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Abstract
Background: Comparative data of durable polymer (DP) versus biodegradable polymer (BP) drug-eluting 
stents (DES) are limited in patients presenting with acute coronary syndrome (ACS) undergoing complex 
percutaneous coronary intervention (PCI).
Aims: We sought to evaluate the efficacy and safety of DP-DES and BP-DES in ACS patients receiving 
complex PCI.
Methods: This study was a post hoc analysis of the HOST-REDUCE-POLYTECH-ACS trial. ACS patients 
were randomly assigned 1:1 to DP-DES or BP-DES in the HOST-REDUCE-POLYTECH-ACS trial. 
Complex PCI was defined as having at least 1 of the following features: ≥3 stents implanted, ≥3 lesions 
treated, total stent length ≥60 mm, bifurcation PCI with 2 stents, left main PCI, or heavy calcification. 
Patient-oriented (POCO, a composite of all-cause death, non-fatal myocardial infarction, and any repeat 
revascularisation) and device-oriented composite outcomes (DOCO, a composite of cardiac death, target 
vessel myocardial infarction, or target lesion revascularisation) were evaluated at 12 months.
Results: Among 3,301 patients for whom full procedural data were available, 1,140 patients received com-
plex PCI. Complex PCI was associated with higher risks of POCO and DOCO. The risks of POCO were 
comparable between DP-DES and BP-DES in both the complex (HR 0.87, 95% confidence interval [CI]: 
0.57-1.33; p=0.522) and non-complex (HR 0.83, 95% CI: 0.56-1.24; p=0.368; p for interaction=0.884) PCI 
groups. DOCO was also not significantly different between DP-DES and BP-DES in both the complex (HR 
0.74, 95% CI: 0.43-1.27; p=0.278) and non-complex (HR 0.67, 95% CI: 0.38-1.19; p=0.175; p for interac-
tion=0.814) PCI groups.
Conclusions: In ACS patients, DP-DES and BP-DES showed similar clinical outcomes irrespective of 
PCI complexity. The registration information for the HOST-REDUCE-POLYTECH-ACS trial is available 
at ClinicalTrials.gov: NCT02193971.
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Effect of stent polymers in complex PCI

Abbreviations
ACS acute coronary syndrome
BP biodegradable polymer
CI confidence interval
DES drug-eluting stent
DOCO device-oriented composite outcome
DP durable polymer
HR hazard ratio
MI myocardial infarction
PCI percutaneous coronary intervention
POCO patient-oriented composite outcome
TVR target vessel revascularisation

Introduction
Polymer technology is an important component that determines 
drug-eluting stent (DES) performance after implantation. Polymers 
used in the first-generation DES were associated with chronic 
inflammation and delayed endothelisation1,2, and thus, subsequent 
development has focused on biocompatible durable polymers and 
biodegradable polymers. Although biodegradable polymer DES 
(BP-DES) may seem, in theory, to be advantageous compared 
with durable polymer DES (DP-DES), previous studies reported 
comparable clinical outcomes between DP-DES and BP-DES, 
with both types of stents showing excellent efficacy and safety3-9. 
We also reported the results from a large-scale randomised trial 
that showed the non-inferiority of DP-DES with regard to patient-
oriented outcomes in acute coronary syndrome (ACS) patients10. 
However, their comparative outcomes have not been thoroughly 
investigated in those receiving complex procedures. Therefore, we 
sought to investigate the safety and efficacy of the two polymer 
technologies in ACS patients undergoing complex percutaneous 
coronary intervention (PCI).

Methods
STUDY DESIGN AND STUDY POPULATION
This analysis was not prespecified and was a post hoc analysis of 
the HOST-REDUCE-POLYTECH-ACS (Harmonizing Optimal 
Strategy for Treatment of coronary artery diseases – comparison 
of REDUCtion of prasugrEl dose or POLYmer TECHnology in 
ACS patients) trial. The HOST-REDUCE-POLYTECH-ACS trial 
was an investigator-initiated, randomised, parallel-group, open-
label, adjudicator-blinded, multicentre trial performed at 35 centres 
in the Republic of Korea and with a 2×2 factorial design testing 
two independent hypotheses. One explored the non-inferiority of 
the prasugrel dose de-escalation therapy after 1 month from the 
index PCI compared to the maintenance of a conventional dose of 
prasugrel in ACS patients, and the other evaluated the non-inferi-
ority of DP-DES to BP-DES for patient-oriented clinical outcomes 
(POCO). As this trial included ACS patients, dual antiplatelet 
therapy was recommended for at least 1 year post-PCI. The trial 
design and main results have already been published10-12. The cur-
rent results are from a post hoc analysis of the stent randomisa-
tion arm. ACS patients with at least 1 culprit coronary artery lesion 

were eligible for the trial. After coronary angiography, patients 
aged 19 years or older were screened and randomised to receive 
DP-DES (PROMUS Premier, Boston Scientific; XIENCE Alpine, 
Abbott; Resolute Onyx, Medtronic; DESyne or DESyneX2, Elixir) 
or BP-DES (Biomatrix, Biomatrix Flex, Biosensors; Nobori, 
Ultimaster, Terumo; or Orsiro, Biotronik). Patients with hypersen-
sitivity or a contraindication to heparin, aspirin, clopidogrel, pra-
sugrel, ticagrelor or contrast media, or had any major or active 
bleeding, childbearing potential, or a life expectancy of less than 
1 year were excluded. Patients who were not expected to be com-
pliant with the protocol were also excluded. The study protocol was 
approved by the institutional review board of each participating 
centre and followed the principles of the Declaration of Helsinki. 
All patients provided written informed consent.

DEFINITION OF COMPLEX PCI AND OUTCOMES
Complex PCI was defined as a high-risk procedure with at least 
1 of the following features: ≥3 stents implanted, ≥3 lesions 
treated, bifurcation PCI with 2 stents, total stent length ≥60 mm, 
left main PCI, or heavy calcification13-21. Heavy calcification was 
based on qualitative assessment. It was defined as vascular wall 
radiopacities noted during the cardiac cycle before contrast injec-
tion at the stenosed segments, where the stents were implanted, 
by independent technicians from each hospital who were trained 
in qualitative and quantitative coronary angioraphy analysis18,22. 
Clinical outcomes were also evaluated according to the individual 
features of complex PCI and the degree of PCI complexity, which 
was defined as the number of complex PCI features.

The primary outcome was a patient-oriented composite outcome 
(POCO) at 12 months. The POCO was a composite of all-cause 
death, non-fatal myocardial infarction (MI), and any repeat revascu-
larisation. The secondary outcome was a device-oriented compos-
ite outcome (DOCO) at 12 months, including cardiac death, target 
vessel MI, and target lesion revascularisation (TLR). The individ-
ual outcomes of the composite outcomes, stent thrombosis, target 
vessel revascularisation (TVR), and non-TVR were also evaluated.

STATISTICAL ANALYSIS
Categorical variables were presented as counts and percentages, 
and continuous variables were described as means with standard 
deviations or medians with interquartile ranges, according to the 
distributions of variables. Categorical variables were compared 
using the chi-squared test, while continuous variables were com-
pared using the Student’s t-test or Wilcoxon signed-rank test. 
Kaplan-Meier estimates were calculated to present the cumu-
lative incidence of clinical outcomes at 12 months, and group 
differences were evaluated using the log-rank test. The Cox pro-
portional hazards model was used to estimate the hazard ratio 
(HR) and its 95% confidence interval (CI). Multivariate Cox 
proportional hazards regression models were used to evaluate 
the effect of PCI complexity on clinical outcomes. The following 
variables were included for adjustment: age, hypertension, dia-
betes mellitus, chronic kidney disease, stroke, ejection fraction, 
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current smoking, and clinical diagnosis. The consistency of the 
polymer effects between complex and non-complex PCI was 
assessed with a formal interaction test using the Cox propor-
tional hazards regression model. All analyses were based on the 
intention-to-treat analysis. All p-values were 2-sided, and p<0.05 
was considered statistically significant. The statistical pack-
age R, version 4.0.3 (R Foundation for Statistical Computing) 
was used for statistical analysis.

Results
BASELINE PATIENT AND LESION CHARACTERISTICS
Among 3,413 ACS patients who were successfully randomised 
to receive DP-DES or BP-DES in the HOST-REDUCE-
POLYTECH-ACS trial, complete procedural data were available 
in 3,301 patients and 72 patients were lost to follow-up (Figure 1). 
Based on the procedural data, patients were categorised into those 
who received complex PCI (1,140 patients, 34.5%) and those who 
received non-complex PCI (2,161 patients, 65.5%). Supplementary 
Table 1 shows the baseline characteristics between the complex 
and non-complex PCI groups. Among patients in the complex PCI 
group, 675 patients (59.2%) had a total stent length of 60 mm 
or longer, 518 patients (45.4%) had heavily calcified lesions, 
514 patients (45.1%) had 3 or more stents, 259 patients (22.7%) 
had 3 or more lesions treated, 224 patients (19.6%) underwent 
bifurcation PCI with 2 stents, and 158 patients (13.9%) underwent 
left main PCI. Patients in the complex PCI group were older, more 
likely to present with unstable angina and had a higher prevalence 
of diabetes mellitus, chronic kidney disease, stroke, and lower 
ejection fraction. The number of stents implanted was higher and 
intracoronary ultrasound was more often performed in those who 
received complex PCI.

Among patients in the complex PCI group, 570 patients (50.0%) 
were allocated to the DP-DES group and 570 patients (50.0%) to 
the BP-DES group (Figure 1, Table 1). In those who received non-
complex PCI, 1,088 patients (50.3%) were assigned to the DP-DES 
group and 1,073 patients (49.7%) to the BP-DES group (Figure 1, 
Supplementary Table 2). Baseline characteristics were well bal-
anced between the 2 groups, except for family history of coronary 
artery disease in the complex PCI group (Table 1, Supplementary 
Table 2).

PCI COMPLEXITY AND CLINICAL OUTCOMES
Patients who underwent complex PCI had a higher risk of POCO 
at 12 months compared to those who underwent non-complex PCI 
(7.6% vs 4.6%, HR 1.70, 95% CI: 1.27-2.27; p<0.001; adjusted 
HR 1.38, 95% CI: 1.01-1.90; p=0.043) (Figure 2, Supplementary 
Table 3). These results were mainly driven by the increased risk of 
target vessel MI (adjusted HR 6.22, 95% CI: 1.33-29.04; p=0.020) 
and TVR (adjusted HR 1.94, 95% CI: 1.11-3.37; p=0.019) in the 
complex PCI group (Supplementary Table 3). The risk of DOCO at 
12 months was also higher in the complex PCI group than in the non-
complex PCI group (4.8% vs 2.3%, HR 2.12, 95% CI: 1.44-3.13; 
p<0.001; adjusted HR 1.67, 95% CI: 1.08-2.57; p=0.021), mainly 
driven by target vessel MI (Figure 2, Supplementary Table 3).

The effects of complex PCI features on clinical outcomes are 
presented in Supplementary Figure 1 and Supplementary Table 4. 
All features showed an increasing trend for POCO and DOCO at 
12 months. Among the individual complex PCI features, ≥3 stents 
implanted was associated with a significantly increased risk of 
POCO at 12 months, and ≥3 stents implanted, ≥3 lesions treated, 
and the total stent length ≥60 mm were associated with a signi-
ficantly increased risk of DOCO at 12 months.

HOST-REDUCE-POLYTECH-ACS trial
3,429 patients screened

Randomisation error in 16 patients

3,301 patients with procedural data

3,413 patients successfully randomised

Complex PCI
1,140 patients

Non-complex PCI
2,161 patients

DP-DES group
570 patients

BP-DES group
570 patients

DP-DES group
1,088 patients

BP-DES group
1,073 patients

Figure 1. Study flow. Amongst the total study population of the HOST-REDUCE-POLYTECH-ACS trial, 3,413 patients underwent 
a randomisation process according to polymer types. After excluding the patients without procedural data, 3,301 patients, including 
1,140 patients with complex PCI and 2,161 patients without complex PCI, were analysed. BP: biodegradable polymer; DES: drug-eluting 
stent; DP: durable polymer; PCI: percutaneous coronary intervention
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Effect of stent polymers in complex PCI

Number at risk
Non-complex 2,161 2,098 2,085 2,069 2,055 2,039 2,011
Complex 1,140 1,090 1,079 1,072 1,057 1,045 1,033
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HR 1.70, 95% CI: 1.27-2.27; p<0.001
Adjusted HR 1.38, 95% CI: 1.01-1.90; p=0.043
Log-rank p<0.001
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HR 2.12, 95% CI: 1.44-3.13; p<0.001
Adjusted HR 1.67, 95% CI: 1.08-2.57; p=0.021
Log-rank p<0.001
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Figure 2. Effects of PCI complexity on patient- and device-oriented composite outcomes. The cumulative incidences of the patient-oriented 
composite outcome (A) and device-oriented composite outcome (B) were compared according to the PCI complexity. CI: confidence interval; 
HR: hazard ratio; PCI: percutaneous coronary intervention

Table 1. Baseline characteristics of complex PCI patients.

DP-DES
(N=570)

BP-DES
(N=570)

p-value

Age, years 64.6±11.3 64.6±11.0 0.998

Male 447 (78.4%) 431 (75.6%) 0.291

Body mass index, kg/m2 24.6±3.2 24.7±3.3 0.829

Hypertension 386 (67.7%) 390 (68.5%) 0.815

Diabetes 292 (51.2%) 276 (48.4%) 0.374

Dyslipidaemia 414 (72.6%) 415 (72.8%) 1.000

Chronic kidney disease 42 (7.4%) 41 (7.2%) 1.000

Peripheral vessel disease 8 (1.4%) 11 (1.9%) 0.644

Never smoked 306 (53.7%) 313 (54.9%)

0.114Current smoker 154 (27.0%) 127 (22.3%)

Ex-smoker 110 (19.3%) 130 (22.8%)

Prior myocardial infarction 21 (3.7%) 23 (4.0%) 0.878

Prior revascularisation 72 (12.6%) 83 (14.6%) 0.388

Prior stroke 46 (8.1%) 46 (8.1%) 1.000

Family history of CAD 31 (5.4%) 56 (9.8%) 0.007

LVEF, % 57.6±10.6 57.4±10.8 0.790

Presentations STEMI 55 (9.6%) 55 (9.6%)

0.998NSTEMI 150 (26.3%) 149 (26.1%)

Unstable angina 365 (64.0%) 366 (64.2%)

Treated 
vessel

Left main 83/1,078 (7.7%) 79/1,059 (7.5%)

0.955

Left anterior 
descending artery

419/1,078 
(38.9%)

419/1,059 
(39.6%)

Left circumflex 
artery

243/1,078 
(22.5%)

244/1,059 
(23.0%)

Right coronary 
artery

333/1,078 
(30.9%)

317/1,059 
(29.9%)

DP-DES
(N=570)

BP-DES
(N=570)

p-value

Lesion 
complexity

Heavy calcification 253 (44.4%) 265 (46.5%) 0.513

Bifurcation lesion 116 (20.4%) 108 (18.9%) 0.602

Thrombotic lesion 59 (10.4%) 55 (9.6%) 0.760

ACC/AHA Type B2/C 
lesion 370 (65.0%) 373 (65.4%) 0.933

ISR lesion 22 (3.9%) 17 (3.0%) 0.507

Multilesion 
intervention 341 (59.8%) 331 (58.1%) 0.588

Left main PCI 80 (14.0%) 78 (13.7%) 0.932

Treated lesion per person 1.9±0.9 1.8±0.9 0.559

Stent number per person 2.5±1.3 2.6±1.3 0.982

Total stent length, mm 67.4±37.4 69.6±39.9 0.346

Stent thickness >100 µm 0 (0.0%) 198 (34.8%) <0.001

IVUS use 231 (40.5%) 241 (42.3%) 0.588

Medication at 
discharge

Aspirin 554 (97.2%) 552 (96.8%) 0.862

P2Y12 inhibitor*

Clopidogrel 178 (31.2%) 172 (30.2%) 0.748

Prasugrel 334 (58.6%) 322 (56.5%) 0.510

Ticagrelor 50 (8.8%) 66 (11.6%) 0.142

Beta blocker 294 (52.1%) 321 (56.9%) 0.120

ACEi/ARB 313 (55.6%) 324 (57.4%) 0.571

Calcium channel 
blocker 146 (25.9%) 138 (24.5%) 0.631

Statin 522 (92.6%) 515 (91.3%) 0.512

DAPT duration, days 365 (85-365) 365 (16-365) 0.138

*DAPT was recommended to be maintained for one year. Values are mean with standard deviation or median with interquartile range. ACEi/ARB: angiotensin converting enzyme inhibitor or 
angiotensin receptor blocker; BP: biodegradable polymer; CAD: coronary artery disease; DAPT: dual antiplatelet therapy; DES: drug-eluting stent; DP: durable polymer; ISR: in-stent restenosis; 
IVUS: intravascular ultrasound; LVEF: left ventricular ejection fraction; NSTEMI: non-ST-elevation myocardial infarction; PCI: percutaneous coronary intervention; STEMI: ST-elevation myocardial 
infarction
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POLYMER TYPE AND CLINICAL OUTCOMES ACCORDING TO 
PCI COMPLEXITY
The outcomes according to the polymer type in the complex and 
non-complex PCI groups are presented in Figure 3, Table 2 and 
Supplementary Figure 2 . In the complex PCI group, there was no 
significant difference in the rates of POCO at 12 months between 
patients receiving DP-DES and BP-DES (7.1% vs 8.2%, HR 0.87, 
95% CI: 0.57-1.33; p=0.522) (Figure 3, Table 2). The rates of 
DOCO at 12 months also did not significantly differ between 
patients receiving DP-DES and BP-DES (4.1% vs 5.5%, HR 0.74, 
95% CI: 0.43-1.27; p=0.278) (Figure 3, Table 2). The individ-
ual components of the clinical outcomes were also comparable 

between the 2 groups. These results were also consistent in the 
non-complex PCI group. The rates of POCO at 12 months were 
4.2% in the DP-DES group and 5.0% in the BP-DES group (HR 
0.83, 95% CI: 0.56-1.24; p=0.368) (Table 2, Supplementary 
Figure 2). The risks of DOCO at 12 months were also not signi-
ficantly different between the 2 groups (HR 0.67, 95% CI: 0.38-
1.19; p=0.175) (Table 2, Supplementary Figure 2). The effects of 
the polymer type on clinical outcomes were consistent in all clini-
cal outcomes without significant interaction between complex and 
non-complex PCI (Table 2). Sensitivity analysis, excluding stents 
with thick struts, also showed similar results (Supplementary 
Table 5).

Number at risk
BP-DES 570 545 538 536 530 523 515
DP-DES 570 545 541 536 527 522 518
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HR 0.87, 95% CI: 0.57-1.33; p=0.522
Log-rank p=0.521
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Figure 3. Effects of polymer type on clinical outcomes in complex PCI. The cumulative incidences of the patient-oriented composite 
outcome (A) and device-oriented composite outcome (B) were compared according to polymer type in patients after complex PCI. 
BP: biodegradable polymer; CI: confidence interval; DES: drug-eluting stent; DP: durable polymer; HR: hazard ratio; PCI: percutaneous 
coronary intervention

Table 2. Clinical outcomes according to polymer types in complex and non-complex PCI

Complex PCI Non-complex PCI
Interaction 
p-valueDP-DES

(N=570)
BP-DES
(N=570)

Hazard ratio
(95% CI)

p-value
DP-DES

(N=1,088)
BP-DES

(N=1,073)
Hazard ratio

(95% CI)
p-value

POCO 40 (7.1%) 46 (8.2%) 0.87 (0.57-1.33) 0.522 45 (4.2%) 53 (5.0%) 0.83 (0.56-1.24) 0.368 0.884

DOCO 23 (4.1%) 31 (5.5%) 0.74 (0.43-1.27) 0.278 20 (1.9%) 29 (2.8%) 0.67 (0.38-1.19) 0.175 0.814

All-cause death 20 (3.6%) 25 (4.4%) 0.80 (0.44-1.44) 0.460 22 (2.1%) 21 (2.0%) 1.03 (0.57-1.87) 0.928 0.561

Cardiac death 13 (2.3%) 20 (3.6%) 0.65 (0.32-1.31) 0.229 14 (1.3%) 14 (1.3%) 0.98 (0.47-2.06) 0.959 0.430

Non-fatal MI 6 (1.1%)  8 (1.5%) 0.75 (0.26-2.16) 0.593 4 (0.4%) 5 (0.5%) 0.79 (0.21-2.93) 0.722 0.955

Target vessel MI 5 (0.9%) 6 (1.1%) 0.83 (0.25-2.73) 0.764 0 (0.0%) 2 (0.2%) NA NA 0.997

Stent thrombosis 1 (0.2%) 4 (0.7%) 0.25 (0.03-2.24) 0.216 1 (0.1%) 2 (0.2%) 0.49 (0.04-5.43) 0.563 0.684

Repeat revascularisation 21 (3.9%) 24 (4.4%) 0.88 (0.49-1.57) 0.658 26 (2.5%) 31 (3.0%) 0.82 (0.49-1.39) 0.462 0.875

TVR 12 (2.2%) 18 (3.3%) 0.67 (0.32-1.38) 0.275 8 (0.8%) 18 (1.7%) 0.43 (0.19-0.99) 0.049 0.452

TLR 8 (1.5%) 13 (2.4%) 0.62 (0.26-1.48) 0.280 7 (0.7%) 15 (1.5%) 0.46 (0.19-1.12) 0.086 0.642

Non-TVR 11 (2.0%) 9 (1.7%) 1.23 (0.51-2.96) 0.648 21 (2.0%) 16 (1.6%) 1.29 (0.67-2.48) 0.440 0.928

BP: biodegradable polymer; CI: confidence interval; DES: drug-eluting stent; DOCO: device-oriented composite outcome; DP: durable polymer; MI: myocardial infarction; PCI: percutaneous 
coronary intervention; POCO: patient-oriented composite outcome; TLR: target lesion revascularisation; TVR: target vessel revascularisation
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Effect of stent polymers in complex PCI

EFFECT OF POLYMERS ACCORDING TO TYPE AND DEGREE 
OF PCI COMPLEXITY
Among the individual complex PCI features, DP-DES was assoc-
iated with a trend toward better outcomes than BP-DES in patients 
with ≥3 lesions treated and bifurcation PCI with 2 stents, although 
the confidence intervals were wide (Figure 4, Supplementary 
Table 6). The number of complex PCI features was not assoc-
iated with the risks of POCO or DOCO at 12 months (Figure 4, 
Supplementary Table 6).

Discussion
The current post hoc analysis of the HOST-REDUCE-POLYTECH-
ACS trial is the first study that compared the efficacy and safety 
of DP-DES and BP-DES in ACS patients receiving complex PCI 
(Central illustration). The principal findings were as follows: first, 
patients with complex PCI had higher risks of POCO and DOCO 
at 12 months. These results were mainly driven by target vessel 
MI and target vessel revascularisation. Second, the rates of POCO 
and DOCO at 12 months were comparable between DP-DES 
and BP-DES, irrespective of PCI complexity. Third, patients 
with ≥3 lesions treated and who underwent bifurcation PCI with 
2 stents showed more favourable outcomes with DP-DES than 
BP-DES, but the confidence intervals were wide. The number of 
complex PCI features was not associated with the risks of clinical 
outcomes. These results suggest that both DP-DES and BP-DES 
have excellent clinical outcomes in complex PCI and non-complex 
PCI in ACS patients, but certain features of PCI complexity may 
be associated with better outcomes with DP-DES.

The HOST-REDUCE-POLYTECH-ACS trial, in a 2x2 factorial 
design, evaluated the efficacy and safety of prasugrel dose 
de-escalation therapy and compared clinical outcomes between 
DP-DES and BP-DES in ACS patients10,11. The main trial reported 
that prasugrel dose de-escalation therapy improved net adverse 
clinical events after ACS. We also reported that DP-DES were non-
inferior to BP-DES regarding patient-oriented outcomes, and there 
was a decreased risk of device-oriented outcomes in the DP-DES 
group compared with the BP-DES group. However, whether such 
results are sustained in those receiving complex PCI has not been 
published previously. ACS patients have a heightened thrombotic 
milieu to begin with, and PCI complexity may complicate the 
thrombotic risk after PCI13-18. Previously, we reported that even with 
the heightened thrombotic risk after complex PCI, prasugrel dose 
de-escalation therapy was not associated with an increased risk of 
ischaemic events but reduced the risk of bleeding events23. In the 
current study, complex PCI was associated with a 1.7-fold higher 
risk of POCO and a 2.1-fold higher risk of DOCO at 12 months of 
follow-up in ACS patients. These results were mainly driven by the 
increased risks of target vessel MI and target vessel revascularisation 
in the complex PCI group. Although patients in the complex PCI 
group were older and had more comorbidities, PCI complexity was 
still associated with increased risks of clinical outcomes even after 
adjustment for such factors. These different thrombotic risks in 
complex PCI in ACS patients might affect the efficacy and safety 
of DES according to different polymers. However, limited data 
are available for comparisons between DP-DES and BP-DES in 
such high thrombotic risk patients (ACS risk+complex PCI risk). 
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Total stent length ≥60 mm

Bifurcation PCI
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Device-oriented composite outcomeB
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Figure 4. Effects of polymer type on patient- and device-oriented composite outcomes according to complex PCI features. Effects of polymer 
type on risks of the patient-oriented composite outcome (A) and device-oriented composite outcome (B) are presented according to the type 
and degree of PCI complexity. BP: biodegradable polymer; DES: drug-eluting stent; DP: durable polymer; LM: left main; PCI: percutaneous 
coronary intervention
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Only 1 previous study reported comparable results between 
DP-DES and BP-DES after complex PCI24. However, the previous 
study was not based on dedicated ACS patients, and the results 
were based on an observational registry and not randomised data.

The current post hoc analysis of the HOST-REDUCE-
POLYTECH-ACS trial demonstrated consistent results with those 
of the main trial. DP-DES and BP-DES had comparable risks of 
POCO at 12 months in both the complex PCI and non-complex 
PCI subgroups without significant interactions with PCI complex-
ity. The risk of DOCO at 12 months was not significantly differ-
ent between the DP-DES group and the BP-DES group in both the 
complex and non-complex PCI subgroups. Looking more closely, 
however, the device-oriented outcomes were numerically lower, 
although statistically insignificant in the DP-DES group in both 
the complex and non-complex PCI subgroups. In the main trial, 
the DP-DES group had a lower rate of DOCO at 12 months than 
the BP-DES group (2.6% vs 3.9%, HR 0.67, 95% CI: 0.46-0.98; 
p=0.038). Furthermore, DP-DES showed a trend toward favour-
able outcomes in patients with ≥3 lesions treated and those who 
underwent bifurcation PCI with 2 stents, although the confidence 

intervals were wide. These results suggest that there are no signi-
ficant differences in clinical performance between the 2 stent 
types, but if there were any, device-oriented outcomes may favour 
DP-DES, even in complex PCI.

There may be several explanations for why the device-oriented 
outcomes were numerically lower in the DP-DES group. First, 
the stent strut thickness of early-generation BP-DES in the cur-
rent study could have affected the results. A thick stent strut is 
associated with delayed endothelisation and thrombogenicity due 
to areas of blood recirculation and low shear stress, which may be 
more influential in complex PCI25-27. As the current study included 
BP-DES with thick stent struts (more than 100 µm), this may have 
tipped the balance towards DP-DES. However, when we performed 
a sensitivity analysis excluding the thick strut stents, the results 
were the same. A second possible explanation could be the excel-
lent antithrombogenicity of the fluoropolymer and the BioLinx 
(Medtronic) polymer used in the contemporary DP-DES1,2. Ex vivo 
shunt studies reported lower thrombogenicity of fluoropolymer 
compared to other polymers used in BP-DES28,29. Third, the poly-
mer coating design can also affect the results. Most BP-DES 
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Among ACS patients who were successfully randomised to receive DP-DES or BP-DES in the HOST-REDUCE-POLYTECH-ACS trial, 
patients were categorised into those who received complex PCI (34.5%) and those who received non-complex PCI (65.5%). In the complex 
PCI group, there was no significant difference in the rates of patient-oriented outcomes at 12 months between the DP-DES and BP-DES 
groups (7.1% vs 8.2%, HR 0.87, 95% CI: 0.57-1.33; p=0.522). The trend was similar for device-oriented outcomes (4.1% vs 5.5%, HR 
0.74, 95% CI: 0.43-1.27; p=0.278). ACS: acute coronary syndrome; BP: biodegradable polymer; CI: confidence interval; DES: drug-
eluting stent; DOCO: device-oriented composite outcome; DP: durable polymer; HR: hazard ratio; PCI: percutaneous coronary 
intervention; POCO: patient-oriented composite outcome
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have an abluminal polymer coating design. Abluminally coated 
DES have advantages in faster endothelisation. However, bare 
metal struts at the luminal area are also associated with a higher 
thrombogenicity compared to circumferentially coated polymer 
DES, and this effect can be more potentiated in complex PCI1.

Interestingly, the number of complex PCI features, reflect-
ing the degree of PCI complexity, was not associated with any 
differences in clinical outcomes between DP-DES and BP-DES, 
while DP-DES showed a trend toward better outcomes in patients 
with ≥3 lesions treated and in those who underwent bifurcation 
PCI with 2 stents. We can infer that not all complex PCI fea-
tures are associated with outcome differences between DP-DES 
and BP-DES. Although the overall efficacy and safety of DP-DES 
and BP-DES are very much comparable and excellent in ACS 
patients receiving complex PCI, our results suggest that there can 
be certain specific procedural features that may favour the use of 
DP-DES. Further studies, including long-term outcomes, are war-
ranted to confirm this observation.

Limitations
There are several limitations to be considered in the current 
study. First, this was a post hoc analysis of the HOST-REDUCE-
POLYTECH-ACS trial, and thus, there is a possibility of a type 1 
error. The current findings should only be considered as hypothe-
sis-generating. Second, this analysis was not prespecified, and PCI 
complexity was not stratified during randomisation. Therefore, 
both complex and non-complex PCI groups were not powered to 
give conclusive results between DP-DES and BP-DES. However, 
the findings from the current analysis were largely consistent with 
the previous overall trial results. Third, the current study was per-
formed in a dedicated Asian population. As the risk of thrombo-
genicity and P2Y12 inhibition may be different between Asians 
and non-Asians, the study results should not be extrapolated to 
other ethnicities30. Fourth, the randomisation was only based on 
polymer type. Therefore, various other factors that contribute to 
the clinical performance of the stent, including stent design, strut 
thickness, antiproliferative drug, and its release kinetics, could be 
potential confounders. Fifth, as the presence of heavy calcifica-
tion was based on visual estimation from coronary angiography, 
this could be a source of bias due to the low sensitivity and high 
interobserver variability of calcium. However, the assessment 
was performed by independent technicians trained in qualitative 
and quantitative coronary angiographic analysis, and we tried to 
minimise such risk by using a standardised definition. Sixth, the 
utilisation of intracoronary imaging during complex PCI was rela-
tively low. Finally, the current study was based on 12 months of 
follow-up. Therefore, this study does not provide insight into the 
longer-term results of the different polymer technologies.

Conclusions
In patients with ACS, PCI complexity was associated with an 
increased risk of patient- and device-oriented outcomes, and 
DP-DES and BP-DES showed similar outcomes irrespective of 

PCI complexity. Our results suggest that current-age polymer 
technology, whether durable but biocompatible or biodegradable, 
shows excellent efficacy and safety with similar outcomes between 
the two technologies regardless of PCI complexity. Further ran-
domised data are necessary to confirm these findings.

Impact on daily practice
The current post hoc analysis of the HOST-REDUCE-
POLYTECH-ACS trial is the first study to report outcomes of 
DP-DES vs BP-DES in ACS patients receiving complex PCI. 
Although patient-oriented and device-oriented outcomes were 
worse in patients with ACS receiving complex PCI, DP-DES 
and BP-DES showed comparable patient-oriented outcomes 
irrespective of PCI complexity. However, the trend of a lower 
risk of device-oriented outcomes in the DP-DES group was 
maintained irrespective of PCI complexity, like in the main 
trial, and some features of PCI complexity may be associated 
with slightly favourable outcomes with DP-DES.
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Supplementary Table 1. Baseline characteristics. 

 
Complex PCI 

(N=1,140) 

Non-complex PCI 

(N=2,161) 
p-value 

Age, years 64.6±11.1 62.2±11.0 <0.001 

Male 878 (77.0%) 1,719 (79.5%) 0.101 

Body mass index, kg/m2 24.7±3.2 25.1±3.1 <0.001 

Hypertension 776 (68.1%) 1,391 (64.4%) 0.034 

Diabetes 568 (49.8%) 916 (42.4%) <0.001 

Dyslipidaemia 829 (72.7%) 1,619 (74.9%) 0.183 

Chronic kidney disease 83 (7.3%) 59 (2.7%) <0.001 

Peripheral vessel disease 19 (1.7%) 30 (1.4%) 0.633 

Never smoker 619 (54.3%) 1,036 (47.9%) 

<0.001 Current smoker 281 (24.6%) 670 (31.0%) 

Ex-smoker 240 (21.1%) 455 (21.1%) 

Prior myocardial infarction 44 (3.9%) 91 (4.2%) 0.695 

Prior revascularisation 155 (13.6%) 270 (12.5%) 0.398 

Prior stroke 92 (8.1%) 100 (4.6%) <0.001 

Family history of CAD 87 (7.6%) 130 (6.0%) 0.088 

LVEF, % 57.5±10.7 59.3±10.1 <0.001 

Presentations    

 STEMI 110 (9.6%) 320 (14.8%) 

<0.001  NSTEMI 299 (26.2%) 534 (24.7%) 

Unstable angina 731 (64.1%) 1,306 (60.5%) 

Treated vessel    

 Left main 162/2,137 (7.6%) 0/2,487 (0.0%) 

<0.001 
 Left anterior descending artery 838/2,137 (39.2%) 1,292/2,487 (52.0%) 

 Left circumflex artery 487/2,137 (22.8%) 525/2,487 (21.1%) 

 Right coronary artery 650/2,137 (30.4%) 670/2,487 (26.9%) 

Lesion complexity    

Heavy calcification 518 (45.4%) 0 (0.0%) <0.001 

Bifurcation lesion 224 (19.6%) 0 (0.0%) <0.001 

Thrombotic lesion 114 (10.0%) 280 (13.0%) 0.015 

ACC/AHA Type B2/C lesion 743 (65.2%) 1,072 (49.7%) <0.001 

ISR lesion 39 (3.4%) 55 (2.5%) 0.181 

Multi-lesion intervention 672 (58.9%) 326 (15.1%) <0.001 

Left main PCI 158 (13.9%) 0 (0.0%) <0.001 

Treated lesion per person 1.8±0.9 1.1±0.4 <0.001 

Stent number per person 2.6±1.3 1.2±0.4 <0.001 

Total stent length, mm 68.5±38.7 28.5±11.6 <0.001 

Stent thickness 100 µm 199 (17.5%) 407 (18.9%) 0.352 



IVUS use 472 (41.4%) 622 (28.8%) <0.001 

Medication at discharge    

 Aspirin 1,106 (97.0%) 2,118 (98.0%) 0.094 

 P2Y12 inhibitor*    

  Clopidogrel 350 (30.7%) 560 (25.9%) 0.004 

  Prasugrel 656 (57.5%) 1,468 (67.9%) <0.001 

  Ticagrelor 116 (10.2%) 158 (7.3%) 0.006 

 Beta-blocker 615 (54.5%) 1,146 (53.6%) 0.623 

 ACEi/ARB 637 (56.5%) 1,180 (55.2%) 0.481 

 Calcium channel blocker 284 (25.2%) 478 (22.3%) 0.076 

 Statin 1,037 (91.9%) 2,015 (94.1%) 0.021 

*Dual antiplatelet was recommened to be maintained for 1 year. 

ACE-I/ARB: angiotensin converting enzyme inhibitor or angiotensin receptor blocker; BP: biodegradable polymer; CAD: coronary artery 

disease; DES: drug-eluting stent; DP: durable polymer; ISR: in-stent restenosis; IVUS: intravascular ultrasound; LVEF: left ventricular 

ejection fraction; NSTEMI: non-ST-elevation myocardial infarction; PCI: percutaneous coronary intervention; STEMI: ST-elevation 

myocardial infarction  



Supplementary Table 2. Baseline characteristics of non-complex PCI patients. 

 
DP-DES 

(N=1,088) 

BP-DES 

(N=1,073) 
p-value 

Age, years 62.1±10.9 62.3±11.1 0.740 

Male 861 (79.1%) 858 (80.0%) 0.672 

Body mass index, kg/m2 25.1±3.1 25.2±3.1 0.469 

Hypertension 667 (61.3%) 724 (67.5%) 0.003 

Diabetes 470 (43.2%) 446 (41.6%) 0.469 

Dyslipidemia 826 (75.9%) 793 (73.9%) 0.303 

Chronic kidney disease 35 (3.2%) 24 (2.2%) 0.206 

Peripheral vessel disease 16 (1.5%) 14 (1.3%) 0.884 

Never smoker 516 (47.4%) 520 (48.5%) 

0.820 Current smoker 344 (31.6%) 326 (30.4%) 

Ex-smoker 228 (21.0%) 227 (21.2%) 

Prior myocardial infarction 45 (4.1%) 46 (4.3%) 0.946 

Prior revascularization 141 (13.0%) 129 (12.0%) 0.553 

Prior stroke 43 (4.0%) 57 (5.3%) 0.161 

Family history of CAD 72 (6.6%) 58 (5.4%) 0.274 

LVEF, % 59.1±10.2 59.4±10.0 0.533 

Presentations    

 STEMI 169 (15.5%) 151 (14.1%) 

0.174  NSTEMI 282 (25.9%) 252 (23.5%) 

Unstable angina 636 (58.5%) 670 (62.4%) 

Treated vessel    

Left anterior descending artery 643/1,249 (51.5%) 649/1,249 (52.4%) 

0.895 Left circumflex artery 266/1,249 (21.3%) 259/1,249 (20.9%) 

Right coronary artery 340/1,249 (27.2%) 330/1,249 (26.7%) 

Medication at discharge    

 Aspirin 1,067 (98.1%) 1,051 (97.9%) 0.963 

 P2Y12 inhibitor*    

  Clopidogrel 285 (26.2%) 275 (25.6%) 0.802 

  Prasugrel 735 (67.6%) 733 (68.3%) 0.740 

  Ticagrelor 78 (7.2%) 80 (7.5%) 0.862 

 Beta-blocker 594 (55.1%) 552 (52.0%) 0.160 

 ACEi/ARB 573 (53.2%) 607 (57.2%) 0.073 

 Calcium channel blocker 253 (23.5%) 225 (21.2%) 0.211 

 Statin 1,018 (94.4%) 997 (93.8%) 0.589 

DAPT duration, days 365 (328-365) 365 (336-365) 0.856 

*DAPT was recommended to be maintained for one year. 

Values are mean with standard deviation or median with interquartile ranges. 

ACE-I/ARB: angiotensin converting enzyme inhibitor or angiotensin receptor blocker; BP: biodegradable polymer; CAD: coronary artery 

disease; DAPT: dual antiplatelet therapy; DES: drug-eluting stent; DP: durable polymer; LVEF: left ventricular ejection fraction; NSTEMI: 

non-ST-elevation myocardial infarction; PCI: percutaneous coronary intervention; STEMI: ST-elevation myocardial infarction.  



Supplementary Table 3. Clinical outcomes according to PCI complexity. 

 
Complex PCI 

(N=1,140) 

Non-complex PCI 

(N=2,161) 

HR 

(95% CI) 
p-value 

Adjusted HR 

(95% CI) 
p-value 

POCO 86 (7.6%) 98 (4.6%) 1.70 (1.27-2.27) <0.001 1.38 (1.01-1.90) 0.043 

DOCO 54 (4.8%) 49 (2.3%) 2.12 (1.44-3.13) <0.001 1.67 (1.08-2.57) 0.021 

All-cause death 45 (4.0%) 43 (2.0%) 2.01 (1.32-3.05) 0.001 1.40 (0.87-2.25) 0.169 

Cardiac death 33 (2.9%) 28 (1.3%) 2.26 (1.37-3.74) 0.002 1.68 (0.93-3.02) 0.085 

Non-fatal MI 14 (1.3%) 9 (0.4%) 3.00 (1.30-6.93) 0.010 2.19 (0.92-5.22) 0.078 

Target-vessel MI 11 (1.1%) 2 (0.1%) 10.61 (2.35-47.86) 0.002 6.22 (1.33-29.04) 0.020 

Stent thrombosis 5 (0.4%) 3 (0.1%) 3.19 (0.76-13.34) 0.112 3.16 (0.74-13.47) 0.119 

Repeat revascularisation 45 (4.1%) 57 (2.7%) 1.53 (1.04-2.26) 0.033 1.43 (0.95-2.16) 0.088 

TVR  30 (2.8%) 26 (1.2%) 2.24 (1.32-3.78) 0.003 1.94 (1.11-3.37) 0.019 

TLR 21 (1.9%) 22 (1.1%) 1.84 (1.01-3.35) 0.045 1.54 (0.82-2.90) 0.182 

Non-TVR 20 (1.8%) 37 (1.8%) 1.04 (0.61-1.80) 0.880 1.03 (0.58-1.82) 0.914 

BP: biodegradable polymer; CI: confidence interval; DES: drug-eluting stent; DOCO: device-oriented composite outcome; DP: durable polymer; MI: myocardial infarction; 

PCI: percutaneous coronary intervention; POCO: patient-oriented composite outcome; TLR: target lesion revascularisation; TVR: target vessel revascularisation 

  



Supplementary Table 4. Effects of PCI complexity on clinical outcomes according to its 

features. 

 Patient number 
Adjusted hazard ratio 

(95% CI) 
p-value 

Patient-oriented composite outcome    

≥3 stents implanted 514 1.61 (1.14-2.28) 0.007 

≥3 lesions treated 259 1.41 (0.88-2.23) 0.151 

Total stent length ≥60 mm 675 1.38 (0.98-1.93) 0.063 

Bifurcation PCI 224 1.23 (0.75-2.02) 0.406 

Left main PCI 158 1.53 (0.88-2.65) 0.132 

Heavy calcification 518 1.11 (0.76-1.62) 0.584 

Device-oriented composite outcome    

≥3 stents implanted 514 1.60 (1.00-2.57) 0.049 

≥3 lesions treated 259 2.06 (1.18-3.58) 0.011 

Total stent length ≥60 mm 675 1.62 (1.04-2.53) 0.034 

Bifurcation PCI 224 1.20 (0.61-2.33) 0.598 

Left main PCI 158 1.74 (0.87-3.49) 0.117 

Heavy calcification 518 1.13 (0.69-1.86) 0.629 

CI: confidence interval; PCI: percutaneous coronary intervention



Supplementary Table 5. Clinical outcomes according to polymer type, excluding stents with thick struts (>100 µm). 

 Complex PCI Non-complex PCI 
Interaction 

p-value  
DP-DES 

(N=569) 

BP-DES 

(N=372) 

Hazard ratio 

(95% CI) 
p-value 

DP-DES 

(N=1,086) 

BP-DES 

(N=668) 

Hazard ratio 

(95% CI) 
p-value 

POCO 40 (7.1%) 33 (9.0%) 0.79 (0.50-1.25) 0.304 45 (4.2%) 33 (5.0%) 0.83 (0.53-1.31) 0.429 0.850 

DOCO 23 (4.1%) 22 (6.0%) 0.68 (0.38-1.22) 0.192 20 (1.9%) 16 (2.4%) 0.76 (0.39-1.47) 0.417 0.790 

All-cause death 20 (3.6%) 18 (4.9%) 0.72 (0.38-1.37) 0.316 22 (2.1%) 12 (1.8%) 1.12 (0.56-2.27) 0.749 0.363 

Cardiac death 13 (2.3%) 15 (4.1%) 0.56 (0.27-1.19) 0.130 14 (1.3%) 7 (1.1%) 1.22 (0.49-3.03) 0.663 0.195 

Non-fatal MI 6 (1.1%) 4 (1.1%) 0.97 (0.27-3.45) 0.966 4 (0.4%) 3 (0.5%) 0.82 (0.18-3.66) 0.795 0.862 

Target-vessel MI 5 (0.9%) 3 (0.8%) 1.08 (0.26-4.53) 0.915 0 (0.0%) 0 (0.0%) NA NA 1.000 

Stent thrombosis 1 (0.2%) 4 (1.1%) 0.16 (0.02-1.45) 0.104 1 (0.1%) 0 (0.0%) NA NA 0.998 

Repeat revascularisation 21 (3.9%) 17 (4.8%) 0.80 (0.42-1.52) 0.493 26 (2.5%) 20 (3.1%) 0.79 (0.44-1.42) 0.438 0.990 

TVR  12 (2.2%) 12 (3.4%) 0.65 (0.29-1.44) 0.284 8 (0.8%) 11 (1.7%) 0.44 (0.18-1.10) 0.079 0.544 

TLR 8 (1.5%) 9 (2.5%) 0.58 (0.22-1.49) 0.255 7 (0.7%) 9 (1.4%) 0.47 (0.18-1.27) 0.137 0.783 

Non-TVR 11 (2.0%) 8 (2.3%) 0.89 (0.36-2.22) 0.807 21 (2.0%) 10 (1.6%) 1.29 (0.61-2.74) 0.508 0.542 

BP: biodegradable polymer; CI: confidence interval; DES: drug-eluting stent; DOCO: device-oriented composite outcome; DP: durable polymer; MI: myocardial infarction; 

PCI: percutaneous coronary intervention; POCO: patient-oriented composite outcome; TLR: target lesion revascularisation; TVR: target vessel revascularisation 

 

 

  



Supplementary Table 6. Effects of polymer types on clinical outcomes according to 

complex PCI features. 

 Patient number 
Hazard ratio 

(95% CI) 
p-value 

Patient-oriented composite outcome    

≥3 stents implanted 514 0.88 (0.50-1.54) 0.645 

≥3 lesions treated 259 0.27 (0.10-0.73) 0.010 

Total stent length ≥60 mm 675 1.03 (0.60-1.77) 0.905 

Bifurcation PCI 224 0.29 (0.11-0.81) 0.018 

Left main PCI 158 0.34 (0.11-1.07) 0.065 

Heavy calcification 518 1.54 (0.81-2.91) 0.187 

Without complex PCI feature 2,161 0.83 (0.56-1.24) 0.368 

1-2 complex PCI features 751 1.06 (0.60-1.87) 0.850 

≥3 complex PCI features 389 0.68 (0.36-1.29) 0.239 

Device-oriented composite outcome    

≥3 stents implanted 514 0.70 (0.33-1.46) 0.336 

≥3 lesions treated 259 0.28 (0.09-0.87) 0.028 

Total stent length ≥60 mm 675 0.84 (0.43-1.66) 0.625 

Bifurcation PCI 224 0.29 (0.08-1.09) 0.067 

Left main PCI 158 0.40 (0.10-1.55) 0.187 

Heavy calcification 518 1.16 (0.51-2.63) 0.722 

Without complex PCI feature 2,161 0.67 (0.38-1.19) 0.175 

1-2 complex PCI features 751 0.94 (0.46-1.96) 0.878 

≥3 complex PCI features 389 0.55 (0.24-1.24) 0.151 

CI: confidence interval; PCI: percutaneous coronary intervention 

 

  



 

 

Supplementary Figure 1. Effects of PCI complexity on patient- and device-oriented  

composite outcomes.  

Risks of patient-oriented composite outcomes (A) and device-oriented composite outcomes (B) 

are presented across complex PCI features. 

LM: left main; PCI: percutaneous coronary intervention 

 

 

 



 

Supplementary Figure 2. Effects of polymer type on clinical outcomes in non-complex PCI. 

The cumulative incidences of patient-oriented composite outcomes (A) and device-oriented 

composite outcomes were compared according to polymer types in patients without complex 

PCI. 

CI: confidence interval; HR: hazard ratio; PCI: percutaneous coronary intervention 

 


