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Abstract

Aims: The aim of this study was to assess the real-world clinical performance of a sirolimus-eluting
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e drug-eluting stent
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taneous coronary intervention (PCI).

Methods and results: From the Swedish Coronary Angiography and Angioplasty Registry, the two-year
outcomes of 4,561 patients implanted with Orsiro (Orsiro group) and 69,570 receiving other newer-gen-
eration DES (n-DES group) were analysed. The rate of definite stent thrombosis was low in both groups
(0.67% and 0.83% for Orsiro and n-DES, respectively; adjusted hazard ratio [HR] 0.90, 95% confidence
interval [CI]: 0.55-1.46, p-value 0.66). Restenosis was also infrequent (1.5% vs 2.0% with Orsiro and
n-DES, adjusted HR 0.81, 95% CI: 0.63-1.03, p-value=0.09). The risk of target lesion revascularisation by
PCI was lower in the Orsiro group (1.6% vs 2.3%, adjusted HR 0.75, 95% CI: 0.60-0.94, p-value=0.013).
All-cause mortality and myocardial infarction did not show a statistically significant difference between the
two groups (mortality of 7.5% in both groups, adjusted HR 0.99, 95% CI: 0.72-1.35, p-value=0.94; 6.0%
vs 5.2% for myocardial infarction, adjusted HR 1.19, 95% CI: 1.00-1.43, p-value=0.06).

Conclusions: In a nationwide scenario, the use of a sirolimus-eluting ultrathin-strut DES portended

favourable clinical outcomes.

*Corresponding author: Department of Medical Sciences, Cardiology and Uppsala Clinical Research Center, Uppsala
University, Dag Hammarskjolds Vig 38, 75185 Uppsala, Sweden. E-mail: sergio_buccheri@hotmail.it

© Europa Digital & Publishing 2021. All rights reserved. SUBMITTED ON 13/04/2020 - REVISION RECEIVED ON I 05/08/2020 / 2+ 26/09/2020 - ACCEPTED ON 01/10/2020

020z 1390100 B suliuo paysiiand |Zy1-ELp1:9T'TC0Z UoNUaAIBIUI0INT |

6¢1700-0¢-d-r13/¥vc¥ 0T *10d



m
=
=
=
=
-
(1]
-
<
(1]
=
=
o
=
N
©
N
—
=
(9]
—
H
=
w
=
»
N
—

SCAAR - SWEDEHEART

Bioabsorbable polymer ultrathin-strut sirolimus-eluting stent

Visual summary. Clinical outcomes with unselected use of an ultrathin-strut sirolimus-eluting stent.
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Abbreviations

BIOFLOW-V  Biotronik Prospective Randomized Multicenter
Study to Assess the Safety and Effectiveness of the
Orsiro Sirolimus Eluting Coronary Stent System
in the Treatment of Subjects with Up to Three De
Novo or Restenotic Coronary Artery Lesions V

BIO-RESORT Comparison of biodegradable polymer and dur-

able polymer drug-eluting stents in an all comers

population

DES drug-eluting stent

Mi myocardial infarction

n-DES newer-generation drug-eluting stent

PCI percutaneous coronary intervention

PS propensity score

RCTs randomised clinical trials

RIKS-HIA Swedish Register of Information and Knowledge
about Swedish Heart Intensive Care Admissions

SCAAR Swedish Coronary Angiography and Angioplasty
Registry

SMD standardised mean difference

ST stent thrombosis

TLR target lesion revascularisation

Introduction

Drug-eluting stents (DES) with ultrathin metallic platforms and
preserved radial strength represent one of the latest advances in
the field of contemporary DES technology with percutaneous
coronary intervention (PCI)'. Recently, a meta-analysis of ten ran-
domised clinical trials (RCTs) showed a significant reduction in
the relative risk of target lesion failure at one year with the use
of ultrathin DES platforms as compared to contemporary DES
with relatively thicker stent struts®. It remains unclear whether in
the real world PCI using this newer stent technology can provide
incremental clinical benefits over the performance, already excel-
lent, of other modern-generation DES. Indeed, RCTs have clear

advantages when assessing the unbiased treatment effect of a new
intervention, but at the same time they suffer from limitations
due to stringent selection criteria and non-consecutive enrolment
which may limit their generalisability’. Registries provide infor-
mation on the efficacy and safety of a therapeutic strategy in con-
secutive and unselected cohorts of patients which is important and
complementary to the results of RCTs*. Moreover, unique to large
registries is the ability to assess and compare more thoroughly the
incidence of low-frequency events such as stent thrombosis (ST).

To date, data regarding the clinical performance of ultrathin-strut
DES in the real world are limited>¢. Therefore, we sought to assess
the performance up to two years of a sirolimus-eluting ultrathin-strut
DES (Orsiro; Biotronik AG, Biilach, Switzerland) in a large and
unselected cohort of consecutive patients undergoing PCI in Sweden.

Editorial, see page 1381

Methods

PATIENT POPULATION

All patients in this study were registered in the Swedish Coronary
Angiography and Angioplasty Registry (SCAAR) and details on
registry design and performance have been reported previously’.
Briefly, SCAAR is a prospective, multicentre registry which collects
clinical data and procedural characteristics of all consecutive patients
undergoing cardiac catheterisation in Sweden. The quality and reli-
ability of information entered in the registry is periodically moni-
tored against source clinical files (with levels of agreement above
97% in recent assessments)®. For this analysis, we selected patients
who were implanted with only newer-generation DES (n-DES)
from October 2011 (date of the first Orsiro implantation in Sweden)
up to June 2017. To reflect general clinical practice more broadly,
patients implanted with n-DES used in less than 1,000 implanta-
tions during the inclusion period were excluded. Also, to assess
specifically the performance of the Orsiro stent, patients implanted
with both Orsiro and other n-DES at the index procedure were
excluded. Figure 1 shows the flow chart of the study population.
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Figure 1. Flow diagram of the study population.

ORSIRO AND OTHER STENTS IN THIS STUDY

The structural characteristics of the Orsiro stent have been
reported in detail elsewhere®. Orsiro is an ultrathin-strut (60 and
80 um strut thickness for stent diameters ranging from 2.25 to
3.0 mm and from 3.5 to 4.0 mm, respectively), sirolimus-eluting,
bioabsorbable polymer DES.

The following n-DES were included in this analysis and used as
a control group, namely: XIENCE PRIME®, XIENCE Xpedition®
and XIENCE ProX (Abbott Vascular, Santa Clara, CA, USA);
PROMUS Element™, PROMUS Element™ Plus and Promus
PREMIER™ (Boston Scientific, Marlborough, MA, USA);
Resolute Integrity® and Resolute Onyx™ (Medtronic, Minneapolis,
MN, USA); SYNERGY™ (Boston Scientific); Ultimaster® (Terumo
Corporation, Tokyo, Japan).

After stent implantation, dual antiplatelet therapy was generally
recommended for 6 or 12 months in patients undergoing PCI for
stable coronary artery disease (CAD) or an acute coronary syn-
drome, respectively.

CLINICAL OUTCOMES AND DEFINITIONS

The principal outcomes of interest for this study were definite
ST, clinically relevant restenosis, target lesion revascularisation
(TLR) by PCI, myocardial infarction (MI) and all-cause mortality.
Definitions of clinical outcomes assessed in this study are listed in
Supplementary Appendix 1.

STATISTICAL ANALYSIS

Continuous and dichotomous parameters are reported as mean and
standard deviation or as frequency and percentage, respectively.
Differences in the clinical and procedural characteristics between
patients implanted with Orsiro (Orsiro group) and other n-DES
(n-DES group) were assessed using the standardised mean dif-
ference (SMD). SMD is a statistical measure of the effect size
difference which is independent of the sample size. SMD values
above 0.1 reflect the presence of potential imbalance between two
groups!?.

The cumulative incidence of events was assessed using the
Kaplan-Meier method and the adjusted hazard ratio (HR) for the
clinical outcomes of interest was calculated using weighted Cox
proportional hazards regression models. Further details of the sta-
tistical analysis plan, including a number of sensitivity and sub-
group analyses, are reported in Supplementary Appendix 2 and
Supplementary Appendix 3.

Results

CLINICAL AND PROCEDURAL CHARACTERISTICS

A total of 74,131 patients were included in the analysis. Of these,
4,561 patients were implanted with Orsiro (Orsiro group) at the
index procedure and 69,570 with other n-DES (n-DES group).
The baseline clinical and procedural characteristics of the study
cohort are reported in Tahle 1 and Table 2, respectively. The use
of Orsiro increased progressively during the inclusion period.
There were no relevant differences between the two stent groups
concerning the baseline clinical characteristics (all SMD values
below 0.1). Of note, the majority of patients underwent PCI for
an acute coronary syndrome (76.2% of patients). Regarding the
procedural characteristics, Orsiro was less frequently implanted
in patients undergoing left main PCI (2.6% vs 5.8%). The num-
ber of stents was higher and total stent length was longer at the
index procedure in the n-DES as compared to the Orsiro group.
The medications used before and during the index PCI procedure
are presented in Supplementary Table 1.

WEIGHTING APPROACH AND ADJUSTED RISK ASSESSMENT
The distributional density of the propensity score (PS) in the two
groups and the absolute SMD for all covariates included in the
PS model (before and after weighting) are presented in Supplementary
Figure 1. The weighting approach was effective at improving the
overlap between the distributional density of the PS in the two
groups, as well as reducing the SMD across all covariates included in
the model (all SMD values below 0.1 after weighting). The effective
sample size in the n-DES group after weighting was 54,893 patients.
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Table 1. Baseline clinical characteristics.

Table 2. Procedural characteristics.

CRUDE AND ADJUSTED OUTCOMES UP TO TWO YEARS
The Kaplan-Meier curves for the cumulative incidence of clini-
cally relevant restenosis, definite ST and TLR by PCI are pre-
sented in Figure 2A-Figure 2C, respectively. The rate of ST
was low in both stent groups (0.67% and 0.83% for Orsiro and
other n-DES, respectively; adjusted HR 0.90, 95% confidence
interval [CI]: 0.55-1.46, p-value 0.66). The timing of ST in the
two groups is presented in Table 3. The rate of clinically rele-
vant restenosis, albeit not significantly different, was numerically
lower with Orsiro (1.5% vs 2.0%; adjusted HR 0.81, 95% CI:
0.63-1.03, p-value=0.09). Mirroring the reduced rates of ST and
in-stent restenosis, the risk of TLR by PCI was lower in the group
of patients treated with Orsiro (1.6% vs 2.3%, adjusted HR 0.75,
95% CI: 0.60-0.94, p-value=0.013). All-cause mortality, as shown
in Figure 3A, was similar in the two groups (7.5% in both
Orsiro and n-DES groups, adjusted HR 0.99, 95% CI: 0.72-1.35,
p-value=0.94) while there was a numerically higher incidence of
MI in the Orsiro group (Figure 3B) (6.0% vs 5.2%; adjusted HR
1.19, 95% CI: 1.00-1.43, p-value=0.06).

The unadjusted and adjusted HRs for all the outcomes of inter-
est are reported in Table 4.

n-DES group | Orsiro group SMD n-DES group | Orsiro group SMD
(N=69,570) (n=4,561) (n=69,570) (n=4,561)
Age, years (SD) 67.8(10.9) 67.2 (11.1) | 0.049 Treated vessel
Male, n (%) 51,296 (73.7) 3,378 (74.1) | 0.008 Left main, n (%) 3,821 (5.5) 117 (2.6) 0.149
Diabetes, n (%) 14,782 (21.4) 984 (22.1) | 0.018 Right coronary, n (%) 22,799 (32.8) 1,480 (32.5) | 0.007
Hypertension, n (%) 42,283 (61.5) 2,799 (62.9) | 0.029 Left anterior descending, n (%) 37,307 (53.6) 2,333(51.2) | 0.049
Dyslipidaemia, n (%) 33,355 (48.6) 2,087 (47.0) | 0.032 Left circumflex, n (%) 20,206 (29.0) 1,264 (27.7) | 0.029
Previous M, n (%) 14,337 (21.0) 963 (22.1) | 0.027 Arterial graft/bypass, n (%) 116 (0.2) 9(0.2) 0.007
Previous CABG, n (%) 5,879 (8.5) 367 (8.1) 0.015 Vein graft, n (%) 1,875(2.7) 100 (2.2) 0.032
Previous PCI, n (%) 12,370 (17.8) 778 (17.1) | 0.019 Total stent length, mm (SD) 35.7 (25.3) 31.5(19.6) | 0.186
Smoking satus, :Ei—lsmgﬁ{]) 26,109 (39.4) 1,485 (35.7) . Stent diameter, mm (SD) 3.01(0.49) 3.00(0.45) | 0.019
n (%) : Bifurcation, n (%) 13,031 (18.7) 868 (19.0) | 0.008
Current smoker | 13,067 {15.7) 911 219) Chronic occlusion, n (%) 3,729 (5.4) 229(5.0) | 0015
Stable CAD Ll 0 Al 3VD/Left main, n (%) 16,086 (23.1) 928(203) | 0.067
—— UnstableCAD | 6,864 99 267 Restenotic lesion, n (%) 3,043 (4.4) 169(37) | 0.034
indication, n (%) | OIEM! 2590069.7) | LI6SE8N | 008 | F e B2/C, n (%) 42,860 (616) | 2993 (65.6) | 0.084
il 18514 (26.6) 1300285 Thrombectomy, n (%) 3,817 (5.5) 180 (3.9) 0.073
Other 2109 3.0) 12227) Rotational atherectomy, n (%) 684 (1.0) 2906 | 0.039
gl AR Bl Direct stenting, n (%) 17,860 (25.7) 1,019 (22.4) | 0.078
AL Wl CD) AR ) Post-dilatation, n (%) 27,822 (40.0) 1,943 (42.6) | 0.053
Year of the AL e LY Complete revascularisation, n (%) 46,829 (68.1) 3,044 (67.6) | 0.011
o 2014 12,263 (17.6 1,282 (28.1 0.437
procedure, n (%) L) 5 Number of DES, n (%)
2015 12,962 (18.6) 966 (21.2)
1 39,147 (56.3) 3,012 (66.0)
2016 13,332 (19.2) 925(20.3)
2 18,610 (26.8) 1,096 (24.0)
2017 6,660 (9.6) 548 (12.0)
3 7,362 (10.6) 345 (7.6) 0.259
Data are expressed as mean and standard deviation or as frequency and percentage.
CABG: coronary artery bypass grafting; CAD: coronary artery disease; MI: myocardial 4 2,785 (4.0) 73(1.6)
infarction; NSTEMI: non-ST-elevation MI; PCI: percutaneous coronary intervention; 5 1666 (2.4) 35(0.8)
SMD: standardised mean difference; STEMI: ST-elevation MI - ! ’
Data are expressed as mean and standard deviation or as frequency and percentage.
3VD: three-vessel disease

SENSITIVITY AND SUBGROUP ANALYSES

Results were consistent with the main analysis across several sen-
sitivity analyses (Table 5). The subgroup analysis by clinical pres-
entation (Figure 4) yielded consistent results among Orsiro and
n-DES with respect to all clinical outcomes (all p-values for inter-
action >0.05). Stent-level outcomes (ST and restenosis) did not
differ between stents having a diameter < or >3.00 mm (Figure 5).

Table 3. Timing of definite stent thrombosis in the two groups.

Stent - ovents) Oreiral | [ nEOES S (95% CI)* | p-value
thrombhosis group group
Early o o o
(>30 days) 233(0.3%) | 14(0.3%) |219(0.3%) | 0.98 (0.57-1.68) | 0.936
Late ® o o
(31-365 days) 174 (0.6%) | 6(0.5%) | 168 (0.6%) | 0.55(0.24-1.23) | 0.145
Very late ® o o
(365 days) 175(0.8%) | 9(0.7%) | 166 (0.8%) | 0.83 (0.42—1.62) | 0.581
Data are expressed as number of events and Kaplan-Meier estimates. * Univariate hazard
ratio. Cl: confidence interval; HR: hazard ratio
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Figure 2. Clinical outcomes up to two years for clinically relevant in-stent restenosis (A), definite stent thrombosis (B) and target lesion

revascularisation by percutaneous coronary intervention (C).
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Table 4. Unadjusted and adjusted hazard ratio estimates.

Orsiro n-DES

Outcome variable n (%) 1 (%)

Unadjusted analysis

Adjusted analysis

95% ClI 95% Cl

Definite stent thrombosis 29(0.7) 553 (0.8) 0.80 0.55-1.16 | 0.245 0.90 0.55-1.46 | 0.661
In-stent restenosis 66 (1.5) | 1,325 (2.0) 0.76 0.59-0.97 | 0.029 0.81 0.63-1.03 | 0.090
TLR by PCI 69 (1.6) | 1,538 (2.3) 0.68 0.54-0.87 | 0.002 0.75 0.60-0.94 | 0.013
Myocardial infarction 260 (6.0) | 3,464 (5.2) 1.15 1.02-1.31 | 0.027 1.19 1.00-1.43 | 0.056
All-cause death 339 (7.5) | 5,197 (7.5) 1.00 0.90-1.12 | 0.986 0.99 0.72-1.35 | 0.942
Cl: confidence interval; HR: hazard ratio; PCI: percutaneous coronary intervention; TLR: target lesion revascularisation
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Figure 4. Subgroup analysis by clinical indication (ST-elevation myocardial infarction versus other clinical indications). Forest plot showing

the univariate hazard ratios by clinical indication for the different clinical outcomes. * indicates interaction terms in the weighted models.

MI: myocardial infarction; TLR: target lesion revascularisation

Discussion

The principal findings of this study can be summarised as fol-
lows: a) the use of Orsiro, a sirolimus-eluting ultrathin-strut DES,
is associated with favourable clinical outcomes up to two years in
a large, real-life cohort of consecutive patients undergoing PCI;
b) in adjusted analyses, Orsiro yielded a significantly lower risk

p-value
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Figure 5. Subgroup analysis by stent diameter (stent-level analyses).
Forest plot showing the univariate hazard ratios for restenosis and
stent thrombosis. § interaction term by stent diameter accounting for
clustering of multiple stents in the same patient.

of TLR by PCI as compared with other modern-generation DES;
¢) no differences in other clinical outcomes, including all-cause
mortality and re-hospitalisation for MI, were seen between Orsiro
and other n-DES; d) results were consistent across several sensi-
tivity and subgroup analyses exploring the impact of more restric-
tive clinical and stent-related selection criteria. Of note, these
results were observed in a cohort of patients with an acute coro-
nary syndrome as the most frequent clinical indication for PCI.

A class effect for DES with ultrathin struts has recently been
hypothesised”. Different mechanisms may explain the improved
stent performance seen with ultrathin-strut DES. Stent strut thick-
ness affects flow patterns and local shear stress inside the coronary
arteries''. Thicker stent struts have been associated with disturbed
coronary flow and non-uniform distribution of local shear stress.
These factors are crucial regulators of the stent endothelialisa-
tion process and, when altered, lead to a hyper-proliferating and
pro-atherogenic status in the affected endothelium'. Also, by pre-
venting the shear stress-triggered release of growth factors from
activated platelets, a lower strut thickness may be protective
against exuberant endothelial proliferation'.

Corroborating the emerging evidence of improved stent perfor-
mance with the use of ultrathin-strut DES, this real-world analy-
sis demonstrated lower rates of stent failure (numerically lower
rates of ST and restenosis, lower risk of TLR by PCI) with Orsiro
as compared with other newer-generation DES frequently used in



Table 5. Sensitivity analyses according to different selection
criteria.

Adjusted hazard ratio

p-value

[95% confidence interval]
Trimmed weights at 5™ and 95" percentile
All-cause death 0.99[0.72, 1.35] 0.946
Myocardial infarction 1.20[1.00, 1.43] 0.052
Definite ST 0.89[0.55, 1.45] 0.649
Restenosis 0.81[0.63, 1.04] 0.096
Target lesion revascularisation 0.75[0.60, 0.94] 0.014
Single stent implanted
All-cause death 0.9810.70, 1.37] 0.891
Myocardial infarction 1.16[0.99, 1.35] 0.073
Definite ST 0.8710.51, 1.49] 0.607
Restenosis 0.84[0.59, 1.21] 0.357
Target lesion revascularisation 0.80[0.65, 0.99] 0.037
Hospitals using Orsiro
All-cause death 0.9910.71, 1.37] 0.942
Myocardial infarction 1.18[0.97, 1.43] 0.101
Definite ST 0.86[0.52, 1.42] 0.550
Restenosis 0.7510.58, 0.98] 0.035
Target lesion revascularisation 0.7310.58, 0.91] 0.006
Bioabsorbable polymer DES excluded
All-cause death 0.9710.71, 1.33] 0.858
Myocardial infarction 1.19[0.99, 1.44] 0.067
Definite ST 0.88[0.53, 1.46] 0.624
Restenosis 0.8210.63, 1.06] 0.122
Target lesion revascularisation 0.7410.59, 0.94] 0.013
Permanent polymer DES excluded
All-cause death 0.97[0.69, 1.35] 0.839
Myocardial infarction 1.221[0.99, 1.50] 0.056
Definite ST 0.87[0.48, 1.58] 0.641
Restenosis 0.72[0.55, 0.92] 0.009
Target lesion revascularisation 0.70[0.55, 0.90] 0.005
DES: drug-eluting stent; ST: stent thrombosis

Sweden. Our findings are consistent with the two-year results of the
Biotronik Prospective Randomized Multicenter Study to Assess the
Safety and Effectiveness of the Orsiro Sirolimus Eluting Coronary
Stent System in the Treatment of Subjects with Up to Three De
Novo or Restenotic Coronary Artery Lesions V (BIOFLOW-V)
study showing a significantly lower risk of TLR with Orsiro as
compared with XIENCE'". Also, a landmark analysis between one
and two years of the Comparison of Biodegradable Polymer and
Durable Polymer Drug-eluting Stents in an All Comers Population
(BIO-RESORT) trial demonstrated a significant reduction of TLR
with Orsiro as compared with Resolute Integrity (zotarolimus-elut-
ing DES)". Tt must be acknowledged that registries have inherent
limitations when looking at the comparative performance of differ-
ent interventions. Indeed, allocation bias and residual confound-
ing may represent important sources of bias in the estimation of
the (adjusted) treatment effects of an intervention. As an example,

Ultrathin drug-eluting stents in the real world

lower total stent length implanted in patients treated with Orsiro
in our analysis, alongside the more frequent implantation of a sin-
gle stent in the Orsiro group, might reflect a higher likelihood of
Orsiro implantation in less complex anatomical lesion subsets. We
tried to minimise the risk of confounding in our analysis by includ-
ing both total stent length and the number of implanted stents in
the PS model. In addition, lesion complexity as evaluated by the
American Heart Association/American College of Cardiology grad-
ing system and the use of rotational atherectomy (as a marker
of severe calcification) were also incorporated in the PS model.
Finally, the results were consistent in a sensitivity analysis restricted
to patients implanted with a single stent at the index procedure.

The presence of a bioabsorbable polymer with enhanced bio-
compatibility in the Orsiro stent could also represent a poten-
tial mechanism associated with improved stent performance.
Engineering a polymer to disappear within a specific time win-
dow has been advocated as a potential mechanism to improve
the long-term efficacy of modern DES. However, bioabsorbable
polymer DES have been demonstrated to be at least non-inferior
in several RCTs and, to date, no signs of a sustained clinical
benefit with the use of this technology have clearly emerged!®!’.
Moreover, resorption of the poly-L-lactic acid polymer in the
Orsiro stent occurs up to two years's. This implies that the bene-
fits attributable to the absence of polymer are limited in the cur-
rent analysis which is not extended beyond the time of complete
polymer resorption.

Finally, in the BIOFLOW-V study, the difference in target ves-
sel failure favouring Orsiro was driven by a significant reduction
in the risk of target vessel-related MI'8. A landmark analysis at 30
days demonstrated that the reduction in MI occurred both in the
periprocedural setting and in the longer term after the procedure'.
The potential benefits in reducing the risk of MI with Orsiro have
also been confirmed in a more comprehensive meta-analysis of six
RCTs". MI risk did not differ between Orsiro and other modern-
generation DES in this registry-based analysis. Some limitations in
the definition of MI in this study largely account for these seem-
ingly inconsistent results. Indeed, MI definition was based entirely
on administrative data (ICD codes) related to new hospitalisations
for MI in patients presenting with elevated cardiac biomarkers.
However, serial biomarker assessments also during the index hos-
pitalisation are essential for diagnosing periprocedural MI. Also,
the evaluation of MI with ICD codes did not allow a vessel-ori-
ented classification of new MI cases. This aspect is important since
it is known that recurrent Mls are more likely to arise from the pro-
gression of previously unstented lesions®.

Limitations

Beside the definition of MI and the risk of residual confounding
in registry-based analyses, this study has additional limitations.
The definition of TLR did not include cases of repeat revascu-
larisation by coronary artery bypass grafting and, although ICD
codes for MI are regularly monitored in RIKS-HIA, we did not
adjudicate individual MI cases. The selection of patients who were
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implanted only with Orsiro may have introduced selection bias
into this study. Finally, SCAAR does not collect data on adher-
ence over time to the prescribed treatment with antiplatelet agents
and other medications used for secondary cardiovascular preven-
tion. Similarly, information on patients who were treated with pro-
longed dual antiplatelet therapy was not available in the registry.

Conclusions

In a large nationwide cohort of patients undergoing PCI, the use
of an ultrathin-strut sirolimus-eluting stent portended favourable
clinical outcomes. These findings complement current evidence
from RCTs and may help to support the decision-making process
regarding the selection and use of modern DES.

Impact on daily practice

In randomised clinical trials, drug-eluting stents with ultrathin
metallic platforms have been demonstrated to reduce the rate
of stent failure and improve clinical outcomes. By looking at
the comparative performance of modern DES in a nationwide
scenario, this study confirms the favourable clinical perfor-
mance of an ultrathin-strut sirolimus-eluting stent. The finding
of a numerical excess of MI events in the group of patients who
received an ultrathin-strut sirolimus-eluting stent is not consist-
ent with the results of randomised clinical trials; unmeasured
confounders (i.e., DAPT duration), different MI definitions
or the play of chance may partly account for these divergent

findings.
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Supplementary data

Supplementary Appendix 1. Definitions of clinical outcomes

The principal outcomes of interest for this study were defined, as follows:

- Definite ST, defined in keeping with the Academic Research Consortium-2 as angiographic
confirmation of thrombus originating in (or in the immediate proximity of) a previously implanted
stent in a patient with symptoms of ongoing myocardial ischaemia [21].

- Clinically relevant restenosis, defined as angiographic evidence of >50% in-stent restenosis or
positive FFR/IFR test in a patient requiring repeat cardiac catheterisation for stable angina or an
acute coronary syndrome.

- Target lesion revascularisation (TLR) by PCI, defined in SCAAR as the need for a reintervention
by PCI involving the coronary segment, and/or the immediately contiguous segments, where a stent
was previously implanted (coronary segments were defined according to the American Heart
Association classification).

- Myocardial infarction (MI), defined as any re-hospitalisation for either ST-elevation or non-ST-
elevation Ml as registered in the nationwide Swedish Register of Information and Knowledge about
Swedish Heart Intensive Care Admissions (RIKS-HIA) with the International Classification of
Disease codes 121 or 122.

- All-cause mortality, which was obtained by merging SCAAR with data from the National
Population Registry.

SCAAR and other national registries are merged by the Epidemiologic Center of the Swedish
National Board of Health and Welfare with the approval of the local ethics committee at Uppsala

University.

Supplementary Appendix 2. Sensitivity and subgroup analyses

We conducted several sensitivity analyses to assess the robustness and consistency of the results to
more restrictive clinical selection criteria and variations in the weighting approach. Indeed, since
weighted estimates can be affected by extreme weights, we further trimmed the ATT weights below
the 5™ and above the 95" percentiles. Second, we restricted the analysis to patients implanted with a
single stent at the index procedure. This approach is useful for restricting the comparative analysis
in simpler lesion subsets where the risk of residual confounding and allocation bias might be lower.
Third, hospitals where Orsiro was not implanted during the study inclusion period were excluded.
Finally, patients implanted with the Ultimaster or SYNERGY stents (bioabsorbable polymer DES)



were excluded from the n-DES group. Subgroup analyses by clinical indication for PCI (STEMI
versus other clinical indications) and stent diameter (stent diameter < or >3.00 mm) were also
conducted. The analysis according to the dichotomised stent diameter was univariate and conducted
at the individual stent level; clustering of multiple stents in a same patient was accounted for in the

models.

Supplementary Appendix 3. Supplementary statistical analysis

We used the average treatment effect on the treated (ATT) weights which were obtained from a
non-parsimonious propensity score (PS) model including a wide array of preprocedural covariates.
The PS was calculated using logistic regression with the stent group as the dependent variable. To
avoid the influence of extreme weights, we trimmed ATT weights in the n-DES group which were
below the 1 and above the 99" percentile. Since the rate of missing baseline values was minimal in
the data set (only 3.6% of patients excluded from the PS model due to missingness), we proceeded
with complete case analyses. Clustering of patients among different treating centres was accounted
for in the models and patients were followed for up to two years. We plotted the distributional
density of the PS in each group before and after weighting. Moreover, balance achieved for each
covariate included in the PS model was assessed by plotting the absolute SMD before and after
weighting (Love plot). All analyses were conducted in R, version 3.5.1 (R Foundation for Statistical
Computing, Vienna, Austria). A p-value <0.05 was considered as the threshold for statistical

significance.
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Supplementary Figure 1. Diagnostic measures of the balance achieved after weighting.
Diagnostic measures of the balance achieved in the distributional density of the propensity score (A) and in the balance of the individual covariates
included in the propensity score model (B). Before and after weighting, the overlap in the distributional density of the propensity score was

improved and the absolute standardised mean difference for all the individual covariates included in the propensity score model was reduced.



Supplementary Table 1. Medications before and during PCI.

n-DES group Orsiro group SMD
(n=69,570) (n=4,561)

Medications before PCI
Aspirin, n (%) 65,021 (93.5) 4,221 (92.6) 0.037
Clopidogrel, n (%) 20,799 (29.9) 1,610 (35.3) 0.116
Ticagrelor, n (%) 34,441 (49.5) 2,369 (52.0) 0.049
Prasugrel, n (%) 1,346 (1.9) 13 (0.3) 0.158
Unfractionated heparin, n (%) 10,588 (15.2) 470 (10.3) 0.148
Low molecular weight heparin, n (%) 751 (1.1) 47 (1.0) 0.005
Medications during PCI
Aspirin, n (%) 3,756 (5.4) 261 (5.7) 0.014
Clopidogrel, n (%) 3,780 (5.4) 191 (4.2) 0.058
Ticagrelor, n (%) 10,153 (14.6) 523 (11.5) 0.093
Prasugrel, n (%) 712 (1.0) 2 (0.0) 0.135
GP l1b/Illa inhibitors, n (%) 3,179 (4.6) 228 (5.0) 0.020
Unfractionated heparin, n (%) 59,130 (85.0) 3,979 (87.3) 0.065
Low molecular weight heparin, n (%) 2,136 (3.1) 214 (4.7) 0.084
Bivalirudin, n (%) 16,047 (23.1) 1,040 (22.8) 0.006
Chronic oral anticoagulation, n (%) 2,621 (3.8) 202 (4.4) 0.033

Data are expressed as mean and standard deviation or as frequency and percentage.

GP: glycoprotein; PCI: percutaneous coronary intervention; SMD: standardised mean difference



