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Abstract

KEYWORDS .
Aims: CENTURY 11 is a prospective, multicentre, randomised, single-blind trial comparing the bioresorb-

« drug-eluting stents able polymer sirolimus-eluting Ultimaster® stent (BP-SES) with the permanent polymer everolimus-eluting
e everolimus

o stent thrombosis

¢ randomised trial

e sirolimus

XIENCE stent (PP-EES). Here we present a pre-specified analysis of safety and efficacy outcomes in a sub-
group of patients with small vessel coronary artery disease.

Methods and results: CENTURY II included 525 patients with lesions of reference diameter <2.5 mm.
Treatment was randomly assigned: 277 patients received BP-SES (399 lesions) and 248 patients received
PP-EES (377 lesions). The primary outcome was target lesion failure (TLF), which is a composite of car-
diac death, target vessel-related myocardial infarction (MI) and target lesion revascularisation (TLR). There
was no significant difference between treatment groups in baseline or procedural data. Mean pre-procedural
reference diameter was similar (BP-SES 2.30+0.40 mm, PP-EES 2.31+£0.42 mm, p=0.59). Stented length
was 24.0+11.7 mm for BP-SES and 23.5+11.5 mm for PP-EES (p=0.45). At 12 months, there was no sig-
nificant difference between the BP-SES and PP-EES groups in TLF (6.9% vs. 7.7%; p=0.72), cardiac death
(1.1% vs. 1.2%; p=0.90), target vessel MI (1.8% vs. 3.2%; p=0.30), TLR (4.0% vs. 5.7%; p=0.37), or defi-
nite or probable stent thrombosis (0.7% vs. 1.2%; p=0.57).

Conclusions: In the large-scale, randomised CENTURY 1I trial, use of BP-SES and PP-EES for the treat-

ment of small vessel coronary artery disease resulted in similar outcomes at 12 months.
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Introduction

Treating coronary artery disease in small vessels is associated
with a higher restenosis rate and a higher risk of stent thrombo-
sis after implantation of drug-eluting stents (DES) than treating
larger vessels'™. Small vessel coronary artery disease is frequently
seen in coronary angiography and is often associated with diabe-
tes mellitus or female gender®. In such a complex population, the
chance to observe differences in safety or efficacy between mod-
ern DES is greater than in a population with stenosis of a large
vessel. Recent data show that thinner struts reduce restenosis in
small vessel coronary artery disease®’. The risk of stent thrombo-
sis®!? and the need for target vessel revascularisation (TVR)*® was
less with permanent polymer everolimus-eluting stents (PP-EES)
than with other DES.

The randomised, multicentre, single-blind CENTURY II study
compared PP-EES with the bioresorbable polymer sirolimus-
eluting Ultimaster® stent (BP-SES) (Terumo Corporation, Tokyo,
Japan). At nine months, BP-SES showed similar safety and effi-
cacy to PP-EES in 1,123 patients''. Here we evaluate the clinical
outcomes at 12 months in a subgroup of patients with small vessel
coronary artery disease.

Methods

CENTURY II (Clinical Evaluation of New TerUmo dRug-eluting
coronarY stent system in the treatment of patients with coronary
artery disease) is a prospective, multicentre, randomised, single-
blind trial comparing BP-SES with PP-EES (UMIN000006940).
A total of 1,123 patients were included from 58 centres'!. Of these,
525 patients (46.7%) suffered from small vessel disease with
a reference diameter <2.5 mm by off-line quantitative coronary
angiography (QCA). This is a pre-specified analysis of safety and
efficacy outcomes in the subgroup of patients with small vessel
coronary artery disease. Eligible patients were older than 18 years,
had clinical evidence of ischaemic heart disease and/or a posi-
tive stress test. Exclusion criteria were: an allergy to sirolimus,
everolimus, or dual antiplatelet treatment (DAPT); left ventricu-
lar ejection fraction <25%; bleeding diathesis or coagulopathy;
cardiogenic shock; need for dialysis; or inability to provide writ-
ten informed consent. The study complied with the Declaration
of Helsinki and was approved by the institutional review board at
each participating centre. All patients provided written informed
consent.

Patients were randomised (1:1 ratio) to treatment with BP-SES
or PP-EES. Randomisation was stratified for diabetes mellitus,
ST-segment elevation myocardial infarction (STEMI) or non-ST-
segment elevation myocardial infarction (NSTEMI), and presence
of multivessel disease. Coronary interventions were performed
according to standard hospital practice, including predilation,
post-dilation and use of anticoagulation. DAPT was recommended
for at least six months. Patients were scheduled for clinical follow-
up at one, four, nine and 12 months (and yearly up to five years).
A data monitoring committee reviewed all data. An independ-
ent clinical events committee reviewed and adjudicated all major

adverse cardiac events. The study was managed by independent
contract research organisations responsible for monitoring, data
management and analysis. Data were collected and stored on an
independent electronic data collection eClinical portal, Veracity
(Merge Healthcare, Inc., an IBM Company, Morrisville, NC,
USA). All data on case report forms were 100% verified on-site

versus source documents.

The Ultimaster coronary stent system

The bioresorbable polymer sirolimus-eluting Ultimaster stent
(BP-SES) uses a cobalt-chromium bare metal stent platform
with thin struts (80 pm) and an open cell design. Within three to
four months, the drug from the bioresorbable gradient coating is
released and the bioresorbable abluminal polymer is metabolised.
The Ultimaster DES was available in 2.5, 3.0, 3.5 and 4.0 mm
diameters and in 12, 15, 18, 24 and 28 mm lengths.

The XIENCE stent

The permanent polymer (fluorinated copolymer) everolimus-elut-
ing stent XIENCE® (PP-EES) (Abbott Vascular, Santa Clara, CA,
USA) is based on a cobalt-chromium alloy stent with a strut thick-
ness of 81 um. To enable comparison, the sizes of XIENCE DES
allowed in the CENTURY II study were diameters of 2.5, 3.0, 3.5
and 4.0 mm and lengths of 12, 15, 23 and 28 mm.

Quantitative coronary angiography

All pre-procedural, post-procedural and follow-up angiograms
were analysed by an independent core laboratory (K.I.C. co Ltd,
Kanagawa, Japan) using dedicated software (QAngio® XA, ver.
7.1; Medis, Leiden, The Netherlands). The following angiographic
parameters were measured: minimum lumen diameter (MLD)
before and after procedure, percent diameter stenosis (DS%), acute
gain (defined as the change in MLD from baseline to the final pro-
cedural angiogram), and reference vessel diameter. Results were
obtained for in-stent and in-segment regions.

Endpoints and definitions

The primary outcome was the rate of target lesion failure (TLF),
a device-oriented composite endpoint (cardiac death, MI not
clearly attributable to a non-target vessel, and clinically driven
target lesion revascularisation [TLR]) at nine months post stent
implantation. Secondary outcome measures were the rate of target
vessel failure (TVF), defined as a composite of cardiac death, MI
not clearly attributable to a non-target vessel, and clinically driven
target vessel revascularisation (TVR), rate of TLR, stent thrombo-
sis, and target vessel MI. The endpoints were defined according to
the Academic Research Consortium'?. Any death was considered
cardiac unless clear non-cardiac causes could be determined. MI
was defined either as the development of pathological Q-waves
in at least two contiguous leads with or without elevated cardiac
enzymes, or, in the absence of pathological Q-waves, as an eleva-
tion in creatinine kinase levels to greater than twice the upper limit
of normal in the presence of an elevated level of creatine kinase



MB (CK-MB) fraction or troponin. TLR was defined as repeat
percutaneous intervention of the stented lesion including 5 mm
proximal and distal from the edge of the stent, or bypass surgery
of the target vessel that was performed for a clinical indication
and was due to restenosis or occlusion of the target lesion. Device
success was defined as achievement of a final diameter stenosis
of <50% by QCA, and/or <30% by visual assessment, using the

assigned device only.

Statistical analysis

The CENTURY II randomised study was powered for non-infe-
riority of BP-SES compared with PP-EES for the primary end-
point of nine-month TLF. The primary endpoint was met' with
a TLF (composite of cardiac death, target vessel-related myo-
cardial infarction and TLR) of 4.4% for BP-SES and 4.9% for
PP-EES demonstrating non-inferiority (p =0.0001). The
present analysis is confined to patients with small vessel coronary

non-inferiority

artery disease defined as reference diameter prior to intervention
of <2.5 mm.

Categorical variables were compared using the ¥ statis-
tic, Fisher’s exact test, or the Cochran-Mantel-Haenszel test.
Continuous variables were compared using the Student’s t-test or
non-parametric test (i.e., Mann-Whitney or Kruskal-Wallis test for
multiple-group comparison). Dichotomous secondary clinical end-
points were tested using the y* test or Fisher’s exact method. The
Kaplan-Meier method was used to estimate event rates for time-
to-event outcomes, and data were compared with the log-rank test.
For the continuous secondary outcome measures, the following
summary statistics are presented: number, mean, median, stand-
ard deviation, and reference range (95%). The difference between
randomisation arms was assessed by the Student’s t-test, analy-
sis of variance, or non-parametric test (i.e., Mann-Whitney), as
appropriate. To explore whether TLF with BP-SES versus PP-EES
was consistent across clinical and angiographic subgroups, logis-
tic regression analysis with interaction testing was performed.
All analyses were performed according to intention-to-treat. All
analyses were carried out using SAS software, Version 9.1 (SAS
Institute, Inc., Cary, NC, USA).

Results

In the CENTURY II trial, 525 patients with 776 lesions with a ref-
erence diameter <2.5 mm were enrolled at 58 sites in 13 coun-
tries. This subgroup comprised 46.7% of all the patients in the trial
(N=1,123) and 53.0% of all treated lesions (N=1,464). After ran-
domisation, 277 patients were treated with BP-SES and 248 were
treated with PP-EES.

Baseline characteristics did not differ significantly between the
BP-SES and PP-EES groups, except for a higher frequency of his-
tory of smoking in the BP-SES group (Table 1). Most patients
were male, and the prevalence of diabetes mellitus was similar
between the groups (32% and 34%, respectively). Most patients
had stable angina or silent ischaemia. An acute coronary syn-
drome (unstable angina, NSTEMI, STEMI) was the indication

CENTURY Il trial — small vessels

Table 1. Characteristics of the patients at baseline.

BP-SES PP-EES p-value
No. of patients 271 248
Age (years) 65.5+11.1 66.0+10.9 0.57
Male sex 208 (75.1%) 201 (81.1%) 0.10
Cardiac risk factor
Diabetes mellitus 89 (32.1%) 83 (33.5%) 0.74
Arterial hypertension 206/274 (75.2%) | 169/245 (69.0%) 0.12
Hyperlipidaemia 190/271 (70.1%) | 170/244 (69.8%) 0.91
History of smoking 188/270 (69.6%) | 145/247 (58.7%) | <0.01
Renal insufficiency 8(2.9%) 5(2.0%) 0.52

BMI (kg/m?) 26.7+4.3 26.5+4.1 0.63

History of PCI 118 (42.6%) 96/246 (39.0%) 0.41
History of MI 95 (34.3%) 74 (29.8%) 0.28
History of CABG 14 (5.1%) 13 (5.3%) 0.91
Clinical characteristic
Stable angina 134 (48.4%) 108 (43.6%) 0.67
Silent ischaemia 45 (16.3%) 47 (19.0%) 0.42
Unstable angina 40 (14.4%) 27 (10.9%) 0.22
NSTEMI 46 (16.6%) 56 (22.6%) 0.08
STEMI 12 (4.3%) 10 (4.0%) 0.86
Multivessel disease 153 (55.2%) 139 (56.1%) 0.85
Pre-procedural aspirin 257 (92.8%) 230(92.7%) 0.99
Pre-procedural clopidogrel 186 (67.2%) 156 (62.9%) 0.31
Pre-procedural prasugrel 12 (4.3%) 19 (7.7%) 0.11
Pre-procedural ticagrelor 11 (4.0%) 17 (6.9%) 0.14
Pre-procedural DAPT 205 (74.0%) 189 (76.2%) 0.56

for percutaneous coronary intervention (PCI) in 35.3% of patients
treated with BP-SES and 37.5% of patients treated with PP-EES.
There was no significant difference between groups regarding
treated vessels, number of lesions treated, multilesion or multives-
sel treatment (Table 2).

In all, 399 lesions were treated in the BP-SES group and 377
lesions in the PP-EES group. There was no significant difference
regarding lesion complexity, use of predilation, need for post-
dilation, number of stents, delivery, or device success. Implanted
stent length was similar between the groups (mean lengths of
24.0 mm for BP-SES and 23.5 mm for PP-EES) (Table 2), as
was the mean lesion length (17.2 mm and 15.7 mm, respectively,
by QCA) (Table 3) and the mean pre-procedural reference diam-
eter (2.30 mm and 2.31 mm, respectively). QCA pre- and post-
PCI was comparable between the groups with respect to minimal
lumen diameter, reference vessel diameter, and diameter stenosis
for the in-stent and in-segment segment. Mean acute gain was
also similar: 1.57 mm in the BP-SES group, and 1.55 mm in the
PP-EES group for the in-stent segment (Table 3).

Clinical and angiographic outcome
At 12 months, there was no significant difference between BP-SES
and PP-EES with respect to primary and secondary outcome
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Table 2. Characteristics of revascularisation procedures.
| BPSES |  PP-EES

p-value
Target lesion location

Left anterior descending artery 147 (53.1%) 142 (57.3%) | 0.56

(

Left circumflex artery 124 (44.8%) 107 (43.2%)

Right coronary artery 73 (26.4%) 71(28.6%)

Graft 1(0.4%) 0(0%)
No. of lesions treated 1.44+0.70 1.52+0.73 0.13
Multilesion treatment 95 (34.3%) 102 (41.1%) | 0.11
Multivessel treatment 67 (24.2%) 70(28.2%) | 0.29
Number of lesions 399 377

Calcification moderate/severe 77/386 (19.9%) | 51/370 (13.8%) | 0.02

Classification

Type A 17/386 (4.4%) | 12/370 (3.2%) 0.44

Type B1 61/386 (15.8%) | 63/370 (17.0%)

Type B2 178/386 (46.1%) | 191/370 (51.6%)

Type C 130/386 (33.7%) | 104/370 (28.1%)
SYNTAX score 11.3+8.2 10.9+6.7 0.97
Predilation 321 (80.5%) 288 (76.4%) | 0.17
Post-dilation 206 (52.0%) 176 (47.1%) | 0.17
Stents per lesion 1.22+0.48 1.22+0.48 0.80
Multiple stents per lesion 88 (22.1%) 75(19.9%) | 0.46
Total stent length per lesion, mm 24.0«11.7 23.5+11.5 0.45
Delivery success 99.2% 99.8% 0.20
Device success 99.2% 99.2% 0.95

Table 3. Quantitative coronary angiography.

BP-SES PP-EES | p-value
Before procedure

Lesion length (mm) 17.2+10.3 15.7£8.5 0.17
Reference vessel diameter (mm) 2.30+0.40 2.31+0.42 0.59
Minimal lumen diameter (mm) 0.76+0.31 0.78+0.33 0.51
Diameter stenosis (%) 66.9+12.0 66.2+12.6 0.28

After procedure

Minimal lumen diameter (mm)

Proximal segment 2.35+0.49 2.31x0.51 0.30

In-stent 2.33+0.36 2.32+0.39 0.48

Distal segment 1.91+£0.43 1.93+0.46 0.40

In-segment 1.95+0.47 1.95+0.49 0.75
Reference vessel diameter (mm)

In-stent 2.66+0.40 2.65+0.44 0.60

In-segment 2.58+0.47 2.57+0.50 0.97

Diameter stenosis (%)
In-stent 12.1+6.7 12.2+6.8 0.68

In-segment 24.6x11.1 24.6x11.0 0.93
Acute gain, mm

In-stent 1.57+0.39 1.55+0.41 0.27

In-segment 1.19+0.47 1.18+0.48 0.56

measures (Table 4). TLF occurred in 6.9% of patients treated with
BP-SES and 7.7% of patients treated with PP-EES. Target vessel
MI was documented in 1.8% vs. 3.2%, respectively, cardiac death
in 1.1% vs. 1.2%, TLR in 4.0% vs. 5.7%, and definite or prob-
able stent thrombosis in 0.7% vs. 1.2%. Use of DAPT did not dif-
fer between the BP-SES and PP-EES groups at the different time
points: 97.5% vs. 97.2% at one month (p=0.83), 90.0% vs. 86.7%
at nine months (p=0.24), and 67.4% vs. 63.5% at 12 months
(p=0.36). Kaplan-Meier curves for TVF at 12 months (Figure 1)
and definite or probable stent thrombosis at 12 months (Figure 2)
were almost superimposable. In addition, there were no differ-
ences in clinical outcome at 12 months according to the vessel
diameter (Table 5). Subgroup analysis demonstrated no significant
interactions between treatment assignment and TLF outcomes at
12 months (Figure 3). In addition, angiographic follow-up at nine
months was available for 756 lesions, including 386 treated with
BP-SES and 370 lesions treated with PP-EES, and showed no dif-
ference in minimal lumen and reference diameter (Table 6). Late
loss in the total segment was smaller with BP-SES, whereas late
loss in the stented segment was smaller with PP-EES.
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Table 4. Clinical outcomes at 12 months.

| BPSES | PP-EES | pvalue

All-cause death 4(1.4%) 5(2.0%) 0.61
Cardiac death 3(1.1%) 3(1.2%) 0.89
Myocardial infarction
Any 9(3.3%) 9 (3.6%) 0.81
Target vessel 5(1.8%) 8(3.2%) 0.30
TLR 11 (4.0%) 14 (5.7%) 0.37
TV non-TLR 9(3.3%) 8(3.2%) 0.9
TR 18 (6.5%) 21 (8.5%) 0.39
Non-TVR 6(2.2%) 12 (4.8%) 0.09
Composite endpoints

TLF 19 (6.9%) 19 (7.7%) 0.72

TVF 26 (9.4%) 24 (9.7%) 0.91

Cardiac death, MI, revascularisation 32 (11.6%) 39 (15.7%) 0.16

Cardiac death, MI 13 (4.7%) 12 (4.8%) 0.94
Stent thrombosis

Definite 2(0.7%) 3(1.2%) 0.57

Definite or probable 2(0.7%) 3(1.2%) 0.57

Subacute definite or probable 1(0.4%) 2(0.8%) 0.50

Late definite or probable 1(0.4%) 1(0.4%) 0.94

Discussion

In the prospective, randomised, multicentre CENTURY I trial,
the treatment of stenosis in small coronary arteries with BP-SES
or PP-EES resulted in clinical outcomes at 12 months that were

Table 5. Clinical results at 12 months according to vessel diameter.

Vessel diameter

CENTURY Il trial — small vessels

similar between the treatment groups. The rates of TLF, TLR and
stent thrombosis were low in both groups.

Our results extend the clinical safety and efficacy reported for
the BP-SES!! to the treatment of lesions in small coronary arter-
ies. The novel, thin-strut BP-SES with bioresorbable coating is
designed to provide uniform drug delivery and optimal conforma-
bility. The drug is released within three to four months and the thin
abluminal coating is absorbed within three to four months, leaving
behind a thin-strut bare metal stent inside the vessel. In a recent
network meta-analysis, the risk of stent thrombosis®*!® and need for
TVR*!? was less with PP-EES than with other DES. In this study,
BP-SES demonstrated similar clinical results at 12 months to the
well-proven PP-EES, with no difference in dual antiplatelet strat-
egy. Similar to the strut thickness of XIENCE DES (81 um), the
Ultimaster DES also has very thin struts (80 um) which are con-
sidered preferable for the treatment of small vessels. Furthermore,
the Ultimaster stent has high flexibility and vessel conformabil-
ity, both features being very relevant, particularly in very small
vessels.

An analysis from the National Heart, Lung, and Blood Institute
Dynamic Registry compared 686 patients treated with bare metal
stents (BMS) and 669 patients treated with DES for small vessel
coronary artery disease in routine clinical practice. Repeat revas-
cularisation was significantly lower with DES vs. BMS (9.5% vs.
19.3%, p<0.001)". In a network meta-analysis including 85,490
patients, the use of bioabsorbable polymer-based biolimus-eluting
stents (BP-BES) was associated with lower rates of cardiac death/
MI, MI and TVR than BMS',

2.0-2.25 mm

2.25-2.50 mm

All-cause death 1(1.3%) 3 (4.4%) 0.26

2 (2.0%) 3(3.7%) | 0.49 1(1.0%) 0 (0%) 0.32

Cardiac death 1(1.3%) 2 (2.9%) 0.50

Myocardial infarction

1(1.0%) 1(1.2%) 0.88 1 (1.0%) 0 (0%) 0.32

Any 3 (3.9%) 4 (5.8%) | 0.59 1(1.0%) 1(1.2%) 0.88 6 (6.1%) 4(4.1%) | 0.54
Target vessel 1(1.3%) 3(4.4%) | 0.26 | 0(0.0%) 1(1.2%) 0.27 4 (4.0%) 4(4.1%) | 0.98
TLR 6 (7.8%) 5(7.3%) | 0.90 | 2(2.0%) 4 (4.9%) 0.27 4 (4.0%) 5(5.2%) | 0.71
TV non-TLR 4 (5.2%) 3(4.4%) | 0.81 4 (4.0%) 2 (2.4%) 0.57 2 (2.0%) 3(3.1%) | 0.63
TVR 8(10.4%)| 8(11.6%)| 0.82 6 (5.9%) 5(6.1%) 0.96 5(5.1%) 8(8.3%) | 0.37
Non-TVR 2 (2.6%) 5(7.3%) | 0.19 | 2(2.0%) 6 (7.3%) 0.08 3 (3.0%) 1(1.0%) | 0.32

Composite endpoints

Stent thrombosis

Definite 1 (1.3%) 1(1.4%) | 0.94

TLF 8(10.4%)| 9(13.0%)| 0.62 | 3(3.0%) 3(3.7%) 0.80 8(8.1%) 7(7.2%) | 0.82
TVF 10 (13.0%) | 11 (15.9%)| 0.61 7 (6.9%) 4 (4.9%) 0.56 9(9.1%) 9(9.3%) | 0.96
All death, MI, revascularisation | 13 (16.9%) | 16 (23.2%)| 0.34 | 9(8.9%) |13(15.9%) | 0.15 | 12(12.1%)| 11 (11.3%)| 0.87
Cardiac death, Ml 4 (5.2%) 5(7.3%) | 0.61 2 (2.0%) 2 (2.4%) 0.83 7 (7.1%) 4(4.1%) | 0.37

0 (0%) 0 (0%) 1.0 1 (1.0%) 2(2.1%) | 0.55

Definite or probable 1(1.3%) 1(1.4%) 0.94

0 (0%) 0 (0%) 1.0 1 (1.0%) 2(2.1%) | 0.55
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Table 6. Quantitative coronary angiography at 9 months.

| BP-SES | PP-EES | pvalue

Minimal lumen diameter (mm)

In-stent 2.07+0.41 2.15+0.44 0.28

In-segment 1.87+0.44 1.88+0.46 0.98
Reference vessel diameter (mm)

In-stent 2.55+0.39 2.55+0.42 0.99

In-segment 2.50+0.40 2.55+0.44 0.64
Diameter stenosis (%)

In-stent 18.93+10.05 | 16.03+9.07 0.03

In-segment 25.22+11.93 | 26.11+12.63 0.63
Late loss (mm)

In-stent 0.27+0.34 0.18+0.30 0.04

In-segment 0.03+0.43 0.12+0.41 0.06

In the CENTURY II trial, small vessel substudy, the observed
rates of TLR for BP-SES and PP-EES were in the same range as
those reported with PP-EES in other trials. In the SPIRIT III small
coronary artery subgroup (defined by implantation of 2.5 mm
stents), patients were randomised 2:1 to receive either PP-EES
or paclitaxel-eluting stents (PES). Pre-procedural reference diam-
eters were comparable to those in our trial at a mean of 2.36+0.30
vs. 2.34+0.33 mm. TLR was significantly reduced with PP-EES

compared with PES (1.3% vs. 12.5%; p=0.002)". In a pooled
analysis from SPIRIT II and SPIRIT III including 541 patients
with small vessel coronary artery disease (reference diameter
<2.765 mm), TLR was numerically lower with PP-EES than with
PES (3.0% vs. 6.3%, p=0.091)°. These results were confirmed in
the XIENCE V® USA study, where treatment with PP-EES was
associated with a TLR rate of 3.8% in 838 lesions with a reference
diameter of 2.55+0.36 mm, and a definite or probable stent throm-
bosis rate of 0.37%?.

Compared with the 12-month TLR rate for BP-SES and
PP-EES reported here (4.0% and 5.7%, respectively), the TLR
rate was 12.8% for 671 lesions (reference diameter <2.75 mm)
treated with PES'S. The TLR rate was also higher at 9.6%
with the BioMatrix Flex™ biolimus-eluting stent (Biosensors,
Morges, Switzerland) in the small vessel analysis from the
LEADERS trial'”. There seems to be no class effect of DES
with abluminal biodegradable coating. The polylactic acid poly-
mer coating of the BioMatrix stent is absorbed after six to nine
months, leaving a stainless steel BMS platform with a strut
thickness of 120 um. The higher reported rate of TLR with the
BioMatrix stent compared with BP-SES and PP-EES could be
an effect of the thicker struts (120 pm vs. 80/81 pm), since thin-
ner struts in small vessels have been associated with a lower
risk for restenosis®”!s.

BP-SES PP-EES  p-value RR (95% CI) Int. p-value
Diabetes Yes |  7/89(7.9%)  8/83(9.6%) 0.68§ P 0.816[0.310;2.151] } 0.80
Diabetes No | 12/188 (6.4%) 11/165(6.7%) 0.91: — - 0.95710.434;2.112] '
Men | 12/208 (5.8%) 15/201 (7.5%) 0.493 —a 0.77310.371;1.610] } 054
Women | 7/69 (10.1%)  4/47 (8.5%) 0.77 I — - 1.19210.370;3.845] '
Unstable angina /ACS |  3/98 (3.1%)  5/93 (5.4%) 0.43§ = | 0.569 [0.140;2.316] } 0.49
Stable angina/Silent isch. | 16/179 (8.9%) 14/155(9.0%) 0.98 —a— 0,990 [0.499;1.962] '
Lesion >20 mm | 14/104 (13.5%) 10/79 (12.7%) 0.873 R 1.063 [0.499;2.267] } 0.32
Lesions <20 mm | 5/173 (2.9%) 9/169 (5.3%) 0.26: +——=— - 0.543[0.186;1.586] '
Lesion type B2/C | 18/228 (7.9%) 18/215 (8.4%) 0.85§ = 0.943 [0.504;1.764] } 0.81
Lesion type A/B1 | 1/49(2.0%)  1/33 (3.0%) 0.78F = 1 0.673[0.044;10.3931)
Moderate/Severe calcif. | 8/66 (12.1%) 7/43 (16.3%) 0.541 . 0.74510.291;1.904] } 0.78
No/mild calcification | 11/211 (5.2%) 12/205 (5.9%) 0.78 —— © 0.891[0.402;1.973] '
SYNTAX score >10 | 11/93(11.8%) 10/76 (13.2%) O.79§ —— 0.899 [0.404;2.002] } 0.90
SYNTAX score <10 | 8/184 (4.3%) 9/172(5.2%) 0.70 == - 0.831[0.328;2.105] '
Two or more stents | 13/148 (8.8%) 13/126 (10.3%) 0.67 - . 0.851[0.410;1.769] } 0.83
Onestent | 6/129 (4.7%) 6/122 (4.9%) 0.92 M - 0.946[0.313;2.853] '
| PP-EES higher risk BP-SES higher risk

0.1

1 10

Figure 3. Subgroup analysis outcome: relative risk with 95% confidence interval of target lesion failure composite.



Our observed definite or probable stent thrombosis rates at
12 months (0.7% and 1.2%) were well within the reported range
of 0.0% to 3.0% with other DES in small vessels”!"!*?. In con-
trast, in a network meta-analysis, BP-BES was associated with
a higher rate of one-year stent thrombosis than cobalt-chro-
mium PP-EES stents'. In CENTURY II, BP-SES with thin struts
resulted in a similar rate of one-year stent thrombosis compared
with PP-EES, which was also demonstrated with another BP-SES
in the randomised I-LOVE-IT 2 study?. Long-term follow-up is
needed to demonstrate a benefit regarding a potential lower risk of
very late stent thrombosis with the abluminal bioresorbable coat-
ing of the BP-SES when dual antiplatelet therapy is reduced to
single antiplatelet treatment.

Limitations

This study analysed a subgroup of a multicentre, international,
single-blinded, randomised trial. The study was not powered to
demonstrate non-inferiority of BP-SES vs. PP-EES in this sub-
group. However, the primary endpoint of the overall study was
met'". DAPT therapy was similar in both groups, with about 60%
of patients being on DAPT at 12 months. Any differences between
bioresorbable and permanent polymer-coated drug-eluting stents
might become evident with a shorter DAPT period or longer
follow-up.

Conclusion

In the large-scale, randomised CENTURY II trial, use of BP-SES
and PP-EES resulted in similar outcomes for treatment of small
vessel coronary artery disease at 12 months.

Impact on daily practice

Treatment of lesions with drug-eluting stents in small coronary
arteries is associated with a higher restenosis rate and a higher
risk of stent thrombosis than treating larger vessels. The new
bioresorbable polymer sirolimus-eluting Ultimaster stent
resulted in similar clinical outcomes at 12 months compared
with the permanent polymer everolimus-eluting stent, with no
difference in antiplatelet treatment strategy. Occurrence of stent
thrombosis was low. The Ultimaster stent is an attractive drug-
eluting stent for treatment of stenosis in small coronary arteries.
The bioresorbable polymer may be associated with additional
benefits during long-term follow-up with the patients being on
single antiplatelet therapy.
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