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Selection Criteria in the Era of Perfect Competition for Drug-
Eluting Stents in Association With Operator Volumes: An 
Operator-Volume Analysis of the Selection DES Study
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Abstract

Background: This study aimed to explore the factors influencing the 
drug-eluting stent (DES) selection criteria of cardiologists in association 
with percutaneous coronary intervention (PCI) volumes and to deter-
mine whether they value further DES improvements and modifications.

Methods: The survey was conducted on a group of cardiologist op-
erators from April 10 to 30, 2023.

Results: The analysis included 126 operators who answered the ques-
tions. Of these, low-, intermediate-, and high-volume operators account-
ed for 49 (38.9%), 47 (37.3%), and 30 (23.8%), respectively. Overall, 
Xience™ everolimus-eluting stent (CoCr-EES) was most frequently 
used, with > 70% of cardiologists using it in > 20% of their PCI practice. 
The percentage of selection by low-, intermediate-, and high-volume op-
erators among the DESs used demonstrated no difference, except for du-
al-therapy sirolimus-eluting and CD34+ antibody-coated Combo® stent 
(DTS). Logistic regression analysis revealed that low-volume operators 
are less likely to be affected in terms of company/sales representative 
(odds ratio (OR): 0.402, P = 0.031) and bending lesions (OR: 0.339, 
P = 0.037) for selecting DES. Low-volume operators less frequently 
selected Resolute Onyx™ zotarolimus-eluting stents (OR: 0.689, P = 
0.043) and DTS (Drug-Eluting Stents) (OR: 0.361, P = 0.006) for PCI.

Conclusions: The current study results indicate that patient back-
ground, DES performance, and product specifications were not cri-
teria for DES selection in cardiologists with different PCI volumes 
in routine PCI.

Keywords: Annual operator volume; Drug-eluting stent; Percutane-
ous coronary intervention

Introduction

Since the first drug-eluting stents (DESs) were introduced 
in Europe, restenosis rates, which had once been the Achil-
les heel of percutaneous coronary intervention (PCI), have 
decreased dramatically [1]. PCI indications in ischemic heart 
disease have expanded to include complex lesions, and the 
need for coronary artery bypass graft surgery has diminished 
[2, 3]. Subsequently, continuous evidence was reported glob-
ally, and the weakness of PCI shifted from restenosis to late 
stent thrombosis. Additionally, the introduction of second- and 
third-generation DES to overcome this problem, as well as the 
establishment of antiplatelet therapy, brought the incidence of 
postoperative events within an acceptable range [4].

Outcomes after PCI has been reported to be affected 
by the annual volume of PCI procedures performed and the 
operator in the hospital. Catheterization has affected initial 
outcomes due to the annual hospital volume and the volume 
experienced by its operators. Patients treated at low-volume 
hospitals have had higher in-hospital mortality rates than 
those treated at high-volume hospitals, and this effect has 
been observed in patients with acute myocardial infarction 
and chronic coronary disease [5, 6]. PCI is a procedure that 
improves with experience, and operators with more experi-
ence with the procedure have better outcomes than inexperi-
enced operators. Today, the number of PCI cases in the United 
States is declining for various reasons [7-9]. Hence, the 2013 
American College of Cardiology (ACC)/American Heart As-
sociation (AHA)/Society for Cardiovascular Angiography 
and Intervention (SCAI) clinical competency statement rec-
ommended a reduced minimum number of PCI procedures 
performed annually by each operator from an average of 75 to 
50 cases over 2 years [10, 11].

Data extracted from the Japanese PCI Registry (J-PCI), 
which is a national registry of the Japanese Association of Car-
diovascular Intervention and Therapeutics, demonstrated un-
clear associations between the annual PCI volumes performed 
by the operator and outcome, although low-volume hospitals 
have poorer in-hospital outcomes than those high-volume hos-
pitals [12]. Approximately 250,000 cases of PCI are performed 
annually at approximately 1,500 hospitals in Japan, where PCI 
is not as centralized as in other countries, and operators at low-
volume hospitals have difficulty maintaining their skills; how-
ever, the J-PCI registry data demonstrated no association be-
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tween operator volume and outcome indicating the influence 
of device evolution, especially DES, as well as PCI technique 
development.

Johnson & Johnson (New Brunswick, NJ) first introduced 
DES in 2002, over 20 years ago [13]. The company dominated 
the market until 2005, after which Boston Scientific (Boston, 
MA), Abbott Vascular (Santa Clara, CA), Medtronic (Minne-
apolis, MN), and Terumo (Tokyo, Japan) entered the market, 
moving from monopoly to oligopoly and from oligopoly to 
perfect market. DES technology is believed to have reached 
physical limitations although competing companies have im-
proved their DESs under regulatory approval. However, com-
panies competing in the DES market continue to make slight 
improvements to their products, each time using the improve-
ments as a sales advantage to promote the strengths of their 
products to healthcare professionals. Therefore, DES has be-
come a commodity and is considered in a price competition 20 
years after its launch.

The current study, an operator-volume analysis of the 
Selection DES study, aimed to explore 1) the proportions; 2) 
factors influencing the DES selection criteria of operators in 
terms of PCI volumes (low-, medium-, and high-volumes); 
and 3) to determine if operators require and value further DES 
improvements and modifications.

Materials and Methods

Study population

The main analysis of the study focusing more on patient 
characteristics and lesion factors has already been reported 
in a previous publication titled the Selection DES study [14]. 
In berief, the survey was conducted on all Japanese cardi-
ologist members of TCROSS NEWS who agreed to receive 
the e-newsletter. TCROSS NEWS is a highly specialized 
website that was launched in January 2010. The details of 
TCROSS NEWS’ survey panel have been described else-
where [15, 16].

Data collection

Questions consisting of 14 categories were filled out on Goog-
le Forms. The survey included 43 items regarding 1) the re-
sponder’s background; 2) the hospital status; and 3) the criteria 
for selecting DES(s). Responder’s background (seven items) 
includes hospital type, age distribution, PCI volume either in 
a hospital or by the operator, and years of PCI experience. The 
operator volume at the hospital was divided into tertiles, for 
this study, following the ACC/AHA/SCAI clinical compe-
tence statement [11], from low-volume operators (< 50 PCIs 
per year) to intermediate-volume operators (50 - 100 PCIs per 
year) to high-volume operators (> 100 PCIs per year). Hospital 
status (three items) includes the position in the hospital, selec-
tion criteria, and individual right to select DESs. Details of 
selecting devices (32 items) include device selection criteria, 
device use rate for each DES, expectations from a DES com-

pany, selection criteria by lesion background, and selection 
criteria by patient background.

Statistics analysis

Descriptive statistics were calculated for each survey item. 
The Chi-square test for discrete variables was used to com-
pare low-, intermediate-, and high-volume operators, standard 
statistical methods. The proportion of DES use in the opera-
tor practice was classified into low (< 5%), medium (5-20%), 
and high (> 20%) following each DES included in the study, 
and the difference between the annual PCI volume performed 
by operators and DES proportion used in their practice were 
examined. Multivariate logistic regression analysis estimated 
the odds ratio (OR) and 95% confidence intervals (CIs) assess-
ing the factors that affect DES selection criteria. The logistic 
regression analysis classified each operator group, either the 
low-, intermediate-, or high-volume, into dichotomous catego-
ries (0 or 1). Each operator group was used as the dependent 
variable, with 32 items of details of device selection criteria 
serving as independent variables for analysis. Significance 
was accepted at P values of < 0.05 in all analyses. IBM Sta-
tistical Package for the Social Sciences Statistics Version 28.0 
was used for statistical analysis.

Types of DES

Abbott’s Xience™ cobalt chromium everolimus-eluting stent 
(CoCr-EES), Boston Scientific’s Synergy™ platinum chro-
mium everolimus-eluting stent (PtCr-EES), Medtronic’s Reso-
lute Onyx™ zotarolimus-eluting stent (ZES), Terumo’s Ulti-
master™ sirolimus-eluting stent with bioresorbable polymer 
(BP-SES), Biosensors’s BioFreedom™ biolimus-coated stent 
(BCS), B.Braun’s Coroflex® ISAR Neo sirolimus-eluting stent 
(UPF-SES), and OrbusNeich’s dual-therapy sirolimus-eluting 
and CD34+ antibody-coated Combo® stent (DTS) were the 
DES types available in Japan that the present study investigated.

Ethical considerations

To avoid the identification of individuals, this study was con-
ducted through an anonymous survey, and the data obtained 
were statistically processed. The responses were not used for 
any purpose other than this survey, and no third-party access to 
the survey was provided. The participants were informed that 
the responses would not affect the individual’s institutional 
affiliation. Submission of the web-based questionnaire was 
considered as providing informed consent. This was clearly 
written in the survey form and was in accordance with the 
requirements of the Ethics Committee of TCROSS Co., Ltd. 
All authors had access to information that could identify indi-
vidual participants during or after data collection. Those terms 
and conditions were included in the survey form in accordance 
with the instructions of the Ethics Committee. The study com-
plies with the principles and requirements of the Declaration of 
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Helsinki and was conducted following the approval of the Eth-
ics Committee (January 23, 2023, approval number: 2023001).

Results

Participant demographics

The survey was conducted among all cardiologist members of 
TCROSS NEWS who agreed to receive the e-newsletter from 
April 10, 2023, to April 30, 2023. Overall, 126 who responded 
were included in the analysis. Table 1 shows the details of the 
study participants. Of these, low-, intermediate-, and high-
volume operators accounted for 49 (38.9%), 47 (37.3%), and 
30 (23.8%), respectively. Age, PCI procedure history, position 
in the hospital, or device selection rights were not different 
among the three groups.

A higher percentage of low-volume and high-volume op-
erators worked in public and private general-city hospitals, re-
spectively. The percentage of low-volume operators working 
in cardiovascular hospitals was lower than that of intermedi-
ate- and high-volume operators. Over 80% of intermediate- 
and high-volume operators recorded > 200 PCI cases in the an-
nual hospital volume, while low-volume operators accounted 
for approximately 60% of the hospital volume of < 200 PCI 
cases. The highest percentage of emergency/urgent PCI proce-
dures (> 200 per year) were performed at hospitals with high-
volume operators. Conversely, the percentage of emergency/
urgent PCIs of 21 - 50 cases per year was higher at hospitals 
with low-volume operators.

The selection criteria for DESs

The study divided the percentage of each DES into three cat-
egories: low- (< 5% of the cases), medium- (5-20%), and high-
volume (> 20%), and the association with the low-, interme-
diate-, and high-volume operators were examined in Table 2. 
Overall, CoCr-EES was used most frequently, with > 70% of 
operators using CoCr-EES in > 20% of their cases, followed 
by PtCr-EES, BP-SES, and ZES used by a higher percentage 
of operators in 38.9%, 31.7%, and 23.8% of cases on aver-
age, respectively. The percentage of selection by low-, inter-
mediate-, and high-volume operators among the DESs used 
demonstrated no difference, except for DTS. The percentage 
of low-volume operators choosing DTS for > 5% of their PCIs 
was 4.1%, while for intermediate- and high-volume operators, 
the percentages choosing DTS were higher in 21.3% (12.8 + 
8.5%) and 30% (26.7 + 3.3%), respectively. The main results 
of Table 2 were clearly illustrated in Figure 1.

Factors affecting the DES selection

Logistic regression analysis was performed for each group 
of low-, intermediate-, and high-volume operators in terms 
of factors affecting DES selection. Results revealed that low-
volume operators are less likely to be affected by the company/

sales representative (OR: 0.402, 95% CI: 0.175 - 0.922, P = 
0.031) and bending lesions (OR: 0.339, 95%CI: 0.123 - 0.938, 
P = 0.037) in selecting DESs. ZES (OR: 0.689, 95% CI: 0.48 - 
0.989, P = 0.043) and DTS (OR: 0.361, 95% CI: 0.175 - 0.744, 
P = 0.006) were less likely to be selected by low-volume oper-
ators (Table 3). Intermediate-volume operators used PtCr-EES 
(OR: 0.733, 95% CI: 0.543 - 0.991, P = 0.044) less frequently 
in their practice but demonstrated an increased use of DTS 
(OR: 1.64, 95% CI: 1.026 - 2.507, P = 0. 038) as shown in Ta-
ble 3. High-volume operators used ZES more frequently (OR: 
1.768, 95% CI: 1.131 - 2.766, P = 0.012), whereas UPF-SES 
usage decreased inversely (OR: 0.437, 95% CI: 0.205 - 0.931, 
P = 0.032).

Discussion

The present study revealed that the PCI volume by the operator 
did not affect the proportion of an individual DES use (low- (< 
5% use), medium- (5-20% use), or high- (> 20% use) ), except 
for DTS as shown in Table 2. Additionally, the DES selection 
criteria were less related to patient background, DES perfor-
mance, and sales and marketing activities, regardless of the 
operator’s annual volume. Conversely, the influence of bend-
ing lesions on DES selection criteria was less pronounced only 
for low-volume operators, and low-volume operators were less 
likely to select DES based upon the relationship with the com-
pany or sales representative.

Differences in the annual volume and perceptions among 
operators

Major manufacturers began to focus on evolving bare-metal 
stents and fundamentally rethinking the mechanisms of reste-
nosis to overcome restenosis, which had been considered the 
greatest limitation of PCI. The idea was to use the stent as a 
vehicle to deliver the maximum tolerated dose of anti-resten-
otic agent to terminate the cascade locally because restenosis 
is caused by an immune reaction in vivo. Immunosuppressive 
agents, antiplatelet agents, growth inhibitors, and endothelial 
healing agents were candidates because anti-restenosis agents, 
and among these, limus-based immunosuppressive agents, such 
as sirolimus and everolimus, were the primary focus from the 
perspective of efficacy and safety for DES used for coronary 
artery stenosis [17]. Stent thrombosis emerged as a new issue 
and reportedly involved polymers that release drugs from the 
stent, which causes the development or introduction of biocom-
patible polymers by the suppliers, thereby leading to acceptable 
thrombosis levels. Manufactures have focused their develop-
ment efforts on improving delivery performance as DESs are 
now being implanted for more complex lesions. In particular, 
superior delivery performance is required for bending lesions, 
and differences have been compared in bench tests [18].

The present study revealed that bending lesions had less 
influence on DES selection in the low-volume operators. Con-
versely, the DES selection was more likely to be affected by 
bending lesions in intermediate- and high-volume operators, 
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Table 1.  Backgrounds of the Study Participant

Total Low (< 50 
PCIs/yr)

Intermediate (50 
- 100 PCIs/yr)

High (> 100 
PCIs/yr) P value

Operator volume 126 49 (38.9) 47 (37.3) 30 (23.8)
Hospital types
  University Hospital 21 (16.7) 8 (16.3) 9 (19.1) 4 (13.3) 0.011
  Public General-City Hospital 31 (24.6) 19 (38.8) 11 (23.4) 1 (3.3)
  Private General-City Hospital 65 (51.6) 21 (42.9) 22 (46.8) 22 (73.3)
  Cardiovascular Center 9 (7.1) 1 (2.0) 5 (10.6) 3 (10.0)
Age distribution
  Less than 31 6 (4.8) 1 (2.0) 1 (2.1) 4 (13.3) 0.267
  31 - 40 44 (34.9) 20 (40.8) 17 (36.2) 7 (23.3)
  41 - 50 24 (19.0) 10 (20.4) 10 (21.3) 4 (13.3)
  51 - 60 39 (31.0) 14 (28.6) 13 (27.7) 12 (40.0)
  More than 60 13 (10.3) 4 (8.2) 6 (12.8) 3 (10.0)
Hospital annual PCI volume
  Less than 21 2 (1.6) 2 (4.1) 0 (0) 0 (0) < 0.001
  21 - 50 4 (3.2) 3 (6.1) 1 (2.1) 0 (0)
  51 - 100 11 (8.7) 9 (18.4) 2 (4.3) 0 (0)
  101 - 200 22 (17.5) 14 (28.6) 3 (6.4) 5 (16.7)
  More than 200 87 (69.0) 21 (42.9) 41 (87.2) 25 (83.3)
Hospital annual emergent/urgent PCI volume
  Less than 21 11 (8.7) 8 (16.3) 2 (4.3) 1 (3.3) < 0.001
  21 - 50 26 (20.6) 19 (38.8) 4 (8.5) 3 (10.0)
  51 - 100 48 (38.1) 15 (30.6) 22 (46.8) 11 (36.7)
  101 - 200 27 (21.4) 6 (12.2) 14 (29.8) 7 (23.3)
  More than 200 14 (11.1) 1 (2.0) 5 (10.6) 8 (26.7)
Operator's PCI experience
  Less than 5 yrs 16 (12.7) 11 (22.4) 2 (4.3) 3 (10.0) 0.122
  5 - 10 yrs 25 (19.8) 9 (18.4) 13 (27.7) 3 (10.0)
  11 - 20 yrs 57 (45.2) 18 (36.7) 23 (48.9) 16 (53.3)
  21 - 30 yrs 26 (20.6) 11 (22.4) 8 (17.0) 7 (23.1)
  More than 30 yrs 2 (1.6) 0 (0) 1 (2.1) 1 (3.3)
Position at the hospital
  President/vice president 14 (11.1) 4 (8.2) 4 (8.5) 6 (20.0) 0.745
  Director 39 (31.0) 14 (28.6) 17 (36.2) 8 (26.7)
  Manager 33 (26.2) 13 (26.5) 12 (25.5) 8 (26.7)
  Staff 37 (29.4) 16 (32.7) 13 (27.7) 8 (26.7)
  Others 3 (2.4) 2 (4.1) 1 (2.1) 0 (0)
Device selection right
  PCI operator 103 (81.7) 41 (83.7) 39 (83.0) 23 (76.7) 0.789
  Director/manager of the division 14 (11.1) 6 (12.2) 4 (8.5) 4 (13.3)
  Device dependent 9 (7.1) 2 (4.1) 4 (8.5) 3 (10.0)

PCI: percutaneous coronary intervention; yr: year.
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although the effect was not statistically significant. Despite 
not reaching significance, 22.4% of low-volume operators had 
< 5 years of experience with PCI, compared to intermediate- 
(4.3%) and high-volume operators (10.0%), indicating that 
differences in PCI perception for complex lesions with severe 
bending may have affected the results. The hospital performing 
the PCI has an experienced supervising operator who performs 
PCI on complex lesions, such as bending lesions. Younger op-
erators begin with simple lesions to gain experience and then 
move on to complex lesions with bending lesions under the 
observation of a supervising operator. The difference in per-
ception may be seen in the discrepancy between the views of 

lower-volume younger operators and intermediate- and high-
volume operators in the present study.

Impact of differences in DES structure

The present study revealed a higher rate of selection by interme-
diate- and high-volume operators than did the low-volume opera-
tors in DTS. DTS differs from other DESs in structure, with three 
components of a DES, including platform, drug, and polymer, 
plus anti-CD34 + antibody inner surface of the stent. The struc-
ture has more easily facilitated stent endothelialization than other 

Table 2.  The Use of Drug-Eluting Stent Rate in Relation to the Operator Volume

Total Low (< 50 PCIs/yr) Intermediate  
(50 - 100 PCIs/yr)

High  
(> 100 PCIs/yr) P value

CoCr-EES 126 49 47 30
  Low (< 5% use) 11 (8.7) 5 (10.2) 3 (6.4) 3 (10.0) 0.941
  Medium (5-20% use) 26 (20.6) 11 (22.4) 9 (19.1) 6 (20.0)
  High (> 20% use) 89 (70.6) 33 (67.3) 35 (74.5) 21 (70.0)
PtCr-EES 126 49 47 30
  Low (< 5% use) 31 (24.6) 11 (22.4) 15 (31.9) 5 (16.7) 0.563
  Medium (5-20% use) 46 (36.5) 17 (34.7) 17 (36.2) 12 (40.0)
  High (> 20% use) 49 (38.9) 21 (42.9) 15 (31.9) 13 (43.3)
ZES 126 49 47 30
  Low (< 5% use) 45 (35.7) 22 (44.9) 16 (34.0) 7 (23.3) 0.192
  Medium (5-20% use) 51 (40.5) 17 (34.7) 22 (46.8) 12 (40.0)
  High (> 20% use) 30 (23.8) 10 (20.4) 9 (19.1) 11 (36.7)
BP-SES 126 49 47 30
  Low (< 5% use) 39 (31.0) 17 (34.7) 13 (27.7) 9 (30.0) 0.954
  Medium (5-20% use) 47 (37.3) 17 (34.7) 18 (38.3) 12 (40.0)
  High (> 20% use) 40 (31.7) 15 (30.6) 16 (34.0) 9 (30.0)
UPF-SES 126 49 47 30
  Low (< 5% use) 99 (78.6) 41 (83.7) 34 (72.3) 24 (80.0) 0.623
  Medium (5-20% use) 20 (15.9) 5 (10.2) 10 (21.3) 5 (16.7)
  High (> 20% use) 7 (5.6) 3 (6.1) 3 (6.4) 1 (3.3)
BCS 126 49 47 30
  Low (< 5% use) 110 (87.3) 46 (93.9) 40 (85.1) 24 (80.0) 0.349
  Medium (5-20% use) 12 (9.5) 3 (6.1) 5 (10.6) 4 (13.3)
  High (> 20% use) 4 (3.2) 0 (0) 2 (4.3) 2 (6.7)
DTS 126 49 47 30
  Low (< 5% use) 105 (83.3) 47 (95.9) 37 (78.7) 21 (70.0) 0.009
  Medium (5-20% use) 16 (12.7) 2 (4.1) 6 (12.8) 8 (26.7)
  High (> 20% use) 5 (4.0) 0 (0) 4 (8.5) 1 (3.3)

The vertical column indicates the proportion of brand DES that the operator uses in practice. Low = less than 5%; Medium = 5-20%; High = more 
than 20%. DES: drug-eluting stent; CoCr-EES: Abbott’s Xience™ cobalt chromium everolimus-eluting stent; PtCr-EES: Boston Scientific’s Syn-
ergy™ platinum chromium everolimus-eluting stent; ZES: Medtronic’s Resolute Onyx™ zotarolimus-eluting stent; BP-SES: Terumo’s Ultimaster™ 
sirolimus-eluting stent with bioresorbable polymer; BCS: Biosensors’s BioFreedom™ biolimus-coated stent; UPF-SES: B.Braun’s Coroflex® ISAR 
Neo sirolimus-eluting stent; DTS: OrbusNeich’s dual-therapy sirolimus-eluting and CD34+ antibody-coated Combo® stent; yr: year.
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DES [19]. The performance and outcomes have not been differ-
entiated from standard DES, as no efficacy or safety results were 
demonstrated for post-procedure or late outcomes compared to 
other DESs, despite the distinctive characteristics [20, 21]. A 
lower percentage (4.1%) of low-volume operators used DTS in 
> 5% of their cases due to the less importance of company and 
sales relationships in the DES selection criteria of low-volume 
operators (OR: 0.402, P = 0.031). Conversely, the proportion of 
intermediate- and high-volume operators using DTS in > 5% of 
cases was 21.3% and 30%, respectively, indicating other reasons 
beyond performance and evidence for this DES selection crite-
rion. A similar trend was observed for intermediate- and high-
volume operators, and logistic regression results confirmed that 
DES itself, rather than patient or lesion background, influenced 
the choice of the operator in each group (Tables 3).

Limitations

The present study has some limitations. First, the study is the 
result of a survey of cardiologists, and the accuracy of the data 
is dependent on the respondents since the responses generated 

data from self-reported results. Second, business practices and 
other factors are unique to the Japanese market, thus adaptation 
to other markets must be considered based on the current situa-
tion in the target country. Third, further research is required to 
conclude the results are representative of an entire population 
since the sample size was limited to 126 participants.

Conclusions

The current study results indicate that in routine PCI, patient 
background, lesion characteristics, DES performance, and 
DES specifications were not criteria for DES selection in op-
erators with different annual PCI volumes. Therefore, the de-
velopment of DES has already reached its physical limitations 
and has become commoditized, with results that challenge the 
need for further improvement and modification of the DES.
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Figure 1. The main results of Table 2. This figure represents the current drug-eluting stent market share in Japan where CoCr-
EES was selected by more than 70% of respondents in different operator volumes in > 20% of their percutaneous coronary 
intervention (PCI) procedures. On the other hand, UPF-SES, BCS, and DTS were less likely to be selected, indicating that 
more than 70% of respondents select < 5% of these in their procedures. The percentage of selection by low-, intermediate-, 
and high-volume operators among the DESs used demonstrated no difference, except for DTS. CoCr-EES: Abbott’s Xience™ 
cobalt chromium everolimus-eluting stent; PtCr-EES: Boston Scientific’s Synergy™ platinum chromium everolimus-eluting stent; 
ZES: Medtronic’s Resolute Onyx™ zotarolimus-eluting stent; BP-SES: Terumo’s Ultimaster™ sirolimus-eluting stent with biore-
sorbable polymer; BCS: Biosensors’s BioFreedom™ biolimus-coated stent; UPF-SES: B.antibody-coated Combo® ISAR Neo 
sirolimus-eluting stent; DTS: OrbusNeich’s dual-therapy sirolimus-eluting and CD34+ antibody-coated Combo® stent.
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