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Background: Surgical treatment methods for patients with complex coronary artery disease (CAD) who have undergone vas-
cular reconstruction mainly include coronary artery bypass graft (CABG) and percutaneous coronary interven-
tion (PCI). The purpose of the study aimed to compare a 1-year follow-up for the patient clinical outcomes and
costs between PCl and CABG treatment.

Material/Methods: There were 840 patients enrolled in this study from July 2015 to September 2016. Among the study partic-
ipants, 420 patients underwent PCl treatment and 420 patients underwent off-pump CABG. Patients costs
were assessed from the perspective of the China healthcare and medical insurance system. EuroQOL 5-dimen-
sion 3 levels (EQ-5D-3L) questionnaire was used to evaluate the general health status, and the Seattle Angina
Questionnaire (SAQ) was used to assess the disease-specific health status.

Results: After a 1-year follow-up, the all-cause mortality (P=0.0337), the incidence of major adverse cardiac and cere-
brovascular events (P<0.001), and additional revascularization (P<0.001) in PCI group were significantly high-
er than those in CABG group. Both groups have significant sustained benefits in the SAQ subscale. The CABG
group had a higher score on the frequency of angina than the PCI group. In addition, the quality-adjusted life
year value of PCl and CABG resulted was 0.8. The average total cost for PCl was $14 643 versus CABG cost of
$13 842 (P=0.0492).

Conclusions: In the short-term, among the CAD patients with stable triple-vessel or left-main, costs and clinical outcomes
are substantially higher for CABG than PCI. Long-term, economic, and health benefits analysis, is warranted.

MeSH Keywords: Coronary Artery Bypass ¢ Coronary Artery Disease ¢ Costs and Cost Analysis ¢
Percutaneous Coronary Intervention

Full-text PDF: https://www.medscimonit.com/abstract/index/idArt/919374

Basios BEae My BRs;

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
e919374-1 [ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]




CLINICAL RESEARCH

Background

Complex coronary artery disease (CAD) includes multi-vessel
coronary artery and left-main coronary diseases. The disease
poses a serious threat to patient health but also exerts a sig-
nificant financial burden on patients and the healthcare sys-
tem. The mainstay therapeutic strategies for complex CAD
with stable angina are medical treatment (MT) and revascu-
larization treatment (RT), including percutaneous coronary in-
tervention (PCl) and coronary artery bypass graft (CABG) [1,2].
Studies show that CABG is still the standard of treatment for
patients with left-main and multiple-coronary disease due to
its high safety and effectiveness [3-6]. From a health eco-
nomics analysis perspective, the different therapeutic strat-
egies have varying costs for initial treatments and long-term
management. Previous economic analysis has suggested that
CABG, compared to PCl, remains a cost-effective strategy for
patients undergoing multi-vessel coronary revascularization [1].

In China, the application of complex CAD and the associated
major adverse outcomes is still a significant concern for the
public health system. Furthermore, information on costs and
clinical outcomes of complex CAD among this population is
unknown. Therefore, this study was aimed to compare the PCl
and the CABG therapeutic strategies and the economic out-
come in complex CAD of Chinese patients.

Material and Methods

Ethical approval

This study was approved by the Institutional Review Board
and Ethics committee of Anzhen Hospital, all procedures were
carried out by the World Medical Association Declaration of
Helsinki. This study provided patients with written informed
consent, and all patients signed their consent to participate
in the study.

Participants

This study aimed to compare the applications of PCl and CABG
with stable triple-vessel or left-main bypass in CAD patients
without cardiopulmonary. The primary endpoint events record-
ed for CAD patients included stroke, myocardial infarction (M),
the combined incidence of overall mortality, and persistent an-
gina requiring additional revascularization. The patients were
enrolled in this single-center study at Anzhen hospital from
July 2015 to September 2016. The inclusion criteria for this
study included patients with proximal multivessel coronary
artery stenosis (>70% stenosis) or left-main coronary artery
stenosis (>50% stenosis). The exclusion criteria were the pa-
tient who unstable angina (UA) or acute MI needed emergency
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revascularization. The patients were excluded if they had an-
other CABG or PCl contraindication. In this study, all the pa-
tients received optimal medical treatment, according to their
clinical needs. Therapeutic drugs mainly included angiotensin-
converting enzyme inhibitors, beta-blockers, statins, diuretics,
calcium channel blockers, and nitrates [7]. In this study, the
main stents used for PCl were sirolimus-eluting stents (SES)
and paclitaxel-eluting stents (PES), and patients were treated
with standard PCl techniques. Furthermore, the patients who
received off-pump CABG treatment were treated according to
standard techniques.

Follow-up

The patients had outpatient follow-ups at 1, 3, 6, and 12
months during the first year. The major adverse clinical cardi-
ac and cerebral events (MACCE) were recorded, including all-
cause of death, MI, stroke, and additional revascularization.
The diagnosis of Ml was based on an increase in serum cre-
atine kinase-MB levels greater than twice the average refer-
ence value, new Q waves on at least 2 electrocardiogram (ECG)
readings, and characteristic chest pain symptoms. The diagno-
sis of stroke is confirmed by brain computed tomography (CT),
magnetic resonance imaging (MRI), and clinical manifestations.

Economic analysis

The cumulative costs of each treatment strategy in the CABG
group and PCl group during the study period were compared
using an economic analysis. The cost of hospitalization was di-
rectly obtained from the medical records of Anzhen Hospital,
including the cost of antibacterial drugs, proprietary Chinese
medicines, and Chinese herbal medicines. The following in-
terventions were charged at standard fee rates, which includ-
ed anesthesia, interventional treatment, surgery, care, vital
signs monitoring, mechanical ventilation, and oxygenation.
Other treatment costs involved clinical physical treatment, spe-
cial treatment, rehabilitation treatment, psychotherapy, and
Chinese traditional medicine treatment. The cardiovascular
tests included echocardiogram, treadmill exercise test, radio-
isotope examination, single-photon emission CT, radiography,
and coronary arteriography; the costs associated with these
tests were considered patient examination and pathological
examination fees. Additional costs were incurred for labora-
tory tests, blood transfusion, albumin and globulin products,
coagulation factors, and cytokines; disposable medical mate-
rials, and bed fees. The follow-up costs include cardiovascu-
lar and brain hospital costs, other surgery-related costs, and
medication costs. The follow-up cost=the number of events
by median costs per the endpoint event+the costs of medi-
cines. The diagnostically related group price in the Medicare
claims data were from the Beijing Medical Insurance Center as
unit cost estimates and the costs of repeated were estimated
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by using the cost of on-pump CABG. All expenses of patients
were measured in the Renminbi (RMB). Costs of resources in
Beijing Area are: $16 963 for CABG; $11 369 for PCl; $9 424
for hospitalization due to MI; $2659 for hospitalization due to
stroke [8]; $3 for clopidogrel cost per day; $2 for statins cost
per day, $0.8 for beta-blocker cost per day, and $0.1 for aspi-
rin cost per day. In our primary analysis, estimates of follow-
up costs depend on Medicare claims from the Beijing Medical
Insurance Center, and we also calculated the follow-up costs
to compare the data from the Guangzhou and Xining Medical
Insurance Centers. The follow-up costs were adjusted follow
to the Guangzhou and Xining consumer price indexes, as ap-
propriate according to 2012. For this period, 1000 RMB was
approximately $156.60.

Measurement of health status

The general health status was evaluated using the EuroQOL
5-dimension 3 level questionnaire (EQ-5D-3L) health status
instrument for each enrolled patient at baseline, as well as at
follow-up intervals of 1, 6, and 12 months after initial treat-
ment [9]. In this study, the EQ-5D-3L data was used to weight-
ing for the health state utility (range 0-1, high scores indicate
healthier patients). The Seattle Angina Questionnaire (SAQ) was
used to assess the disease-specific health status.

Statistical analysis

The population baseline characteristics were described using
percentages (%, categorical variables) and mean+standard de-
viation (SD, continuous variables). Categorical variables were
tested using Fisher’s exact test. For continuity data, the skew-
ness and kurtosis tests were first used to evaluate whether the
data conformed to the normal distribution; then, the Student’s
t-test was used to compare the data of the normal distribu-
tion, and the Mann-Whitney U test was used to compare the
data of the non-normal distribution. Compared with the tra-
ditional significance test, the standardized difference has a
lower sensitivity to the sample size, which helps to identify
meaningful differences. Typically, standardization differences
>0.2 are considered significant.

We used a type of propensity score analysis to inverse prob-
ability of treatment weighting (IPW) methods to address the
confounding effects of observed covariates. Two different sets
of IPW-adjusted analyses were used in this study, respectively,
and the weights are based on results from a treatment selec-
tion model. Logistic regression was used to estimate the dif-
ferent treatments as the dependent variable and the base-
line characteristics including age, sex, body mass index (BMI),
previous angina, previous MI, previous heart failure, previous
arrhythmia, previous stroke, peripheral artery disease, diabe-
tes mellitus, hypertension, dyslipidemia, chronic renal failure,
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chronic obstructive pulmonary disease (COPD), current smok-
ing status, glomerular filtration rate (GFR), left ventricular
ejection fraction (LVEF), left main artery disease, SYNergy be-
tween PCl with TAXUS™ and Cardiac Surgery (SYNTAX) score,
and EuroSCORE-as independent variables. Core lab SYNTAX
score calculations were performed by Corelab (CCRF, Beijing)
Inc. and cardiologists at Yale-New Heaven Hospital. According
to the standard operation procedure, each angiogram was re-
viewed by 2 doctors independently. If the difference between
the 2 SYNTAX scores was >5, a third doctor confirmed the ul-
timate score. Both the exact data from every lesion and the
total score were collected. Subsequently, the degree of every
stenosis was also recorded by core-lab for inclusion criteria
adjudication. Moreover, we calculated the weights in each pa-
tient as the inverse of the probability that the patient receives
treatment under the observed covariates [10-12]. The collated
data was weighted at first, then the categorical variables were
tested by using x? test, and the continuous variables were cal-
culated by mean+SD, and t-test was used to evaluate the char-
acteristics of the baseline data between the 2 groups. P-values
<0.05 were considered the difference is statistically significant.
Cumulative costs of the patient’s hospitalization were com-
pared based on the intention-to-treat. Statistical analysis of
the study data was performed using SAS 9.1 software (SAS,
Institute Inc., Cary, NC, USA).

In addition, a 1-year follow-up period of each patient about
quality-adjusted life-year (QALY) was estimated as the time-
weighted average of the patient’s utility value. The time from
recruitment to the procedure was defined as the baseline utility,
and through the midpoint between the 1- and 6-month fol-
low-ups was defined as the 1-month utility value. In the study,
missing the data of the experiment was less than 1% in our
analysis, and the missing utility value was replaced by the last
observed value of the previous utility value.

Results

Patient characteristics

From the 840 patients, equal numbers underwent PCl and
CABG. The PCI group patients were slightly younger than the
CABG group (mean age; 60.2 years versus 61.6 years), were
more often female (indicate percentages for comparison) and
smokers (indicate rates for comparison). In the CABG group,
the patients were more likely to have a history of left-main,
heart failure, and diabetes mellitus. Moreover, in the SYNTAX
scores >32, the proportion of patients was more significant in
the group CABG than the group PCI (Table 1). In the baseline
characteristics, there were no significant differences between
the 2 groups after applying inverse probability weights (Table 2).
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Table 1. Baseline characteristics of CABG and PCl patients.

Baseline characteristics et Sta'ndardized
PCI (N=420) CABG (N=420) difference

Female sex 119 (28.4%) 93 (22.2%) 0.0386 0.143
CAge(years 6019£1027 6163:866 00283 0152
AgesSyears 130 (1% 134 G20% o766l 0021
CBMiGgm) 25781354 25478447 02613 002
Previousangna 94 (04%) 94 (04%) 00 0000
CPreviousMi 136 (25%) 147 @50%) 04217 0058
CPreviousHE 2 0% o 1% 00272 0147
previous arthythmia 56 (134%) 52 (124% 068 0028
CStoke 55 (131%) 52 (124% orse2 0035
A 3 07% o ©w 00412 0063
e s 7w 03595 0120
Diabetes mellitus 137 (27%) 168 (401%) 00259 o154
Hypertension 20 (64%) 39 (761%) o212 0025
oyslipidemia 20 (64%) 39 (761%) 09353 0006
Chronic renal failure o o N o
o0 7o 4 % 03575 0063
Venous thromboembolism 2 05% o ©w 00956 0098
CCuentsmoke 152 (363%) 1490 (334%) 00393 0176
CCrmgay 756451668 766741761 0380 006
CCo1mga 3 0% 102w 03085 0060
CweFre 7387410202 6214684 00307 o1s
CNYHA 0387 0118
”””” w18 @3 2 63
”””” v 1 2% 4 aw
leftmain artery disease 89 Q12%) 187 (446%) 00000 osia
0 0471066 0821083 00000 0463
CSWTAXsore 00000 0550
”””” lowrsk 244 (2% 15 @s8%)
”””” Medianrisk 139 (32%) 163 G8%%
”””” Wghisk 36 (@6%» 106 @53%)
CEwoscoRE 2354205 2261186 osia1 0085

PCI — percutaneous coronary intervention; CABG — coronary artery bypass surgery; BMI — body mass index; Ml — myocardial infarction;
HF — heart failure; TIA — transient ischemic attack; PAD — peripheral artery disease; COPD — chronic obstructive pulmonary disease;

Cr — creatinine; LVEF — left ventricular ejection fraction; NYHA — New York Heart Association Functional Classification; CTO — chronic
total occlusion.
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Table 2. Baseline characteristics of CABG and PCl patients after application of inverse probability weights.

Baseline characteristics Hosient Sta'ndardized
difference
Female sex 27.1% 25.8% 0.6679 0.03
CAgelear) 616:1041 6121896 | 05472 0042
CAgesesyeas 6% 23% 04641 0051
CemiGgmd) 5674312 25774319 06527 0031
Previousangna 939% o38% 0965 0003
CPreviousmi 7% 5% osia1 005
CPreviowsHE % L o111t 0109
Previous arthythmia 131% 1% o761 0021
Csoke 8% 23% 08333 0015
A 0% % 01518 0008
e 4% 1% 09100 o084
Diabetes melltus ws% 3B9% ot 0032
Hypertension g27% 829% 09256 0006
oyslipidemia 750% 762% o732 0024
Chronic renal faiture o o N o
co0 4% % 09292 0006
Venous thromboembolism 0% % 0242 0069
Ccurentsmoke 4% 3B3% 09567 0017
CCrmgay 760841604 75941176 os0s1 0008
CCo1Bmgd os% 0% 03as7 0064
CweFre 67961762 656747061 06523 0031
CNYHA 07426 0077
"""" W e A
"""" v o oe%
leftmain artery disease B 320% 0os717 o011
0 0641074 064077 oses o012
CSWTAXsore ogsit 004
"""" lowrsk — 4se%  4e7%
"""" Medianrisk  383% 3%
"""" Wghrisk  188%  173%
CEwoscoRE 245022 2304188 03612 0063

PCI — percutaneous coronary intervention; CABG — coronary artery bypass surgery, BMI — body mass index; Ml — myocardial infarction;
HF — heart failure; TIA — transient ischemic attack; PAD — peripheral artery disease; COPD — chronic obstructive pulmonary disease;

Cr — creatinine; LVEF — left ventricular ejection fraction; NYHA — New York Heart Association Functional Classification; CTO — chronic
total occlusion.
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Figure 1. Major adverse cardiac and cerebral events between
CABG and PCI groups at a 1-year follow-up
(adjusted). CABG — coronary artery bypass surgery;
PCl — percutaneous coronary intervention.

One-year clinical outcome and medical resource use

The patient follow-up was conducted to 1 year, and the major
adverse cardiovascular and cerebral events (MAACE) are dem-
onstrated in Figure 1. The patient’s follow-up rate achieved
99%, only 2 patients in the bypass group were lost, and 3 pa-
tients in the PCl group were lost. After inverse weighting for the

Table 3. One-year medical resource use.

Variable

Initial hospital length of stay

Follow-up CABG
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probability, the rates of all-cause mortality (3.6% versus 1.3%;
P=0.0337), the MACCE (11.3% versus 4.1%; P=0.0001), and the
additional revascularization (8.3% versus 1.2%; P<0.0001) were
significantly higher in group PCl than group CABG. Notably, there
was no significant between in PCl group and CABG group for the
cumulative incidence of stroke (0.3% versus 1.5%; P=0.0546)
and MI (0.2% versus 0%; P=0.3218). The detailed medical re-
source usage of the study listed in Table 3.

Utility weights and quality-adjusted life years (QALYs)

The EQ-5D-3L value was used to assess the general health sta-
tus of including patients, which are summarized in Table 4. After
a 1-year follow-up, the utility weights improved substantially for
both group PCl and group CABG. Moreover, the SAQ value was
used to assess the disease-specific health status, and the sig-
nificant and sustained benefits were evident across each of the
subscales for both groups, more details are shown in Table 5.
After 1-, 6-, and 12-month intervals, the frequency for angina was
significantly higher with the CABG group than the PCl group for
the scores of the subscales. In addition, an increasing trend at 1
month for the scores of the physical limitations subscales in the
PCI group. However, after 1 month, there was no apparent differ-
ence in this parameter between the groups. Notably, the scores
of the angina stability, treatment satisfaction, and the disease
perception were no statistical differences between the 2 groups.

PCl (N=420) CABG (N=420) P-value

(5.11) 19 (15.24) <0.0001
204121 | o A
Nt a2 N
3 79w 5 (2% <0000l
2 76w 2 5% <0000
1022 3 0% 03052

PCl — percutaneous coronary intervention; CABG — coronary artery bypass surgery; NA — not applicable.

Table 4. EQ-5D utility scores and QALY in CABG and PCl groups after application of inverse probability weights.

Treatment

Time point

P-value

Baseline 0.78+0.12
"""" lmonth 078008
"""" month  081x005
"""" 12-month 082006
"""" lyearQAlY 081006

0.78+0.11 0.8528
""""""""" 074011 <0000l
""""""""" 082:006 00351
""""""""" 082007 o021
08006 02209

PCl — percutaneous coronary intervention; CABG — coronary artery bypass surgery; QALY — quality-adjusted life year.
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Table 5. SAQ subscales in CABG and PCl groups after application of inverse probability weights.

Scores on SAQ subscales PCl (N=420) CABG (N=420) P-value

Physical limitation

Baseline 68.62+25.11 69.48+23.14 0.6063
"""" tmonth  o9545¢1254  899l«1895 <000
"""" 6month 959594  oaeexl208 00848
"""" 12-month 9524976 953541052 08558

Baseline 15.64+24.63 15.954+23.94 0.8501
"""" tmonth 904942354 920442046 03095
"""" 6month 0542401 0sex2249 0991
"""" 12-month  9478¢1999 9599¢1655  033%67

Baseline 65.77+27.09 62.68+27.43 0.1019
"""" tmonth  9386+1431  9690«1138 00007
"""" emonth  o34le145 96521225 00008
"""" 12month 94031397 91349 00376

Baseline 77.91+18.44 79.4+19.38 0.2535
"""" Umonth  s7saxll49  8s09«1134 04906
"""" 6month  s879lk1203  ss72lls 0321
"""" 12month  877s1082  s74lslost 07017

Baseline 51.09+22.56 48.25+22.20 0.0664
"""" Lmonth  sl3sl4l2 820341378 04659
"""" 6month 8231405 84841276 00066
"""" 2month  827s135  sal4s1233 o185

PCI — percutaneous coronary intervention; CABG — coronary artery bypass surgery.

Table 6. One-year cost-effectiveness outcomes for CABG and PCl groups after application of inverse probability weights*.

Treatment
P-value
In-hospital cost 12.49945.291 13.626+5.600 0.0031
lyeartotalcost  14643:5950 1384245710 00492
lyeareventfreecost 1650946708 14434s5944 w0001
CCost/QAlY  18261:7466 1752157960 01690

* Cost is given in US Dollars. PCI — percutaneous coronary intervention; CABG — coronary artery bypass surgery; QALY — quality-
adjusted life year.
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Costs outcomes and sensitivity analyses

The costs in-hospital of the risk-adjusted median in group PCI
was significantly lower than that in group CABG ($12 499 ver-
sus $13 626, respectively; P=0.0031, Table 6). In PCl patients,
the risk-adjusted total costs, including both in-hospital and
during follow-up were much higher than those in CABG pa-
tients (514 643 versus $13 842; P=0.0492).

At a 1-year follow-up, the MAACE-free costs were $16 509
and $14 434 for the PCl groups and CABG groups, respec-
tively. The median cumulative costs for each patient during a
1-year follow-up were represented by the figures. The event-
free costs were a significant difference between the 2 groups
(P<0.0001), more details are shown in Table 6. Sensitivity anal-
ysis was used to recalculate the unit cost data from the local
medical insurance centers in Xining and Guangzhou.

Discussion

As far as we know, this is the first direct comparison of eco-
nomic and clinical outcomes between the PCl and the CABG
for CAD patient treatment with triple-vessel and left main cor-
onary artery in China. Our results reveal that in the short-term,
CABG costs less than PCl and has a better prognosis among
CAD patients with stable triple-vessel or left-main. This result
of the study was consistent with some randomized clinical tri-
als (RCT) and observational studies reported by previous eco-
nomic and clinical outcomes [13-15].

The QALY score was lower with the CABG than PCl group (0.74
versus 0.78, P<0.0001) in the first month after the respective
procedures. However, this difference did not hold during sub-
sequent follow-up visits; after 1 year, the quality of life in the
CABG treatment group was similar to the PCl treatment group.
This trend in utility weight demonstrated that CABG surgery
was more invasive than the PCl procedure and that patients
in CABG groups required more recovery time to improve their
quality of life. In this study, the EQ5D generally assessed the
patients’ health status only. For the CAD patients with triple-
vessel and left-main, using the SAQ may be a better option.
Concerning disease-specific health status, the SAQ scores with
the revascularization for angina stability, treatment satisfac-
tion, angina frequency, and disease perception were higher
than medication. Moreover, the scores on the subscales for
angina frequency with the CABG group were higher than that
of the PCI group.

Currently studying, only 1 randomized trial (MASS 1) is com-
pared to these 3 therapeutic strategies for long-term economic
outcomes of CAD patients with multi-vessel [16]. The results
of MASS Il demonstrated that, at the 5-year follow-up period,
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the event-free costs of PCl were $19 967, and the CABG was
$18 263. There was a significant difference favoring the use of
medicine versus PCl (P<0.01) and CABG (P<0.01) in the paired
comparison of the event-free costs, and there are also differ-
ences between CABG and PCl (P<0.01) [1]. In addition, oth-
er studies do compare PCl with MT, or CABG with MT [17,18].
Besides, it is demonstrated that there was significantly high-
er in the cumulative cost of the PCl group compared with MT,
which was confirmed by the study of Sculpher et al. [19] and
the Weintraub et al. [20]. Most recently, the medical costs
were higher for surgical revascularization than for medical
therapy in our study, which demonstrated by the Hlatky study
(520 300; P=0.0001) [21]. In our study, the event-free costs
were $15 203 for RT; $16 509 for PCl; and $14 434 for CABG
after 1-year follow-up. These observations compared with what
has been reported for other countries regarding the treatment
of complex CAD.

The cost-effective analysis was examining by compared the
Bypass Angioplasty Revascularization Investigation (BARI) tri-
al and CABG with conventional balloon angioplasty [22]. After
a mean of 11.4 years follow-up, their findings revealed that
CABG was a more cost-effective strategy for patients with com-
plex CAD or diabetes mellitus. However, since the BARI trial,
improvements in surgical and percutaneous revascularization
techniques have affected the comparison of short-term and
long-term clinical outcomes involving 2 revascularization strat-
egies. Most recently, the Future Revascularization Evaluation
in Patients with Diabetes Mellitus trial [Optimal Management
of Multi-vessel Disease (FREEDOM)] after long-term follow-up
also demonstrated that compared to DES-PCI (drug-eluting
stent), CABG is a cost-effective revascularization strategy for
treating patients with diabetes and multi-vessel CAD [23-25].
Moreover, CABG remains a cost-effective strategy suggested by
BARI or other economic-based observational studies that con-
ducted up to 1-year follow-up [25-29]. Therefore, the findings
of our study agree with those of others, as described earlier.

After the initial hospitalization, the cost of PCI groups (without
stents) was 9% lower than the CABG groups. After a 1-year fol-
low-up, however, CABG proved to be more cost-effective in pre-
venting composite primary endpoints. In this study, we found
the cost of CABG in the Beijing area to be $16 963, yet the to-
tal in-hospital cost for the CABG group in Anzhen hospital was
only $12 917. Although a little surprising, this attests to the
rigorous medical quality and costs control in Anzhen hospi-
tal. Moreover, an interesting find was that the costs at hospi-
tal discharge and 1-year were lower with CABG than PCl in the
study. It is noteworthy that this observation is quite different
from what emerged in the analysis of FREEDOM and SYNTAX
and deserves further investigation. The underlining reason for
this difference is that the cost of stents, which were responsi-
ble for a more significant percentage of the total costs in the
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PCl group, is much higher in China. Given that clinical out-
comes are better with CABG than PCl at 1-year and will likely
become even better with longer follow-up, which is consisted
of the study of Yang et al. [30]. Thus, we think that this find-
ing has significant implications for the way patients should
be treated in China.

This is the first observational study that compares the eco-
nomic outcomes of these 2 therapeutic strategies for CAD
patients with stable triple-vessel or left main in China.
Undoubtedly, China is the largest developing country in the
world, with entirely different healthcare and medical insur-
ance systems compared to other developed countries. Notably,
the prevalence of complex CAD is rising annually in China. This
high-cost disease consumes significant proportions of health-
care resources, posing financial strain to the healthcare system
and patients. We thought that this study would provide valu-
able information for the cost-effective management of CAD.

Conclusions

In the short-term, among the CAD patients with stable triple-
vessel or left-main, costs and clinical outcomes were substan-
tially higher for CABG than for PCI. And it necessary for a long-
term economic analysis of these interventions.
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Limitations

There are some limitations that should be acknowledged
in our study. First, performing cost analysis is a challenging
task [31,32]. Previous studies have reported various methods
used to calculate the total cost of different treatments accord-
ing to feasibility. However, considering the status of healthcare
and the medical insurance system in China, we could only ob-
tain the cost, mainly including the in-hospital cost and medi-
an cost per endpoint event. Therefore, the patient’s follow-up
costs are calculated by multiplying the median cost of each
endpoint event and the number of events. Despite some in-
evitable biases, the cost analysis conducted may be used as a
guide to describe the real status of expenditure of triple-ves-
sel and left-main of CAD patients in China. Second, in this ob-
servational study, the baseline characteristics of the 2 treat-
ment groups were unmatched. This study is not a randomized
controlled study, the patient’s baseline data may be disequi-
librium, and the potential differences cannot be completely
avoided. Considering the population size and statistical meth-
odology, we used the inverse probability of treatment weight-
ing methods to address confounding by observed covariates.
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