stent policies were implemented in Shanghai 
beginning 20 January 2021. Our previous study showed 
that the implementation of coronary stent policies in 
Shanghai reduced the inpatient care costs for patients 
with CHD who underwent PCI in hospitals by approx-
imately ¥400 million per year, and the proportion of 
patients with CHD who had undergone PCI using at least 
one bid-winning coronary stent increased from 54.35% 
to 84.10%.8 9 However, a lack of evidence that coronary 
stent policies improve cost-effectiveness in patients who 
undergo PCI might cause concerns about balancing the 
safety and cost of PCI.

The aim of this study was to assess whether the imple-
mentation of coronary stent policies in Shanghai 
improved the cost-effectiveness of PCI in patients with 
acute coronary syndrome (ACS) 1 year after PCI. We 
selected patients with ACS to evaluate the effect of coro-
nary stent policies on the cost-effectiveness of PCI because 
PCI is the preferred means of coronary revascularisation 
for these patients based on international guidelines.5

METHODS
Data source
We conducted a retrospective cohort study, and all study 
data were obtained from the Shanghai Statistics Center 
for Health. This centre houses all of the data related 
to inpatient, outpatient and emergency care; medical 
records, including information on inpatient admissions 
and medical histories; and databases that detail prescrip-
tions, medical expenses and population-based deaths.

Inclusion and exclusion criteria
The patients included in the study were those with a first 
diagnosis of ACS who (1) had undergone PCI but not in 
the previous year (‘first-time PCI’ hereafter) in hospitals 
in Shanghai; (2) were Shanghai residents and discharged 
between 1 March 2019 and 30 April 2022; and (3) had 
undergone their first-time PCI more than 1 year prior. 
These inclusion criteria allowed us to identify patients who 
had undergone PCI in both the postpolicy and prepolicy 
periods and to obtain their medical data for the first year 
after PCI. In addition, we included more patients in the 

prepolicy cohort using a longer range of discharge dates 
to obtain more relevant data in the prepolicy period.

Patients who did not have any outpatient visits for 
cardiovascular disease (CVD) in the first year after PCI 
were excluded from the study. This exclusion criterion 
allowed us to collect information about the costs and 
outcomes of patients in 1 year after PCI (online supple-
mental figure S1).

Cost-effectiveness analyses
In this study, cost was defined as total direct medical 
expenses, including initial inpatient care expenses 
(involving first-time PCI), outpatient care expenses 
during the year after PCI, and readmission expenses for 
CVD after PCI, and was analysed using Chinese yuan. 
Effectiveness was defined as the prevention of major 
adverse cardiac events (MACEs). MACEs referred to 
death from any cause, coronary artery revascularisation, 
non-fatal myocardial infarction with no revascularisation 
(MI) and coronary artery restenosis or stent thrombosis.

The included patients were divided into a postpolicy 
cohort and a prepolicy cohort. Using a 1-year decision 
tree, the incremental cost-effectiveness ratio (ICER) for 
the postpolicy period relative to the prepolicy period 
was calculated by dividing the incremental cost by the 
incremental gain in the prevention of MACEs a year 
after PCI. To assess the effect of the policy implementa-
tion, a cost-effectiveness assessment was performed from 
the perspective of the healthcare system focused on the 
overall effect of the policy implementation; the effect of 
the policy implementation on the cost-effectiveness of 
PCI in subgroups of ACS patients was not estimated.

Deterministic sensitivity analyses (DSAs) and probabi-
listic sensitivity analyses (PSAs) were performed to test the 
robustness of the ICERs to parameter uncertainty. In one-
way DSAs with 5000 samples, the minimum and maximum 
ranges for all parameters were ±30% of the probability or 
±30% of the average total medical cost for each event. In 
the PSAs, 5000 Monte Carlo simulations were completed, 
using beta distributions for the probability and gamma 
distributions for the cost. Cost-effectiveness was defined 
as a willingness-to-pay (WTP) threshold of ¥160.0 thou-
sand per MACE avoided because the gross domestic 
product per capita in Shanghai in 2019, 2020 and 2021 
was ¥153.3, ¥156.8 and ¥173.6 thousand, respectively. An 
acceptance curve with a WTP ranging from ¥0 to ¥600 
thousand was plotted.

No discount was used for cost and effectiveness in this 
study. Compared with those in the previous year, the 
consumer price indices overall and for healthcare in 
Shanghai were 101.7 and 101.2 in 2020 and 101.2 and 
98.9 in 2021, respectively. In addition, the price of coro-
nary stents dropped dramatically after the implementa-
tion of coronary stent policies on 20 January 2021.

For clarity, the ICERs and the WTP threshold ranges in 
Monte Carlo simulations are also presented in US$ in the 
Discussion section, based on the US dollars to renminbi 
exchange rate of 6.53 on 1 January 2021.
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Statistical analyses
In the present study, the χ2 test was used to compare cate-
gorical variables before and after the implementation of 
coronary stent policies, the Wilcoxon Z test was used for 
cost variables, Student’s t-test was used for the continuous 
variable of age. Missing data were not filled.

To analyse whether the implementation of coronary 
stent policies affected the probability of MACEs and total 
medical costs during the year after PCI, we used a multi-
level logistic model and a general linear regression model 
(GLM) to control for the random effect of medical insti-
tutions and fixed effects of demographic characteristics 
(age, sex, medical insurance coverage); clinical charac-
teristics (medical history, admissions to various types of 
hospitals, New York Heart Association (NYHA) or Killip 
functional classification, and number of coronary stents 
implanted); and 12 medicines used in outpatient care 
in the year after PCI, including anticoagulant and anti-
platelet drugs (aspirin, clopidogrel, ticagrelor), nitrates 
(nicorandil, isosorbide dinitrate), beta-blockers (metop-
rolol), angiotensin receptor-enkephalinase inhibitors 
(sacubitril/valsartan), angina attack preventive drugs 
(trimetazidine dihydrochloride), cholesterol absorp-
tion inhibitors (ezetimibe) and statins (atorvastatin, 
rosuvastatin, pravastatin sodium). These 12 medicines 
were the most frequently prescribed to ACS patients 
at outpatient visits after PCI accounting for 73.49% of 
the total prescriptions. Dual antiplatelet therapy is the 
standard-of-care treatment for patients undergoing PCI 
to prevent stent thrombosis.10 The Chinese guidelines 
for CVD prevention (2017) also recommended the use 
of aspirin plus clopidogrel for at least 12 months after 
PCI and the use of ticagrelor or prasugrel as alternative 
medicines for patients who cannot tolerate clopidogrel 
or who have shown clear evidence of clopidogrel resis-
tance.11 However, there were no ACS patients who used 
prasugrel after PCI in our study; therefore, this medica-
tion was not included in the analyses. We used outpatient 
medication as a fixed factor in the models because it may 
affect MACE occurrence and total medical costs in the 
year after PCI.3 12 In the GLM, the response variable was 
the log-transform of total medical costs in the year after 
PCI because cost was not normally distributed.

The empty models of the multilevel logistic model for 
MACE probability and multilevel GLM for total medical 
costs showed that the intraclass correlation coefficients 
(ICCs) were 0.318 and 0.122, respectively; the t values 
were 4.21 and 429.19, respectively; and all p values were 
<0.0001, which indicated the appropriateness of using 
multilevel models.

Propensity score analyses
Regarding possible bias related to patient background, 
the propensity score (PS) was used to reduce the differ-
ences in patient background between the postpolicy and 
prepolicy cohorts as much as possible.

The fixed effects of demographic and clinical charac-
teristics that significantly influenced MACE probability 

at 1 year and total medical costs during the year after 
PCI were included in the PS model to generate the 
PS-matched postpolicy and prepolicy cohorts. Age and 
level of the admission hospital were also included in the 
PS model to control for patient background and quality 
of PCI.

PSs were derived using a logistic regression model that 
included demographic characteristics (sex, age, medical 
insurance coverage) and clinical characteristics (diabetes, 
hypertension, previous coronary artery bypass grafting 
(CABG), level of the admission hospital, severity of heart 
function). In this study, an NYHA or Killip functional clas-
sification of IV was defined as severe heart malfunction. 
In addition, in PS matching, the logit of the PS was used 
as the ‘distance’ to compare the postpolicy and prepolicy 
cohorts, the 1:1 matching method (greedy matching) was 
applied, and a calliper width of 0.25 was specified. In the 
PS model, sex and medical history of diabetes, hyperten-
sion and CABG were requested for exact matching.

PS matching created 4098 patient pairs in the post-
policy and prepolicy cohorts. After PS matching, cost-
effectiveness analyses with DSAs and PSAs were conducted 
on PS-matched data using the same procedures as those 
used for real-world data.

SAS 9.4 software (SAS Institute Inc., Cary, NC, USA) 
and TreeAge 2021 R2.1 software (TreeAge Software, Inc., 
Williamstown, MA, USA) were used for the statistical anal-
yses and cost-effectiveness analyses, respectively.

Patient and public involvement
None.

RESULTS
Characteristics of patients with ACS
The total number of patients with ACS who had under-
gone PCI was 31 760 from 19 secondary hospitals and 
38 tertiary hospitals in Shanghai. Analyses of real-world 
data by Student’s t-test or the χ2 tests, revealed statisti-
cally significant differences in most patient demographic 
characteristics between the postpolicy and prepolicy 
cohorts, including age (65.03±11.61 vs 65.52±11.52 
years, p<0.0001), medical insurance coverage (88.34% 
vs 89.16%, p=0.0356) and proportions of previous 
medical conditions (all p values were <0.05) (diabetes 
(30.98% vs 32.97%), hypertension (58.68% vs 63.44%), 
hyperlipidaemia (30.53% vs 33.53%), stroke (0.90% 
vs 1.16%), chronic kidney disease (9.40% vs 10.50%), 
chronic obstructive pulmonary disease (2.79% vs 3.35%), 
previous MI (7.19% vs 8.90%) and previous CABG (2.94% 
vs 4.40)). However, there was no significant difference 
in the diagnostic classification of ACS (unstable angina 
pectoris (43.79% vs 42.55%), non-ST-segment eleva-
tion MI (22.87% vs 23.49%), ST-segment elevation MI 
(33.02% vs 33.58%), or undetermined (0.32% vs 0.38%)) 
(p=0.2026) or proportion of male patients (75.55% vs 
75.60%, p=0.9038) (online supplemental table S1).
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There were also statistically significant differences in 
clinical characteristics between the two cohorts, including 
level of the admission hospital (88.89% vs 91.26% at 
tertiary hospitals) and NYHA or Killip functional classi-
fication (60.59% vs 55.68% at classification of I). All p 
values were <0.0001 for the χ2 tests (online supplemental 
table S1).

In addition, there was no significant difference between 
the two cohorts for aspirin use (69.64% vs 69.10%, p 
value=0.3459) in outpatient care 1 year after PCI, while 
there were significant differences in the use of clopido-
grel (52.23% vs 53.76%, p=0.0135), ticagrelor (44.95% 
vs 49.89%, p<0.0001) and other medications (p<0.05) 
(online supplemental table S1).

Moreover, the proportion of patients with ACS who 
had three or more coronary stents implanted during PCI 
was greater in the postpolicy cohort than in the prepolicy 
cohort (6.27% vs 4.39%), and the proportion of patients 
with ACS who had undergone PCI with at least one bid-
winning stent was 86.52% in the postpolicy cohort but 
only 55.67% in the prepolicy cohort. In the ACS patients 
who underwent first-time PCI, all the bid-winning stents 
implanted were drug-eluting or drug-coating stents, while 
the bid-nonwinning stents included drug-eluting, drug-
coating and biodegradable stents. Bare metal stents were 
not used in any of the patients.

After using PS matching to generate PS-matched post-
policy and prepolicy cohorts, the two PS-matched cohorts 
were the same in sex ratio; history of diabetes, hyperten-
sion and CABG; and severity of heart function. There 
were no significant differences in age or the proportion 
of patients with medical insurance (t value was −0.05 
for age; χ2 was 0.05 for age and 0.01 for the proportion 

of patients with medical insurance; all p values >0.05) 
(online supplemental table S2).

Probability of MACEs and total medical costs for each event 
during the year after PCI
Analyses using real-world data revealed that patients with 
ACS in the postpolicy cohort had a greater probability of 
being MACE-free and a lower probability of revascular-
isation during the year after PCI than did those in the 
prepolicy cohort (0.8167 vs 0.7992 and 0.1623 vs 0.1766, 
respectively). The analyses using PS-matched data had 
similar results. The probabilities of MACE-free survival 
and revascularisation during the year after PCI in the 
PS-matched postpolicy and prepolicy cohorts were 0.8184 
versus 0.7967 and 0.1596 versus 0.1803, respectively 
(table 1).

Analyses using real-world data showed that patients with 
ACS in the postpolicy cohort had much lower average 
total medical costs for each MI, revascularisation, death 
and MACE-free event in the year after PCI (¥86 768.20, 
¥98 764.88, ¥111 610.76 and ¥53 260.80, respectively) 
than did those in the prepolicy cohort (¥102 291.26, 
¥134 962.50, ¥172 267.88 and ¥68 435.20, respectively). 
However, the analyses using PS-matched data showed that 
only the average total medical costs for each revascularisa-
tion and MACE-free event the year after PCI significantly 
differed between the two PS-matched cohorts (table 2).

The implementation of coronary stent policies in 
Shanghai reduced the total medical costs by ¥19 810.32 
(24.39% reduction, p<0.0001) on average for each 
patient with ACS in the year after PCI according to real-
world data and ¥18 277.16 (22.26% reduction, p<0.0001) 
on average according to PS-matched data (table 2).

Table 1  Probability of each event 1 year after percutaneous coronary intervention in the postpolicy and prepolicy cohorts

Events

Postpolicy (i=1) Prepolicy (i=2)

χ2 P valuen Probability (P) Range n Probability (P) Range

Based on real-world data

 � j=1 Restenosis or 
stent thrombosis

14 0.0016 0.0011–0.0021 31 0.0014 0.0010–0.0018 0.18 0.6741

 � j=2 MI 150 0.0167 0.0117–0.0217 453 0.0199 0.0139–0.0259 3.53 0.0602

 � j=3 Revascularisation 1458 0.1623 0.1136–0.2110 4023 0.1766 0.1236–0.2296 9.31 0.0023

 � j=4 Death 24 0.0027 0.0019–0.0035 67 0.0029 0.0020–0.0038 0.17 0.6845

 � j=5 MACE-free 7336 0.8167 1–P11–P12–P13–P14 18 204 0.7992 1–P21–P22–P23–P24 12.60 0.0004

Based on PS-matched data

 � j=1 Restenosis or 
stent thrombosis

5 0.0012 0.0008–0.0016 5 0.0012 0.0008–0.0016 0.00 1.0000

 � j=2 MI 68 0.0166 0.0116–0.0216 72 0.0176 0.0123–0.0229 0.12 0.7331

 � j=3 Revascularisation 654 0.1596 0.1117–0.2075 739 0.1803 0.1262–0.2344 6.25 0.0124

 � j=4 Death 17 0.0041 0.0029–0.0053 17 0.0041 0.0029–0.0053 0.00 1.0000

 � j=5 MACE-free 3354 0.8184 1–P11–P12–P13–P14 3265 0.7967 1–P21–P22–P23–P24 6.22 0.0126

*Pij: i represents postpolicy or prepolicy implementation, j represents events.
MACE, major adverse cardiac event; MI, myocardial infarction; PS, propensity score.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 S

ep
tem

b
er 14, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 Ju

n
e 2024. 

10.1136/b
m

jo
p

en
-2023-083456 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://dx.doi.org/10.1136/bmjopen-2023-083456
https://dx.doi.org/10.1136/bmjopen-2023-083456
https://dx.doi.org/10.1136/bmjopen-2023-083456
https://dx.doi.org/10.1136/bmjopen-2023-083456
http://bmjopen.bmj.com/


5Lu D, et al. BMJ Open 2024;14:e083456. doi:10.1136/bmjopen-2023-083456

Open access

Ta
b

le
 2

 
To

ta
l m

ed
ic

al
 c

os
t 

of
 e

ac
h 

ev
en

t 
1 

ye
ar

 a
ft

er
 p

er
cu

ta
ne

ou
s 

co
ro

na
ry

 in
te

rv
en

tio
n 

in
 t

he
 p

os
tp

ol
ic

y 
an

d
 p

re
p

ol
ic

y 
co

ho
rt

s

E
ve

nt
s

P
o

st
p

o
lic

y 
(i=

1)
P

re
p

o
lic

y 
(i=

2)

Z
W

ilc
o

xo
n

P
 v

al
ue

M
ea

n
S

D
M

ed
ia

n
R

an
g

e
M

ea
n

S
D

M
ed

ia
n

R
an

g
e

B
as

ed
 o

n 
re

al
-w

or
ld

 d
at

a

 �
j=

1
R

es
te

no
si

s 
or

 s
te

nt
 

th
ro

m
b

os
is

94
 7

46
.9

0
36

 6
58

.9
8

92
 7

31
.6

2
66

 3
22

.8
3–

12
31

70
.9

7
12

2 
70

7.
51

48
 1

18
.4

3
10

9 
07

5.
38

85
 8

95
.2

6–
15

95
19

.7
6

−
1.

85
0.

06
42

 �
j=

2
M

I
86

 7
68

.2
0

38
 1

09
.3

2
80

 0
36

.3
6

60
 7

37
.7

4–
11

27
98

.6
6

10
2 

29
1.

26
51

 9
84

.8
1

89
 9

03
.9

6
71

 6
03

.8
8–

13
29

78
.6

4
−

3.
46

0.
00

05

 �
j=

3
R

ev
as

cu
la

ris
at

io
n

98
 7

64
.8

8
41

 7
37

.7
9

89
 1

45
.1

2
69

 1
35

.4
2–

12
83

94
.3

4
13

4 
96

2.
50

54
 6

92
.4

5
12

4 
57

9.
64

94
 4

73
.7

5–
17

54
51

.2
5

−
27

.3
2

<
0.

00
01

 �
j=

4
D

ea
th

11
1 

61
0.

73
94

 3
19

.8
5

87
 8

08
.1

4
78

 1
27

.5
1–

14
50

93
.9

5
17

2 
26

7.
88

14
4 

78
0.

86
12

8 
07

5.
02

12
05

87
.5

2–
22

39
48

.2
4

−
2.

87
0.

00
41

 �
j=

5
M

A
C

E
-f

re
e

53
 2

60
.8

0
27

 4
59

.5
4

46
 0

94
.8

9
37

 2
82

.5
6–

69
 2

39
.0

4
68

 4
35

.2
0

31
 0

58
.3

9
60

 0
96

.1
4

47
 9

04
.6

4–
88

 9
65

.7
6

−
46

.7
7

<
0.

00
01

To
ta

l
61

 4
27

.3
8

35
 3

16
.4

5
51

 7
24

.5
3

–
81

 2
37

.7
0

45
 7

47
.8

1
67

 7
07

.1
7

–
−

46
.3

9
<

0.
00

01

B
as

ed
 o

n 
P

S
-m

at
ch

ed
 d

at
a

 �
j=

1
R

es
te

no
si

s 
or

 s
te

nt
 

th
ro

m
b

os
is

10
4 

48
4.

78
47

 1
54

.3
5

92
 9

06
.7

0
73

 1
39

.3
5–

13
58

30
.2

1
11

6 
49

2.
42

45
 6

21
.9

0
11

6 
45

5.
51

81
 5

44
.6

9–
15

14
40

.1
5

−
0.

21
0.

83
45

 �
j=

2
M

I
91

 4
73

.9
5

39
 8

62
.4

1
82

 6
34

.6
7

64
 0

31
.7

7–
11

89
16

.1
4

98
 7

32
.7

4
43

 0
19

.4
6

91
 3

85
.8

4
69

 1
12

.9
2–

12
83

52
.5

6
−

0.
87

0.
38

70

 �
j=

3
R

ev
as

cu
la

ris
at

io
n

10
3 

48
9.

66
41

 4
08

.9
8

92
 7

20
.5

6
72

 4
42

.7
6–

13
45

36
.5

6
13

6 
09

2.
33

64
 2

81
.8

6
12

4 
43

2.
21

95
 2

64
.6

3–
17

69
20

.0
3

−
13

.8
8

<
0.

00
01

 �
j=

4
D

ea
th

13
1 

49
4.

93
10

3 
55

5.
04

91
 1

41
.0

6
92

 0
46

.4
5–

17
09

43
.4

1
22

3 
02

0.
02

23
2 

70
9.

80
13

7 
13

6.
39

15
61

14
.0

1–
28

99
26

.0
3

−
1.

24
0.

21
50

 �
j=

5
M

A
C

E
-f

re
e

55
 1

21
.0

8
28

 2
45

.3
3

47
 5

85
.5

2
38

 5
84

.7
6–

71
 6

57
.4

0
68

 7
23

.2
6

30
 6

10
.2

8
60

 2
39

.9
3

48
 1

06
.2

8–
89

 3
40

.2
4

23
.7

4
<

0.
00

01

To
ta

l
63

 8
20

.5
0

36
 6

48
.6

4
53

 5
89

.3
8

 �
–

82
 0

97
.6

6
49

 9
35

.3
2

68
 4

30
.7

6
 �

–
−

23
.5

0
<

0.
00

01

M
A

C
E

, m
aj

or
 a

d
ve

rs
e 

ca
rd

ia
c 

ev
en

t;
 M

I, 
m

yo
ca

rd
ia

l i
nf

ar
ct

io
n;

 P
S

, p
ro

p
en

si
ty

 s
co

re
.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 S

ep
tem

b
er 14, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 Ju

n
e 2024. 

10.1136/b
m

jo
p

en
-2023-083456 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


6 Lu D, et al. BMJ Open 2024;14:e083456. doi:10.1136/bmjopen-2023-083456

Open access�

Factors influencing the MACE-free probability and total 
medical costs
Using the multilevel logistic model and GLM to control 
for the random effect of medical institution and fixed 
effects of demographic characteristics, clinical charac-
teristics and outpatient medications, the results showed 
that the implementation of coronary stent policies signifi-
cantly reduced the probability of MACEs (OR=0.808, 95% 
CI 0.704 to 0.928) and total medical costs during the year 
after PCI (table  3). The adjusted total medical cost for 
patients with ACS during the year after PCI was ¥62 874.75 
on average in the postpolicy cohort, which was much 
lower than that in the prepolicy cohort (¥84 178.94).

In addition, after controlling for other factors, including 
sex; medical insurance coverage; medical history of 
diabetes, hypertension or previous CABG; NYHA or Killip 
functional classification; and number of coronary stents 
implanted, the policy implementation influenced the 
probability of MACEs and/or total medical costs in the 
year after PCI (table 3).

Cost-effectiveness and sensitivity analyses
For real-world data and PS-matched data, the ICERs 
for postpolicy relative to prepolicy were ¥−1131.72 and 
¥−842.00 thousand per MACE saved, respectively, with 
‘dominant’ positions (table 4).

A tornado diagram demonstrated that when the ranges 
of all parameters were defined as ±30% of the probability 
or average total medical costs for each event and 5000 
samples were used, the ranges of ICERs for postpolicy 
relative to prepolicy were all less than 0, regardless of 
whether real-world data or PS-matched data were used 
(online supplemental figure S2).

When Monte Carlo simulations with 5000 samples 
were conducted with a WTP threshold of ¥160 thousand 
per MACE prevented, the probabilities that the imple-
mentation of coronary stent policies improved the cost-
effectiveness of PCI in patients with ACS were 75% and 
74%, respectively, for real-world data and PS-matched 
data (online supplemental figure S3). When the WTP 
threshold was increased to ¥480 thousand per MACE 
prevented, the probabilities reached to 80% (figure 1). 
Cost-effectiveness scatterplots are presented in online 
supplemental figure S4.

DISCUSSION
Cost reduction after the implementation of coronary stent 
policies
Based on real-world and PS-matched data, the implemen-
tation of coronary stent policies in Shanghai reduced the 
total medical costs of patients with ACS 1 year after PCI by 
24.39% and 22.26%, respectively, similar to how the daily 
cost of generic cardiovascular drugs decreased by 24.24% 
in Shanghai after the implementation of a national 
centralised VBP policy for drugs.13 Using a multilevel GLM 
to control for the random effect of medical institution 
and other fixed effects of demographic characteristics, 

clinical characteristics and outpatient medications during 
the year after PCI, the policy implementation was found 
to reduce the adjusted total medical costs by 25.31% for 
patients with ACS the year after PCI.

Although the difference-in-differences approach could 
not be applied in this type of study, an interrupted time 
series model in our previous Shanghai study revealed that 
there was a large, instantaneous decrease (¥−9142.12; 95% 
CI ¥−7926.98 to ¥−10 357.26; approximately US$−1400 
(95% CI US$1214 to US$1586)) in average inpatient cost 
after stent policy implementation in patients with CHD 
(39.12% of whom underwent PCI). This decrease is not 
easily explained by any reasons other than stent policy 
implementation.9 In this study, the cost reduction may 
be attributed not only to the large decrease in the price 
of bid-winning stents and the substantial increase in the 
proportion of patients using at least one bid-winning 
stent (from 55.67% before the policy implementation to 
86.52% after the policy implementation) but also to the 
decrease in the price of bid-nonwinning stents because of 
the spillover effect. The national centralised VBP policy 
for coronary stents achieved negotiation power for stent 
prices and combined government supportive measures 
in Shanghai, and the cost reduction relieved some of the 
economic burden for patients with ACS who underwent 
PCI, possibly increasing the accessibility of PCI.

Cost-effectiveness of PCI improved by policy implementation
Although the implementation of coronary stent poli-
cies reduced the cost of PCI, the impact of the policy 
implementation on the safety and cost-effectiveness of 
PCI deserves attention. Using real-world data, this study 
revealed that the probability of revascularisation in ACS 
patients during the year after PCI was slightly lower 
after the policy was implemented than before (0.1623 
vs 0.1766). There were no significant differences in the 
probabilities of other MACEs before or after policy imple-
mentation. Using a multilevel logistic model to control 
for the random effect of medical institution and other 
fixed effects, policy implementation reduced the proba-
bility of MACEs among patients with ACS in the year after 
PCI by approximately 20% (OR=0.808).

Based on real-world data and PS-matched data, the 
study revealed that the ICERs for postpolicy relative 
to prepolicy were ¥−1131.72 and ¥−842.00 thousand 
(approximately US$−173 and US$−129 thousand) per 
MACE prevented, respectively, with ‘dominant’ positions. 
Based on real-world data and PS-matched data, sensitivity 
analyses (DSA and PSA) demonstrated the robustness of 
the ICERs to parameter uncertainty. When Monte Carlo 
simulations were performed with 5000 samples and at 
a WTP threshold from ¥160 to ¥600 thousand (approx-
imately from US$25 to US$92 thousand) per MACE 
prevented, the probabilities that the implementation of 
coronary stent policies improved the cost-effectiveness of 
PCI in patients with ACS ranged from 75% and 74% to 
more than 80%. There is a substantial chance that the 
implementation of coronary stent policies will improve 
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the cost-effectiveness of PCI in patients with ACS in the 
short term.

Complementary way to conduct cost-effectiveness analyses
In our study, the use of complementary data makes 
the study findings more meaningful. Considering that 
real-world data on all ACS patient subgroups with 
different known or unknown risks are available, the cost-
effectiveness analyses in this study provide real-world 
evidence to decision makers (including policy makers and 
clinical decision makers) about whether policy implemen-
tation affects the costs and health outcomes of PCI and 
the extent of cost-effectiveness. Because the impact of the 
national centralised VBP policy on the cost-effectiveness 
of drugs or coronary stents has not been well addressed 
previously in China,13–16 the findings of this study enrich 
the knowledge of the impact of the national centralised 
VBP policy in the real world. The positive findings of the 
study also provide evidence that the national centralised 
VBP policy can probably be extended to other implanted 
devices in China as well as to other countries. Using 
PS-matched data, the backgrounds of the ACS patients 
were controlled to some extent, making the sampled 

postpolicy and prepolicy patient populations more 
comparable. This may be crucial from a scientific view.

Limitations
The effects of coronary stent policies on the cost-
effectiveness of PCI in ACS patients are influenced by 
various factors.15 17–19 This study has several limitations. 
First, data on cardiac function and the number of coro-
nary stents implanted were not successfully extracted for 
some ACS patients. This caused a reduction in the sample 
size in the PS matching model and therefore might have 
led to selection bias in the PS-matched data. Second, 
although 12 medications prescribed at outpatient visits 
were included in the multilevel logistic model and GLM, 
the dosage of these medications and the duration of 
their use were not considered in the models, which 
were too complex to conduct such analyses. Third, the 
COVID-19 pandemic may have limited the attainability 
of PCI due to the overwhelmed health services, delayed 
patients from seeking medical care and extended the 
time for reperfusion, which are linked to a greater risk of 
adverse events and death.20 In this study, the COVID-19 
pandemic obviously affected medical care in Shanghai 

Table 4  ICER for postpolicy relative to prepolicy in acute coronary syndrome patients 1 year after percutaneous coronary 
intervention

Implementation of 
coronary stent policies

Total medical cost 
(thousand ¥)

Incremental cost 
(thousand ¥)

Number 
of MACEs 
prevented

Incremental 
effectiveness (number 
of MACEs prevented) ICER

Based on real-world data

 � Postpolicy 6 142 960.83 −1 980 514.44 81 670 1750 −1131.72

 � Prepolicy 8 123 475.28 79 920

Based on PS-matched data

 � Postpolicy 6 381 653.22 −1 827 147.76 81 850 2170 −842.00

 � Prepolicy 8 208 800.99 79 680

ICER, incremental cost-effectiveness ratio; MACEs, major adverse cardiac events; PS, propensity score.

Figure 1  Cost-effectiveness acceptability curve (postpolicy vs prepolicy).

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 S

ep
tem

b
er 14, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 Ju

n
e 2024. 

10.1136/b
m

jo
p

en
-2023-083456 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


9Lu D, et al. BMJ Open 2024;14:e083456. doi:10.1136/bmjopen-2023-083456

Open access

only in April and May of 2022, when the city was almost 
shut down (not including hospitals), affecting only the 
postpolicy cohort. However, within 1 year after their first 
PCI, ACS patients with severe conditions (such as coro-
nary artery restenosis, coronary stent thrombosis and 
MI) generally sought medical care through emergency 
departments or outpatient departments and inpatient 
departments thereafter, even in April and May of 2022 in 
Shanghai. Furthermore, all ACS patients in the postpo-
licy and prepolicy cohorts were more than 6 months after 
their first PCI in April 2022. Our previous study showed 
that the majority of MACEs that occurred within 1 year 
after PCI in ACS patients occurred within 60 days after 
PCI. Using the same study data as we did in this study, 
the adjusted and unadjusted probability trends of MACE-
free survival between the two cohorts were parallel and 
smooth from 61 to 360 days after PCI. There was no indi-
cation that the COVID-19 pandemic significantly affected 
the medical care of ACS patients in Shanghai in April 
to May of 2022.21 Considering that the main reduction 
in MACEs was observed for coronary artery revasculari-
sation between the two cohorts and that the number of 
deaths included those who died at hospitals and at home, 
the COVID-19 pandemic might have limited the ability 
of the study to confirm these findings. Fourth, although 
we used a PS to balance the baseline characteristics of 
patients with ACS between the postpolicy and prepolicy 
cohorts, there might be some unmeasured confounders 
that could have affected MACE occurrence and total 
medical costs (such as vascular access site for PCI, time 
of PCI admission, physician’s experience, and type and 
complexity of the lesion22 23). Fifth, the effect of coronary 
stent policies on the cost-effectiveness of PCI in patients 
with ACS was retrospectively assessed only at 1 year after 
PCI in Shanghai. Generalising the study results to other 
regions of China or other countries should be performed 
with caution. The long-term impact of coronary stent 
policies on the cost-effectiveness of PCI in patients with 
ACS or other CHDs should be investigated in the future.

Conclusions
This study based on real-world data and PS-matched data 
revealed that the implementation of coronary stent poli-
cies in Shanghai reduced the medical costs for patients 
with ACS during the year after PCI and has a substan-
tial chance (more than 74%) of increasing the cost-
effectiveness of PCI in patients with ACS 1 year after PCI. 
The positive findings of this study suggest that the national 
centralised VBP policy can probably be extended to other 
implanted devices in China as well as to other countries. 
However, the long-term impact of coronary stent policies 
on the cost-effectiveness of PCI in patients with ACS or 
other CHDs should be addressed in the future.

Author affiliations
1Department of Hospital Management, School of Public Health, NHC Key Laboratory 
of Health Technology Assessment (Fudan University), Fudan University, Shanghai, 
China

2Department of Health Statistics, Shanghai Statistics Center for Health, Shanghai, 
China

Acknowledgements  We gratefully acknowledge the significant contributions 
of Wenqi Tian and Jiazhen Liu from the Shanghai Statistics Center for Health in 
helping with the data extraction in this study.

Contributors  DX, DL and ZS conceived and designed the study; ZS and YW 
extracted data; DL and DX conducted data analyses and interpreted the data; DL 
drafted the manuscript; and DX, DL, YW and ZS revised the manuscript. DX is the 
guarantor who accepts full responsibility for the finished work and the conduct of 
the study, had access to the data, and controlled the decision to publish.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  This study involves human participants and the study plan was 
submitted to the institutional review board (IRB) of the School of Public Health, 
Fudan University, and the study was approved by the IRB (IRB#2022-01-0937 and 
IRB#2022-01-0937-s). The requirement for informed consent from patients was 
waived by the IRB.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  No data are available. The data used in the study are 
not accessible to the public because the real-world data are strictly managed by 
the Shanghai Statistics Center for Health.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Dongzhe Lu http://orcid.org/0009-0005-9739-9189
Di Xue http://orcid.org/0000-0002-9210-2383

REFERENCES
	 1	 WHO. The top 10 causes of death. 2020. Available: https://www.​

who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
	 2	 National health Commission. China Health Statistics Yearbook 2020. 

Beijing: China Union Medical University Press, 2020.
	 3	 Fragoulakis V, Bartsakoulia M, Díaz-Villamarín X, et al. Cost-

effectiveness analysis of Pharmacogenomics-guided Clopidogrel 
treatment in Spanish patients undergoing percutaneous coronary 
intervention. Pharmacogenomics J 2019;19:438–45. 

	 4	 The Writing Committee of the Annual Report on Cardiovascular 
Health and Diseases in China. Interpretation of the annual report 
on cardiovascular health and diseases in China 2020. Cardiology 
Discovery 2022;2:269–85. 

	 5	 Lee P, Liew D, Brennan A, et al. Cost-effectiveness of radial access 
percutaneous coronary intervention in acute coronary syndrome. Am 
J Cardiol 2021;156:44–51. 

	 6	 Fakhrzad N, Barouni M, Goudarzi R, et al. Cost-effectiveness 
analysis of coronary arteries bypass Grafting (CABG) and 
percutaneous coronary intervention (PCI) through drug Stent in Iran: 
a comparative study. Cost Eff Resour Alloc 2023;21:16. 

	 7	 McCreanor V, Nowbar A, Rajkumar C, et al. Cost-effectiveness 
analysis of percutaneous coronary intervention for single-vessel 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 S

ep
tem

b
er 14, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 Ju

n
e 2024. 

10.1136/b
m

jo
p

en
-2023-083456 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0009-0005-9739-9189
http://orcid.org/0000-0002-9210-2383
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
http://dx.doi.org/10.1038/s41397-019-0069-1
http://dx.doi.org/10.1097/CD9.0000000000000077
http://dx.doi.org/10.1097/CD9.0000000000000077
http://dx.doi.org/10.1016/j.amjcard.2021.06.034
http://dx.doi.org/10.1016/j.amjcard.2021.06.034
http://dx.doi.org/10.1186/s12962-023-00426-y
http://bmjopen.bmj.com/


10 Lu D, et al. BMJ Open 2024;14:e083456. doi:10.1136/bmjopen-2023-083456

Open access�

coronary artery disease: an economic evaluation of the ORBITA trial. 
BMJ Open 2021;11:e044054. 

	 8	 Lu D, Shao Z, Shen J, et al. The effects of volume-based 
procurement policy for coronary Stents on PCI and related surgical 
treatment of the Inpatients with coronary heart disease in Shanghai. 
Chinese Health Resources 2023;26:462–6. Available: http://doi.org/​
10.13688/j.cnki.chr.2023.230201

	 9	 Shao Z, Lu D, Shen J, et al. The effects of volume-based 
procurement policy for coronary Stents on medical costs of 
Inpatients with coronary artery disease in Shanghai. Chinese Health 
Resources 2023;26:467–71. Available: http://doi.org/10.13688/j.cnki.​
chr.2023.230202

	10	 Jeong YH, Obayashi Y, Song H, et al. Still a long way to the precision 
medicine of antiplatelet strategy after percutaneous coronary 
intervention. Circ Cardiovasc Interv 2022;15:e012261. 

	11	 Writing Group of Chinese Guidelines for Prevention of Cardiovascular 
Diseases (2017), Editorial Board of Chinese Journal of Cardiology. 
Editorial board of Chinese Journal of cardiology. Chinese guidelines 
for prevention of cardiovascular disease (2017). Chin J Cardiol 
2018;46:10–25.

	12	 Dong OM, Friede KA, Chanfreau-Coffinier C, et al. Cost-effectiveness 
of Cyp2C19-guided P2Y12 inhibitors in veterans undergoing 
percutaneous coronary intervention for acute coronary syndromes. 
Eur Heart J Qual Care Clin Outcomes 2023;9:249–57. 

	13	 Yang Y, Hu R, Geng X, et al. The impact of national Centralised drug 
procurement policy on the use of policy-related original and generic 
drugs in China. Health Planning & Management 2022;37:1650–62. 

	14	 Yuan J, Lu ZK, Xiong X, et al. Lowering drug prices and enhancing 
pharmaceutical Affordability: an analysis of the National volume-
based procurement (NVBP) effect in China. BMJ Glob Health 
2021;6:e005519. 

	15	 Wang N, Yang Y, Xu L, et al. Influence of Chinese national centralized 
drug procurement on the price of policy-related drugs: an interrupted 
time series analysis. BMC Public Health 2021;21:1883. 

	16	 Tao J, Li S, Xu Q, et al. Patients’ attitudes towards switching to 
national volume-based procurement (NVBP) drugs—a qualitative 
investigation in Wuhan, China. BMC Health Serv Res 2023;23:62. 

	17	 Takura T, Yokoi H, Tanaka N, et al. Health economics-based 
verification of functional myocardial ischemia evaluation of stable 
coronary artery disease in Japan: A long-term longitudinal study 
using propensity score matching. J Nucl Cardiol 2022;29:1356–69. 

	18	 Lee P, Brennan A, Dinh D, et al. The Cost‐Effectiveness of radial 
access percutaneous coronary intervention: A Propensity‐Score 
matched analysis of Victorian data. Clin Cardiol 2022;45:435–46. 

	19	 Reynolds MR, Gong T, Li S, et al. Cost-effectiveness of coronary 
artery bypass Grafting and percutaneous coronary intervention in 
patients with chronic kidney disease and acute coronary syndromes 
in the US Medicare program. J Am Heart Assoc 2021;10:e019391. 

	20	 Tokarek T, Dziewierz A, Malinowski KP, et al. Treatment delay and 
clinical outcomes in patients with ST-segment elevation myocardial 
infarction during the COVID-19 pandemic. JCM 2021;10:3920. 

	21	 Shao Z, Lu D, Wang Y, et al. The effect of coronary stent policies on 
the risk of percutaneous coronary intervention among acute coronary 
syndrome patients in Shanghai: real-world evidence. PLoS ONE 
2024;19:e0301448. 

	22	 Zabojszcz M, Januszek R, Siudak Z, et al. Association between the 
mortality rate and operator volume in patients undergoing emergency 
or elective percutaneous coronary interventions. Kardiol Pol 
2020;78:138–46. 

	23	 Tokarek T, Dziewierz A, Plens K, et al. Percutaneous coronary 
intervention during on- and off-hours in patients with ST-segment 
elevation myocardial infarction. Hellenic J Cardiol 2021;62:212–8. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 S

ep
tem

b
er 14, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 Ju

n
e 2024. 

10.1136/b
m

jo
p

en
-2023-083456 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://dx.doi.org/10.1136/bmjopen-2020-044054
http://doi.org/10.13688/j.cnki.chr.2023.230201
http://doi.org/10.13688/j.cnki.chr.2023.230201
http://doi.org/10.13688/j.cnki.chr.2023.230202
http://doi.org/10.13688/j.cnki.chr.2023.230202
http://dx.doi.org/10.1161/CIRCINTERVENTIONS.122.012261
http://dx.doi.org/10.1093/ehjqcco/qcac031
http://dx.doi.org/10.1002/hpm.3429
http://dx.doi.org/10.1136/bmjgh-2021-005519
http://dx.doi.org/10.1186/s12889-021-11882-7
http://dx.doi.org/10.1186/s12913-023-09077-4
http://dx.doi.org/10.1007/s12350-020-02502-9
http://dx.doi.org/10.1002/clc.23798
http://dx.doi.org/10.1161/JAHA.120.019391
http://dx.doi.org/10.3390/jcm10173920
http://dx.doi.org/10.1371/journal.pone.0301448
http://dx.doi.org/10.33963/KP.15123
http://dx.doi.org/10.1016/j.hjc.2021.01.011
http://bmjopen.bmj.com/

	Do coronary stent policies affect the cost-­effectiveness of percutaneous coronary intervention among patients with acute coronary syndrome in Shanghai? A retrospective cohort study based on real-­world and propensity score-­matched data
	Abstract
	Introduction﻿﻿
	Methods
	Data source
	Inclusion and exclusion criteria
	Cost-effectiveness analyses
	Statistical analyses
	Propensity score analyses
	Patient and public involvement

	Results
	Characteristics of patients with ACS
	Probability of MACEs and total medical costs for each event during the year after PCI
	Factors influencing the MACE-free probability and total medical costs
	Cost-effectiveness and sensitivity analyses

	Discussion
	Cost reduction after the implementation of coronary stent policies
	Cost-effectiveness of PCI improved by policy implementation
	Complementary way to conduct cost-effectiveness analyses
	Limitations
	Conclusions

	References


