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Abstract

Aims: The purpose of the Multivessel TALENT trial is to compare clinical outcomes of the novel Supraflex
Cruz stent with those of the SYNERGY stent in patients with three-vessel disease (3VD) undergoing state-
of-the-art percutaneous coronary intervention (PCI).

KEYWORDS

¢ drug-eluting stent
¢ multiple vessel
disease

. Methods and results: In this prospective, randomised, 1:1 balanced, multicentre, open-label trial,
e stable angina

1,550 patients with de novo 3VD without left main disease will be assigned to the Supraflex Cruz or
SYNERGY arm. The following treatment principles of “best practice” PCI will be applied: Heart Team
consensus based on SYNTAX score II treatment recommendation, functional lesion evaluation by quantita-
tive flow ratio (QFR), stent optimisation by intravascular imaging, optimal pharmacological treatment and
prasugrel monotherapy. The primary endpoint is a non-inferiority comparison of the patient-oriented com-
posite endpoint (POCE) of all-cause death, any stroke, any myocardial infarction, or any revascularisation,
at 12 months post procedure. The powered secondary endpoint is a superiority comparison of the vessel-
oriented composite endpoint (VOCE), defined as vessel-related cardiovascular death, vessel-related myo-
cardial infarction, or clinically and physiologically indicated target vessel revascularisation, at 24 months.

Conclusions: The Multivessel TALENT trial will be evaluating a novel treatment strategy for com-
plex coronary artery disease with state-of-the-art PCI based on angiography-derived QFR with novel
ultra-thin Supraflex Cruz stents, compared with SYNERGY stents. Clinical Trial Registration URL:
https://www.clinicaltrials.gov/ct2/show/NCT04390672. Unique Identifier: NCT04390672
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Primary endpoint: POCE at 1 year (non-inferiority)
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Visual summary. Flow chart of the Multivessel TALENT trial. 3VD: three-vessel disease; QFR: quantitative flow ratio;
1IVUS: intravascular ultrasound; OCT: optical coherence tomography,; CTO: chronic total occlusion; OMT: optimal medical therapy;
POCE: patient-oriented composite endpoint; VOCE: vessel-oriented composite endpoint

Abbreviations
3VD three-vessel disease

DOCE device-oriented composite endpoint

FFR fractional flow reserve

iFR instantaneous wave-free ratio

IVUS intravascular ultrasound

Mi myocardial infarction

ocT optical coherence tomography

PCI percutaneous coronary intervention

POCE  patient-oriented composite endpoint
QFR quantitative flow ratio

TLR target lesion revascularisation

VOCE  vessel-oriented composite endpoint

Introduction

The all-comers TALENT trial' demonstrated non-inferiority of the
biodegradable polymer-coated and ultra-thin strut sirolimus-elut-
ing Supraflex™ stent (Sahajanand Medical Technologies, Mumbai,
India) compared to the durable polymer-coated everolimus-eluting
XIENCE stent (Abbott Vascular, Santa Clara, CA, USA) in terms
of occurrence of the device-oriented composite endpoint (DOCE)
at one year (cardiac death, target vessel myocardial infarc-
tion [MI], or clinically indicated target lesion revascularisation
[TLR]) (4.9% in the Supraflex arm vs 5.3% in the XIENCE arm,

pm_inferimty<0.0001). In the per-protocol analysis, a 61% relative
reduction of clinically indicated TLR was found in the Supraflex
arm compared to the XIENCE arm (1.2% in the Supraflex arm vs
3.1% in the XIENCE arm, p=0.021). This result was corroborated
by the fact that thin-strut drug-eluting stents (DES) decrease acute
thrombogenicity and promote faster endothelialisation, compared
with thick-strut DES?3. The Supraflex Cruz stent is basically simi-
lar in many respects to the Supraflex stent (a biodegradable poly-
mer-coated, ultra-thin strut sirolimus-eluting stent, with the same
density of cytostatic drug), but has long dual Z connectors from
“valley to valley” between the strut rings, instead of short S-links
connecting “peak to peak” of the strut rings. The new mechani-
cal platform increases the flexibility, trackability and pushability
of the stent*. In addition, the Supraflex Cruz uses a softer balloon
for stent retention and retrieval post deployment. Furthermore,
the proximal shaft of the balloon was redesigned to improve the
crossability of the device. These are essential assets in the treat-
ment of complex coronary artery disease. Therefore, we designed
a new randomised controlled trial with the novel Supraflex Cruz
stent in patients with de novo three-vessel disease (3VD) without
left main disease.

The recent SYNTAX II trial in patients with 3VD? applied five
treatment principles described as “best practice” in the field of per-
cutaneous coronary intervention (PCI)® (Supplementary Table 1):



(i) patient selection based on SYNTAX score II” recommendation
and assessment of equipoise mortality with surgical treatment by
Heart Team consensus®; (ii) physiological assessment of stenotic
lesions by pressure-derived instantaneous wave-free ratio (iFR)
or fractional flow reserve (FFR) and treatment targeting only the
functionally significant lesions®; (iii) post-stent optimisation by
intravascular imaging?; (iv) PCI of chronic total occlusion (CTO)
performed by locally accredited experts in CTO'Y; and (v) optimal
medical treatment before, during and after PCI'.

Physiological assessment, iFR/FFR for all vessels can be time-
consuming, expensive and cumbersome. Therefore, the design-
ers of the trial replaced the pressure wire-derived physiological
assessment with an angiography-derived physiological assess-
ment, quantitative flow ratio (QFR)". In addition, novel anti-
platelet therapy strategies, such as short-duration dual antiplatelet
therapy (DAPT) and P2Y , inhibitor monotherapy, have recently
shown safety and superior efficacy in patients with multivessel
disease'® when compared to conventional DAPT. Therefore, DAPT
with aspirin and prasugrel for one month, followed by 11 months
of prasugrel monotherapy, will be implemented and followed by
aspirin monotherapy at one year.

Methods

STUDY DESIGN

The Multivessel TALENT study (ClinicalTrials.gov, NCT04390672)
is a prospective, randomised, 1:1 balanced, controlled, multicen-
tre, open-label study comparing clinical outcomes between the
Supraflex Cruz and SYNERGY™ (Boston Scientific, Marlborough,
MA, USA) stents. Approximately 60 sites in Europe will participate
(Supplementary Table 2). Randomisation will be performed via
web-based software, and will be stratified by centre and blocked,
with randomly permuted block sizes of two and four, after writ-
ten consent is obtained and QFR is analysed by a blinded core lab
(Supplementary Figure 1).

Patients with de novo 3VD without left main disease will be
treated according to state-of-the-art PCI after selection based on
SYNTAX score II treatment recommendations (i.e., PCI only or
equipoise coronary artery bypass grafting [CABG]/PCI) and Heart
Team discussion’; functional evaluation for stenotic lesion (ESC
guidelines [GL], LA)® by QFR; intravascular ultrasound (IVUS)/
optical coherence tomography (OCT) optimisation (ESC GL, I1a,B)’;
contemporary CTO techniques'® (if applicable); and optimal medi-
cal therapy!'.

Patients will be followed up for two years after the index proce-
dure and contacted at 30 days, 6 months, 12 months and 24 months.
The informed consent form (ICF) will also contain a provisional
agreement for a five-year follow-up. This five-year follow-up will
be performed at the sole discretion of the chief investigator, spon-
sor and grant giver, if funding is available. All clinical events
will be adjudicated by an independent clinical events committee
(CEC). Serious adverse events will be periodically reviewed by
an independent data safety and monitoring board (DSMB). Details
on the composition, roles, and responsibilities of the Coordinating
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Centre/Academic Research Organisation, Steering Committee,
CEC, and DSMB are described in Supplementary Appendix 1.
The data management plan and quality control are presented in
Supplementary Appendix 2 and Supplementary Appendix 3.

PATIENT POPULATION

A total of 1,550 patients with de novo 3VD without left main dis-
ease, for whom PCI only or equipoise CABG/PCI has been rec-
ommended according to the SYNTAX score II and local Heart
Team consensus, will be randomised in a 1:1 fashion to Supraflex
Cruz versus SYNERGY stents. Inclusion and exclusion criteria are
listed in Supplementary Table 3.

STUDY ENDPOINTS

The primary endpoint for this trial is a non-inferiority compar-
ison of the patient-oriented composite endpoint (POCE) of the
Supraflex Cruz cohort to the SYNERGY cohort at 12 months
post procedure. POCE™ is a composite clinical endpoint of all-
cause death, any stroke, any MI, or any repeat revascularisation.
The definition of MI will follow the Society for Cardiovascular
Angiography and Interventions (SCAI) consensus for periproce-
dural MI <48 hours'®, and Fourth Universal Definition (FUD) for
MI >48 hours after the index procedure'®. The powered secondary
endpoint is a superiority comparison in the per-protocol analysis
- at the vessel level - of the vessel-oriented composite endpoint
(VOCE)", a composite of vessel-related cardiovascular death,
vessel-related MI, or clinically and physiologically indicated tar-
get vessel revascularisation (CPI-TVR), at 24 months post proce-
dure. Other secondary endpoints are described in Supplementary
Table 4'415,

QFR AND FUNCTIONAL SYNTAX SCORE ANALYSIS IN CORE LAB
QFR will be analysed off-line by QAngio XA 3D/QFR imag-
ing software (Medis Medical Imaging Systems, Leiden, the
Netherlands) before randomisation, and identification of func-
tionally significant lesions will be provided to sites as an indica-
tion for treatment (Supplementary Figure 2). Details of the QFR
analysis are described in Supplementary Appendix 4. At that time,
the anatomical SYNTAX score I and functional SYNTAX score
will be calculated by an independent core lab (CORRIB Core Lab,
Galway, Ireland). The functional SYNTAX score will be used to
generate the SYNTAX score III that predicts the major adverse
cardiac and cerebrovascular events (MACCE) rate as well as the

all-cause mortality in patients undergoing PCI>7-°.

DEVICES

The Supraflex Cruz is the next-generation Supraflex stent. It is
designed with open cells and dual valley-to-valley links between
strut rings (Supplementary Figure 3A). The strut thickness is
60 pum across all diameters (2.00-4.5 mm). The conformal coating
layer comprises the drug blended with a biodegradable polymeric
matrix. The average thickness of the coating ranges from 4 to 6 pum.
The Supraflex Cruz is coated with sirolimus at a concentration
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of 140 pg/cm? The drug is 80% released within four weeks; the
remainder is released over a period of three months. The polymers
gradually degrade in 10 to 12 months. Supplementary Figure 3B
displays the mechanical characteristics of the Supraflex Cruz,
as documented according to the International Organization for
Standardization (ISO), compared to other commercially available
drug-eluting stents*.

The SYNERGY stent is used as the control device (Supplemen-
tary Figure 3A, Supplementary Figure 3B).

INDEX AND STAGED PROCEDURES

With respect to CTO revascularisation, a locally accredited expert
will be selected in all centres to be part of the Multivessel TALENT
team, and contemporary CTO techniques'® will be applied. In case
of stent delivery failure, it is recommended first to try the com-
parator stent (crossover)',

The use of IVUS/OCT pre PCI will be left to the discretion
of the investigator; however, IVUS/OCT for optimising stent
implantation after stent deployment is mandated’. Supplementary
Figure 4 shows the criteria for stent optimisation.

Staged procedures are permitted and will be encouraged for
more complex cases (e.g., revascularisation of total occlusions)
to increase the likelihood of complete revascularisation and to
decrease the risk of contrast-induced nephropathy®. The recom-
mended timing of all planned elective staged PCI procedures is
within two weeks post index procedure (with an upper limit of
eight weeks). When the staged procedure is performed beyond
eight weeks, such a procedure is considered as a clinical event.
Staged procedures are only allowed in non-target vessels. The
patient should receive the stents assigned during the original index
procedure.

DEVICE AND PROCEDURE SUCCESS

Device success (lesion basis) is defined as successful delivery
and implantation of the assigned device in the intended location
with the final residual stenosis being less than 20% (preferably by
quantitative coronary angiography [QCA]). Procedure success is
defined as device success without POCE or stent thrombosis dur-

ing the index procedure hospital stay (maximum of seven days)'®.

ADJUNCTIVE PHARMACOLOGICAL THERAPY

Preloading with aspirin 300 to 325 mg at least two hours before
the PCI is mandatory unless the patient already receives chronic
aspirin therapy. Prasugrel preloading therapy is also mandatory.
For patients already receiving chronic prasugrel therapy, preload-
ing with a dose of 60 mg of prasugrel is mandatory at least two
hours before the PCI procedure. Switching from clopidogrel or
ticagrelor to prasugrel should be conducted according to the con-
sensus document?' (Supplementary Figure 5). In addition, ator-
vastatin 80 mg, rosuvastatin 40 mg, or a PCSK-9 inhibitor must be
administered at least 24 hours before the PCI, regardless of low-
density lipoprotein (LDL) level, if not taking any statin at a maxi-
mum dose in the 24 hours prior to the loading dose®.

ANTIPLATELET THERAPY AFTER PCI

After PCI, all patients must receive DAPT with aspirin and pra-
sugrel for one month, followed by 11 months of prasugrel mono-
therapy. At one year, prasugrel monotherapy should be replaced
by aspirin monotherapy (Supplementary Figure 1). The dose
of aspirin and prasugrel will be 75-100 mg and 10 mg per day,
respectively. The dose of prasugrel should be decreased to 5 mg in
patients with a weight <60 kg or age >75 years®.

STATISTICAL ANALYSIS

For the primary analysis of the primary endpoint, the intention-to-
treat population will be used: all patients will be analysed accord-
ing to their assigned treatment group, regardless of the treatment
actually received. The proportion of patients reaching a POCE at
12 months in each study arm will be estimated using a Kaplan-
Meier estimator. A one-sided 95% confidence interval of the
difference in weighted proportions will be compared to the non-
inferiority limit (absolute risk increase of 4.28%), with a corre-
sponding one-sided p-value for non-inferiority to be reported.

The primary analysis of the powered secondary endpoint will
be a per-protocol analysis at vessel level. The definition of the
per-protocol population is shown in Supplementary Appendix 5.
The proportion of vessels reaching a VOCE by 24 months in each
study arm will be estimated using a Kaplan-Meier estimator.
Cluster-robust standard errors will be used to account for the cor-
relation of VOCE measurements within a patient. A two-sided,
cluster-robust 95% confidence interval of the difference in propor-
tions will be compared to zero difference, with a corresponding
two-sided p-value for superiority to be reported.

Other secondary endpoints will be analysed in the intention-to-
treat principle as appropriate (according to the assumed distribu-
tion of each outcome). For these analyses, the focus will be on the
point estimates and confidence intervals for hypothesis generation.

A secondary analysis of the primary endpoint and all its second-
ary clinical endpoints will also be conducted in the as-treated and
per-protocol population. The definition of the as-treated popula-
tion is shown in Supplementary Appendix 5.

SAMPLE SIZE CALCULATION

Assuming a 1:1 treatment allocation ratio, a one-sided significance
level (alpha) of 0.05, a POCE event rate for SYNERGY of 10.7%
at 12 months in 3VD?®, a non-inferiority margin of 4.28% (risk
ratio: 1.4), and no difference in event rate between the two groups,
751 patients per arm are required to achieve 85% power to show
non-inferiority of the Supraflex Cruz to the SYNERGY. Taking
into account an attrition rate of approximately 3%, these numbers
increase to 775 in each group, giving a total randomised sample
of 1,550 patients.

The powered secondary analysis will be conducted to test supe-
riority in VOCE for the Supraflex Cruz, compared to SYNERGY,
at the vessel level on a per-protocol principle!”. Based on analysis
from the SYNTAX II trial’, the proportion of per-protocol ves-
sels with a VOCE at two years was assumed to be 6.51% in the



SYNERGY arm, and the correlation of multiple VOCE measure-
ments within patients was 0.45. A minimally important effect of
a relative reduction by 37.5% in the Supraflex Cruz arm (VOCE:
4.07%) was chosen. Given that the sample size is fixed for the pri-
mary outcome at 1,550 participants and assuming an attrition rate
of 5% before two years, this gives 1,472 participants with VOCE
measurements for analysis. Within-patient correlation of VOCE
results in a design effect of 1.54 (assuming a mean of 2.2 vessels
per patient which are treated with PCI)**. Thus, the effective sam-
ple size of all vessels in analysis is 1,472%2.2/1.54=2,103. A test
of statistical superiority for a difference in proportions uses clus-
ter-robust standard errors with a type-1 error of 0.05 and these
parameters will thus have a power of 80%.

PRE-SPECIFIED SUBGROUP ANALYSES

Pre-specified subgroup analyses are listed in Supplementary
Appendix 6. For these analyses, the study does not have signi-
ficant power to demonstrate non-inferiority/superiority for the
Supraflex Cruz arm over the SYNERGY arm, meaning that the

results are considered exploratory (hypothesis-generating) only.

Discussion

The Multivessel TALENT trial compares clinical outcomes
between novel ultra-thin Supraflex Cruz and SYNERGY stents
in patients with de novo 3VD without left main disease, applying
the five treatment principles of “best practice” PCI®. Our hypo-
thesis is based on the results of the per-protocol analysis of the
TALENT trial that indicates a 61% reduction in clinically indi-
cated TLR'. In addition, a meta-analysis also demonstrated that
newer-generation ultra-thin strut DES significantly reduced target
lesion failure driven by fewer procedural and spontaneous myo-
cardial infarctions, compared with thicker-strut second-generation
DESZ,

Treatment strategies for complex coronary artery disease have
been improved since the enrolment period of the SYNTAX II
study'®?. First, patient selection is based on SYNTAX score II
recommendations’ and Heart Team consensus>?’. Second, novel
physiological methods to assess ischaemia have been developed'?.
The diagnostic accuracy of QFR, that does not require pharma-
cologic hyperaemia induction, for identifying an FFR of <0.80
has been demonstrated in the FAVOR Pilot study. Thereafter, the
FAVOR 1II China and FAVOR II Europe-Japan studies also dem-
onstrated the diagnostic accuracy of QFR for detecting function-
ally significant lesions in comparison with 2D-QCA, using FFR
as reference standard®. In a systematic review and Bayesian
meta-analysis, Collet et al confirmed the high sensitivity and spec-
ificity of QFR against pressure wire-derived physiological assess-
ment'2. Therefore, the systematic physiological assessment for all
vessels by QFR becomes reasonable in terms of cost, time, and
safety. Third, the benefit of IVUS-guided PCI has been demon-
strated in the ULTIMATE and IVUS-XPL trials®, and intravas-
cular imaging for post-stent optimisation is recommended in an

expert consensus document’. Fourth, the presence of a CTO was

Rationale and design of Multivessel TALENT trial

the strongest independent predictor of incomplete revascularisa-
tion in the PCI arm of the SYNTAX trial*’. Operator skill and use
of specific techniques and devices are key determinants of PCI
success’; therefore, a locally accredited expert in CTO is recom-
mended to be selected in all participating centres, and an algo-
rithm of treatment is advised’'. Regarding antiplatelet therapy after
PCI as a part of optimal medical treatment, the sub-analysis of
the GLOBAL LEADERS trial and the TWILIGHT study demon-
strated the clinical benefit of ticagrelor monotherapy after short
DAPT in patients with 3VD'3%, The ISAR-REACT 5 trial dem-
onstrated that, in patients who presented with acute coronary syn-
dromes, the incidence of death, MI, or stroke was significantly
lower among those who received prasugrel than among those who
received ticagrelor®. Since the landmark analysis at one year did
not demonstrate any difference between ticagrelor monotherapy
and aspirin monotherapy in clinical outcomes during the second
year of the GLOBAL LEADERS trial, the monotherapy with pra-
sugrel will be interrupted after one year and switched back to
aspirin monotherapy. Therefore, in this 3VD trial, the antiplate-
let therapy will be as follows: DAPT with aspirin and prasugrel
for one month, followed by 11 months of prasugrel monotherapy,
replaced by aspirin monotherapy at one year.

Limitations

Patients with de novo 3VD will be treated according to state-of-
the-art PCI. As previously stated for the SYNTAX II trial, it will
not be possible to identify the most influential factor of clinical
benefit among the five treatment principles of best practice. On
the other hand, this is a prospective, randomised trial comparing
clinical outcomes between Supraflex Cruz and SYNERGY stents
and the non-inferiority or even the superiority of one device versus
the other will be the most tangible result of this trial.

There is no consensus on the width of a non-inferiority mar-
gin in non-inferiority trials*>. In the TALENT and DESSOLVE III
trials, both non-inferiority margins were 4.0% (risk ratio: 1.5) in
the DOCE (cardiac death, target vessel MI, and clinically indi-
cated TLR)'*. A non-inferiority margin of 4.28% (relative risk
ratio: 1.4) for POCE at 12 months is more stringent than in the

above-mentioned trials.

Conclusions

The Multivessel TALENT trial will assess state-of-the-art PCI
for complex coronary artery disease. It will develop “best prac-
tice” PCI in terms of physiological assessment using QFR, apply
a novel antiplatelet therapy strategy, and subsequently assess the
non-inferiority and possibly the superiority of the novel ultra-thin
Supraflex Cruz stent compared to the SYNERGY stent.

Impact on daily practice

This study could establish PCI with the novel ultra-thin
Supraflex Cruz stent as an attractive option for revascularisa-
tion in patients with de novo 3VD without left main disease.

-
c
5
2
=
=
@
o
<
@
=1
=
o
=
NS
o
NS
=
2
o
o
©
©
T
o
24
=)
=3
s




=
=
=
e
=
=4
@
=
<
)
=]
=
o
=)
N
o
N
=
i
o
o
©
©
T
)
=
o
o
S

Funding

The Multivessel TALENT trial is an investigator-initiated trial
sponsored by The National University of Ireland Galway which
received funding from SMT (Sahajanand Medical Technologies,
Mumbeai, India). The role of the funding source and the responsi-
bilities of the sponsor are outlined in Supplementary Appendix 7.

Conflict of interest statement

H. Hara reports a grant for studying overseas from the Japanese
Circulation Society, a grant-in-aid for JSPS Fellows and a grant
from the Fukuda Foundation for Medical Technology. J.H.C.
Reiber is Chief Scientific Officer of Medis Medical Imaging
Systems bv, the company that developed the QFR. A. Zaman
reports consultancy and/or lecture fees from SMT, Boston
Scientific, Abbott Vascular, and HeartFlow. W. Wijns reports
institutional grants from SMT and MicroPort, and personal fees
from MicroPort, being a co-founder of Argonauts, an innova-
tion facilitator, and being a medical advisor to Rede Optimus
Research. P.W. Serruys reports personal fees from Biosensors,
Micel Technologies, Sino Medical Sciences Technology, Philips/
Volcano, Xeltis, and HeartFlow, outside the submitted work.
M. Sabaté has received consultancy fees from Abbott Vascular
and iVascular outside the submitted work. The other authors have
no conflicts of interest to declare.

References

1. Zaman A, de Winter RJ, Kogame N, Chang CC, Modolo R, Spitzer E,
Tonino P, Hofma S, Zurakowski A, Smits PC, Prokopczuk J, Moreno R,
Choudhury A, Petrov I, Cequier A, Kukreja N, Hoye A, Iniguez A, Ungi I,
Serra A, Gil RJ, Walsh S, Tonev G, Mathur A, Merkely B, Colombo A,
Ijsselmuiden S, Soliman O, Kaul U, Onuma Y, Serruys PW; TALENT trial
investigators. Safety and efficacy of a sirolimus-eluting coronary stent with
ultra-thin strut for treatment of atherosclerotic lesions (TALENT): a prospec-
tive multicentre randomised controlled trial. Lancet. 2019;393:987-97.

2. Koppara T, Cheng Q, Yahagi K, Mori H, Sanchez OD, Feygin J, Wittchow E,
Kolodgie FD, Virmani R, Joner M. Thrombogenicity and early vascular healing
response in metallic biodegradable polymer-based and fully bioabsorbable
drug-eluting stents. Circ Cardiovasc Interv. 2015;8:¢002427.

3. Thondapu V, Tenekecioglu E, Poon EKW, Collet C, Torii R, Bourantas CV,
Chin C, Sotomi Y, Jonker H, Dijkstra J, Revalor E, Gijsen F, Onuma Y, Ooi A,
Barlis P, Serruys PW. Endothelial shear stress 5 years after implantation of
a coronary bioresorbable scaffold. Eur Heart J. 2018;39:1602-9.

4. Gao C, Kogame N, Modolo R, Takahashi K, Wang R, Kawashima H, Ono M,
Hara H, Tomaniak M, Zaman A, de Winter RJ, van Geuns RJ, Kaul U,
Serruys PW, Onuma Y. The ultra-thin strut sirolimus-eluting coronary
stent: SUPRAFLEX. Future Cardiol. 2020 Sep 10. [Epub ahead of print].

5. Serruys PW, Kogame N, Katagiri Y, Modolo R, Buszman PE, Iniguez-
Romo A, Goicolea J, Hildick-Smith D, Ochala A, Dudek D, Piek JJ,
Wykrzykowska JJ, Escaned J, Banning AP, Farooq V, Onuma Y. Clinical out-
comes of state-of-the-art percutaneous coronary revascularisation in patients
with three-vessel disease: two-year follow-up of the SYNTAX II study.
Eurolntervention. 2019;15:¢244-52.

6. Glineur D, Wijns W. The 2010-2014-2018 trilogy of ESC-EACTS Guidelines
on myocardial revascularisation: we cannot jump three steps this way and then
return to where we began. Eurolntervention. 2019;14:1429-33.

7. Serruys PW, Chichareon P, Modolo R, Leaman DM, Reiber JHC,
Emanuelsson H, Di Mario C, Pijls NHJ, Morel MA, Valgimigli M, Farooq V,

van Klaveren D, Capodanno D, Andreini D, Bourantas CV, Davies J,
Banning AP, Escaned J, Piek JJ, Echavarria-Pinto M, Taylor CA, Thomsen B,
Collet C, Pompilio G, Bartorelli AL, Glocker B, Dressler O, Stone GW,
Onuma Y. The SYNTAX score on its way out or ... towards artificial intelli-
gence: part 1. Eurolntervention. 2020;16:44-59.

8. Neumann FJ, Sousa-Uva M, Ahlsson A, Alfonso F, Banning AP, Benedetto U,
Byrne RA, Collet JP, Falk V, Head SJ, Jiini P, Kastrati A, Koller A,
Kristensen SD, Niebauer J, Richter DJ, Seferovic PM, Sibbing D, Stefanini GG,
Windecker S, Yadav R, Zembala MO; ESC Scientific Document Group. 2018
ESC/EACTS Guidelines on myocardial revascularization. Eur Heart J. 2019;
40:87-165.

9. Rdber L, Mintz GS, Koskinas KC, Johnson TW, Holm NR, Onuma Y,
Radu MD, Joner M, Yu B, Jia H, Meneveau N, de la Torre Hernandez JM,
Escaned J, Hill J, Prati F, Colombo A, di Mario C, Regar E, Capodanno D,
Wijns W, Byrne RA, Guagliumi G; ESC Scientific Document Group. Clinical
use of intracoronary imaging. Part 1: guidance and optimization of coronary
interventions. An expert consensus document of the European Association of
Percutaneous Cardiovascular Interventions. Eur Heart J. 2018;39:3281-300.

10. Galassi AR, Werner GS, Boukhris M, Azzalini L, Mashayekhi K, Carlino M,
Avran A, Konstantinidis NV, Grancini L, Bryniarski L, Garbo R, Bozinovic N,
Gershlick AH, Rathore S, Di Mario C, Louvard Y, Reifart N, Sianos G.
Percutaneous recanalisation of chronic total occlusions: 2019 consensus docu-
ment from the EuroCTO Club. Eurolntervention. 2019;15:198-208.

11. Igbal J, Zhang YJ, Holmes DR, Morice MC, Mack MJ, Kappetein AP,
Feldman T, Stahle E, Escaned J, Banning AP, Gunn JP, Colombo A,
Steyerberg EW, Mohr FW, Serruys PW. Optimal medical therapy improves
clinical outcomes in patients undergoing revascularization with percutaneous
coronary intervention or coronary artery bypass grafting: insights from the
Synergy Between Percutaneous Coronary Intervention with TAXUS and
Cardiac Surgery (SYNTAX) trial at the 5-year follow-up. Circulation. 2015;
131:1269-77.

12. Collet C, Onuma Y, Sonck J, Asano T, Vandeloo B, Kornowski R, Tu S,
Westra J, Holm NR, Xu B, de Winter RJ, Tijssen JG, Miyazaki Y, Katagiri Y,
Tenekecioglu E, Modolo R, Chichareon P, Cosyns B, Schoors D, Roosens B,
Lochy S, Argacha JF, van Rosendael A, Bax J, Reiber JHC, Escaned J, De
Bruyne B, Wijns W, Serruys PW. Diagnostic performance of angiography-
derived fractional flow reserve: a systematic review and Bayesian meta-ana-
lysis. Eur Heart J. 2018;39:3314-21.

13. Serruys PW, Takahashi K, Chichareon P, Kogame N, Tomaniak M,
Modolo R, Chang CC, Komiyama H, Soliman O, Wykrzykowska JJ, de
Winter RJ, Ferrario M, Dominici M, Buszman P, Bolognese L, Tumscitz C,
Benit E, Stoll HP, Hamm C, Steg PG, OnumaY, Jiini P, Windecker S, Vranckx P,
Colombo A, Valgimigli M. Impact of long-term ticagrelor monotherapy follow-
ing 1-month dual antiplatelet therapy in patients who underwent complex per-
cutaneous coronary intervention: insights from the Global Leaders trial. Eur
Heart J. 2019;40:2595-604.

14. Garcia-Garcia HM, McFadden EP, Farb A, Mehran R, Stone GW, Spertus J,
Onuma Y, Morel MA, van Es GA, Zuckerman B, Fearon WF, Taggart D,
Kappetein AP, Krucoff MW, Vranckx P, Windecker S, Cutlip D, Serruys PW;
Academic Research Consortium. Standardized End Point Definitions for
Coronary Intervention Trials: The Academic Research Consortium-2
Consensus Document. Eur Heart J. 2018;39:2192-207.

15. Moussa ID, Klein LW, Shah B, Mehran R, Mack MJ, Brilakis ES, Reilly JP,
Zoghbi G, Holper E, Stone GW. Consideration of a new definition of clinically
relevant myocardial infarction after coronary revascularization: an expert con-
sensus document from the Society for Cardiovascular Angiography and
Interventions (SCAI). J Am Coll Cardiol. 2013;62:1563-70.

16. Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA,
White HD; Executive Group on behalf of the Joint European Society of
Cardiology (ESC)/American College of Cardiology (ACC)/American Heart
Association (AHA)/World Heart Federation (WHF) Task Force for the



Universal Definition of Myocardial Infarction. Fourth Universal Definition of
Myocardial Infarction (2018). J Am Coll Cardiol. 2018;72:2231-64.

17. Kogame N, Takahashi K, Tomaniak M, Chichareon P, Modolo R, Chang CC,
Komiyama H, Katagiri Y, Asano T, Stables R, Fath-Ordoubadi F, Walsh S,
Sabaté M, Davies JE, Piek JJ, van Geuns RJ, Reiber JHC, Banning AP,
Escaned J, Farooq V, Serruys PW, Onuma Y. Clinical Implication of
Quantitative Flow Ratio After Percutaneous Coronary Intervention for 3-Vessel
Disease. JACC Cardiovasc Interv. 2019;12:2064-75.

18. Chang CC, Kogame N, Onuma Y, Byrne RA, Capodanno D, Windecker S,
Morel MA, Cutlip DE, Krucoff MW, Stone GW, Lansky AJ, Mehran R,
Spitzer E, Fraser AG, Baumbach A, Serruys PW. Defining device success for
percutaneous coronary intervention trials: a position statement from the
European Association of Percutaneous Cardiovascular Interventions of the
European Society of Cardiology. Eurolntervention. 2020;15:1190-8.

19. Serruys PW, Chichareon P, Modolo R, Leaman DM, Reiber JHC,
Emanuelsson H, Di Mario C, Pijls NHJ, Morel MA, Valgimigli M, Farooq V,
van Klaveren D, Capodanno D, Andreini D, Bourantas CV, Davies J,
Banning AP, Escaned J, Piek JJ, Echavarria-Pinto M, Taylor CA, Thomsen B,
Collet C, Pompilio G, Bartorelli AL, Glocker B, Dressler O, Stone GW,
Onuma Y. The SYNTAX score on its way out or ... towards artificial intelli-
gence: part II. Eurolntervention. 2020;16:60-75.

20. Collet C, Modolo R, Banning A, Kandzari DE, Stables R, Dressler O,
Sabik JF, Kappetein AP, Stone GW, Serruys PW. Impact of Staging Percutaneous
Coronary Intervention in Left Main Artery Disease: Insights From the EXCEL
Trial. JACC Cardiovasc Interv. 2019;12:411-2.

21. Angiolillo DJ, Rollini F, Storey RF, Bhatt DL, James S, Schneider DJ,
Sibbing D, So DYF, Trenk D, Alexopoulos D, Gurbel PA, Hochholzer W, De
Luca L, Bonello L, Aradi D, Cuisset T, Tantry US, Wang TY, Valgimigli M,
Waksman R, Mehran R, Montalescot G, Franchi F, Price MJ. International
Expert Consensus on Switching Platelet P2Y 12 Receptor-Inhibiting Therapies.
Circulation. 2017;136:1955-75.

22. Berwanger O, Santucci EV, de Barros E Silva PGM, Jesuino IA,
Damiani LP, Barbosa LM, Santos RHN, Laranjeira LN, Egydio FM, Borges de
Oliveira JA, Dall Orto FTC, Beraldo de Andrade P, Bienert IRC, Bosso CE,
Mangione JA, Polanczyk CA, Sousa AGMR, Kalil RAK, Santos LM,
Sposito  AC, Rech RL, Sousa ACS, Baldissera F, Nascimento BR,
Giraldez RRCV, Cavalcanti AB, Pereira SB, Mattos LA, Armaganijan LV,
Guimaraes HP, Sousa JEMR, Alexander JH, Granger CB, Lopes RD; SECURE-
PCI Investigators. Effect of Loading Dose of Atorvastatin Prior to Planned
Percutaneous Coronary Intervention on Major Adverse Cardiovascular Events
in Acute Coronary Syndrome: The SECURE-PCI Randomized Clinical
Trial. JAMA. 2018;319:1331-40.

23. Schiipke S, Neumann FJ, Menichelli M, Mayer K, Bernlochner I, Wéhrle J,
Richardt G, Liebetrau C, Witzenbichler B, Antoniucci D, Akin I, Bott-Fliigel L,
Fischer M, Landmesser U, Katus HA, Sibbing D, Seyfarth M, Janisch M,
Boncompagni D, Hilz R, Rottbauer W, Okrojek R, Mollmann H, Hochholzer W,
Migliorini A, Cassese S, Mollo P, Xhepa E, Kufner S, Strehle A, Leggewie S,
Allali A, Ndrepepa G, Schuhlen H, Angiolillo DJ, Hamm CW, Hapfelmeier A,
Tolg R, Trenk D, Schunkert H, Laugwitz KL, Kastrati A; ISAR-REACT 5 Trial
Investigators. Ticagrelor or Prasugrel in Patients with Acute Coronary
Syndromes. N Engl J Med. 2019;381:1524-34.

24. Salganik MJ. Variance estimation, design effects, and sample size calcula-
tions for respondent-driven sampling. J Urban Health. 2006;83:198-112.

25. Bangalore S, Toklu B, Patel N, Feit F, Stone GW. Newer-Generation
Ultrathin Strut Drug-Eluting Stents Versus Older Second-Generation Thicker
Strut Drug-Eluting Stents for Coronary Artery Disease. Circulation. 2018;138:
2216-26.

26. Serruys PW, Takahashi K, Chichareon P, Onuma Y. Twilight, the Dawn of
a New Era of Aspirin-Free PCI? J Am Coll Cardiol. 2020;75:2425-9.

27. Modolo R, Chichareon P, van Klaveren D, Dressler O, Zhang Y, Sabik JF,
Onuma Y, Kappetein AP, Stone GW, Serruys PW. Impact of non-respect of

Rationale and design of Multivessel TALENT trial

SYNTAX score II recommendation for surgery in patients with left main coro-
nary artery disease treated by percutaneous coronary intervention: an EXCEL
substudy. Eur J Cardiothorac Surg. 2020;57:676-83.

28. Westra J, Andersen BK, Campo G, Matsuo H, Koltowski L, Eftekhari A,
Liu T, Di Serafino L, Di Girolamo D, Escaned J, Nef H, Naber C, Barbierato M,
Tu S, Neghabat O, Madsen M, Tebaldi M, Tanigaki T, Kochman J, Somi S,
Esposito G, Mercone G, Mejia-Renteria H, Ronco F, Botker HE, Wijns W,
Christiansen EH, Holm NR. Diagnostic Performance of In-Procedure
Angiography-Derived Quantitative Flow Reserve Compared to Pressure-
Derived Fractional Flow Reserve: The FAVOR II Europe-Japan Study. J Am
Heart Assoc. 2018;7:¢009603.

29. Hong SJ, Mintz GS, Ahn CM, Kim JS, Kim BK, Ko YG, Kang TS,
Kang WC, Kim YH, Hur SH, Hong BK, Choi D, Kwon H, Jang Y, Hong MK;
IVUS-XPL Investigators. Effect of Intravascular Ultrasound-Guided Drug-
Eluting Stent Implantation: 5-Year Follow-Up of the IVUS-XPL Randomized
Trial. JACC Cardiovasc Interv. 2020;13:62-71.

30. Farooq V, Serruys PW, Garcia-Garcia HM, Zhang Y, Bourantas CV,
Holmes DR, Mack M, Feldman T, Morice MC, Stahle E, James S, Colombo A,
Diletti R, Papafaklis MI, de Vries T, Morel MA, van Es GA, Mohr FW,
Dawkins KD, Kappetein AP, Sianos G, Boersma E. The negative impact of
incomplete angiographic revascularization on clinical outcomes and its asso-
ciation with total occlusions: the SYNTAX (Synergy Between Percutaneous
Coronary Intervention with Taxus and Cardiac Surgery) trial. J Am Coll
Cardiol. 2013;61:282-94.

31. Tanaka H, Tsuchikane E, Muramatsu T, Kishi K, Muto M, Oikawa Y,
Kawasaki T, Hamazaki Y, Fujita T, Katoh O. A Novel Algorithm for Treating
Chronic Total Coronary Artery Occlusion. J Am Coll Cardiol. 2019;74:
2392-404,

32. Althunian TA, de Boer A, Klungel OH, Insani WN, Groenwold RH.
Methods of defining the non-inferiority margin in randomized, double-blind
controlled trials: a systematic review. Trials. 2017;18:107.

33. de Winter RJ, Katagiri Y, Asano T, Milewski KP, Lurz P, Buszman P,
Jessurun GAJ, Koch KT, Troquay RPT, Hamer BJB, Ophuis TO, Woéhrle J,
Wyderka R, Cayla G, Hofma SH, Levesque S, Zurakowski A, Fischer D,
Kosmider M, Goube P, Arkenbout EK, Noutsias M, Ferrari MW, Onuma Y,
Wijns W, Serruys PW. A sirolimus-eluting bioabsorbable polymer-coated
stent (MiStent) versus an everolimus-eluting durable polymer stent (Xience)
after percutaneous coronary intervention (DESSOLVE III): a randomised,
single-blind, multicentre, non-inferiority, phase 3 trial. Lancet. 2018;391:
431-40.

Supplementary data

Supplementary Appendix 1. The composition, roles, and responsi-
bilities of the Coordinating Centre/Academic Research Organisation,
Steering Committee, Clinical Events Committee (CEC), and Data
Safety Monitoring Board (DSMB).

Supplementary Appendix 2. Data management plan.
Supplementary Appendix 3. Quality control and quality assurance.
Supplementary Appendix 4. Methods.

Supplementary Appendix 5. Definition of the as-treated (AT) and
per-protocol (PP) populations.

Supplementary Appendix 6. Pre-specified subgroup analyses.
Supplementary Appendix 7. The role of the funding source and
responsibilities of the sponsor.

Supplementary Figure 1. Study flow chart.

Supplementary Figure 2. QFR assessment.

Supplementary Figure 3. Characteristics of the Supraflex Cruz
and SYNERGY stents.

-
c
5
2
=
=
@
o
<
@
=1
=
o
=
NS
o
NS
=
2
o
o
©
©
T
o
24
=)
=3
s




¥0012-L662:91:0¢0¢ UouaAIaujoIn

21004

Supplementary Figure 4. Stent optimisation by intravascular imag-
ing.

Supplementary Figure 5. Switching from clopidogrel or ticagrelor
to prasugrel.

Supplementary Table 1. Five treatment principles for “best prac-
tice” in the field of percutaneous coronary intervention (PCI).
Supplementary Table 2. A preliminary list of countries and the
number of centres.

Supplementary Table 3. Inclusion and exclusion criteria.

Supplementary Table 4. Endpoints.

Supplementary Table 5. Recommended projections for specific
lesion segments.

Supplementary Table 6. All possible options for the study popu-

lation.

The supplementary data are published online at:
https://eurointervention.pcronline.com/

doi/10.4244/E1J-D-20-00772




Supplementary data

Supplementary Appendix 1. The composition, roles, and responsibilities of the
Coordinating Centre/Academic Research Organisation, Steering Committee, Clinical
Events Committee (CEC), and Data Safety Monitoring Board (DSMB)

Coordinating Centre/Academic Research Organisation

The sponsor has delegated specific tasks to the Health Research Board - Clinical Research
Facility, Galway (HRB-CRFG), as the coordinating centre. Whenever “sponsor” is
mentioned, this includes its delegate(s) as applicable. Responsibilities and roles are described
in “Responsibilities of the sponsor”.

Steering Committee

The Steering Committee which includes the chief investigator is responsible for the overall
design, conduct, and supervision of the study. The Steering Committee also reviews the
progress of the study at regular intervals to ensure participant safety and study integrity.

Clinical Events Committee (CEC)

The Clinical Events Committee (CEC) is an independent committee comprised of
interventional cardiologists who are not participants as site investigators in the study. The
CEC is responsible for the categorisation of death, MI, revascularisation, stent thrombosis,
stroke and bleeding, based on the definitions in the protocol. Prior to any CEC activity, a
study-specific CEC charter will be developed, which will describe the events to be
adjudicated, the minimum amount of data required, and the algorithm to be followed in order
to classify the events.

Data Safety Monitoring Board (DSMB)

Serious adverse events (events leading to serious disability or admission to hospital, life-
threatening events or death) will be periodically reviewed and analysed by an independent
DSMB. Members of this board are not affiliated with any (interventional) cardiology site
enrolling patients into the trial, are not participating in the trial, and will declare any conflicts
of interest should they arise. Based on safety data, the DSMB may recommend that the
Steering Committee modify or stop the clinical trial. All final decisions regarding clinical
trial/investigation modifications, however, rest with the Chief Investigator, Steering
Committee and Sponsor.

All analyses are carried out aiming to protect the safety of the trial participants.

Supplementary Appendix 2. Data management plan

1. Direct access to source data/documents
Direct access will be granted to authorised representatives from the sponsor, and the
regulatory authorities to permit trial-related monitoring, audits and inspections. Consent from



patients/legal representatives for direct access to data will also be obtained. The patients’
confidentiality will be maintained and will not be made publicly available to the extent
permitted by the applicable laws and regulations.

2. Data handling and record keeping

Data will be entered by all the sites in the study and will be handled and stored at the Health
Research Board - Clinical Research Facility Galway (HRB-CRFG). It will be pseudo-
anonymised and then processed by members of the research team at the HRB-CRFG. Data
will also be submitted to SMT and will be stored pseudo-anonymised indefinitely.

3. Data collection, source documents and case report forms

Source documents are original documents, data, and records from which the participant’s
data are obtained. These include but are not limited to: original documents, data, and records
(e.g., hospital records, clinical and office charts, laboratory notes, memoranda, or evaluation
checklists, recorded data from automated instruments, copies or transcriptions certified after
verification as being accurate copies, microfiches, photographic negatives, microfilm or
magnetic media, X-rays, participant files, and records kept at the pharmacy, at the
laboratories and at medico-technical departments involved in the clinical trial). Identification
of any data to be recorded directly in the Electronic Data Capture (EDC) system (that has no
prior written or electronic record or data, like a questionnaire) is considered to be source data.
Source data could be either paper-based or electronic.

The investigator and study staff are responsible for maintaining a comprehensive and
centralised filing system (Investigator Site File) of all study-related essential documentation,
suitable for inspection at any time by representatives from the sponsor and/or applicable
regulatory authorities. Essential documents include:

 Participant files containing informed consent form (ICF) and supporting copies of
source documentation as used for EDC completion. In addition, all original source
documents supporting entries in the EDC must be maintained and be readily
available.

+ Study files containing the protocol with all amendments, Investigator's Brochure (1B),
copies of relevant essential documents required prior to commencing a clinical study,
and all correspondence to and from the independent Ethics Committee (IEC) and
Sponsor.

Investigator and study staff should ensure that only authorised personnel, monitors or
auditors have access to the study data.

These documents will be used to enter data on the case report forms. Once registered to a trial
the patient will be provided with a unique, study-specific participant identifier and this will
be the only way the patient will be identified in the database. Data will be directly entered
into the Clinical Data Management System (CDMS) by the site staff.



The CDMS or EDC system is validated for use in clinical studies and allows the application
of software logic to set-up data entry screens and data checks to ensure the completeness and
accuracy of the data entered by the site personnel. Logic checks are applied to ensure data are
complete and reflect the clinical data requirements of the study.

To protect data in the EDC system, all access to the EDC system is password-protected. All
relevant study personnel (sponsor, site, Academic Research Organisation [ARO] or other)
seeking access to the EDC system will follow a training before access is granted. The
Investigator maintains an authorised signature log of appropriately qualified and trained site
personnel to whom study duties have been delegated. All site personnel authorised to make
entries and/or corrections on the EDC system are included on the authorised signature log.
The EDC contains a system-generated audit trail that captures any changes made to a data
field, including who made the change, why the change was made and the date and time it was
made.

Data entry is by single data entry. Data queries will be generated within the CDMS for the
investigational site as required to clarify data discrepancies or request missing information.
The designated site staff will be required to respond to these queries and these responses will
be reviewed by the Data Management Team. Any amendments to the data will be tracked
within the audit trail of the CDMS.

Data reported on the case report forms that are derived from source documents must be
consistent with the source documents or the discrepancies must be explained. All documents
will be stored safely in confidential conditions. On all study-specific documents other than
the signed consent, the participant will be referred to by the study participant identification
number/code.

Patient identification on the case report form (CRF) will be through their unique trial
identifier allocated at the time of enrolment. No names or other identifying details will be
recorded on the CRF or in any other format.

4. Data reporting

Central data management will be performed by the Data Management Centre at the HRB-
CRFG. This is applicable for data recorded in the EDC system as well as for data from other
(external) sources, e.g., laboratory results, ECG, adjudication committees. Data received from
external sources such as central labs will be reconciled to the EDC system. (S)AEs in the
EDC will be reconciled with the safety database.

The Lead Data Manager will develop a Data Management Plan (DMP) which will detail all
activities relating to the management of the clinical data. All project-specific data
management documentation will be filed in a Data Management File (DMF). The Data
Management Team will also develop a CDMS to store the clinical data. This will be
developed following the relevant Data Management standard operating procedures (SOPS)
and adhering to regulatory and appropriate legislative requirements.



Local user access to the electronic CRF will be controlled via assigned usernames and
passwords, approved by the study Data Manager based at NUIG. Access to the central study
database will be governed by HRB-CRFG SOPs and signed off by the Lead Site Investigator.
Audit trails will log all transactions of data into and out of the system including time, date,
user ID and the records involved. All external electronic communication with the central
database will be protected by using Secure Socket Layer technology. The main database will
be hosted in a secure enterprise scale data centre.

The research team will take every precaution to respect privacy in accordance with relevant
legislation and EU directives on protection of individuals with regard to the processing of
personal data.

The data in the study database will be pseudo-anonymised, so that a number will be assigned
to each patient which will be mapped to identifiable patient details at each hospital site only.
This means that the data in the database are non-identifiable but will permit re-identification
by the local site investigator in case of emergencies and requirement to follow up the patient.

The data for this study may be transferred within and/or outside the EU in line with reporting
requirements. For data transferred outside the EU, the data controller must be assured of the
legality and privacy safeguards of the transfer and ensure adherence to all other applicable
legislative and regulatory requirements including General Data Protection Regulation
(GDPR) and Clinical Trial legislation pertaining to such data transfer.

Supplementary Appendix 3. Quality control and quality assurance

1. Compliance to the standards and regulations

The protocol, informed consent form (ICF) and other study-related documents will be
submitted to the Ethics Committee (EC) and any other regulatory body as required per local
regulations. The trial will be performed in accordance with the current approved protocol,
Good Clinical Practice, ISO 14155, relevant regulations and SOPs as appropriate.

2. Protocol compliance

The investigators will conduct the study in compliance with the protocol and give
approval/favourable opinion by the EC and the appropriate regulatory authority as required.
All protocol modifications will be submitted to the ethics committees for review in
accordance with the governing regulations. The site investigator should report any trial-
related deviations, violations or serious breaches of Good Clinical Practice (GCP) and/or the
trial protocol to the sponsor/delegate. The Principal Investigators (Pis) will report any serious
breaches of GCP to the sponsor immediately after becoming aware of them.



3. Monitoring arrangements

In accordance with guidelines and regulations, monitors will contact the site prior to the start
of the study to review with the site staff the protocol, study requirements, and their
responsibilities to satisfy regulatory, ethical, and sponsor requirements.

The sponsor or the sponsor’s representatives will perform on-site monitoring visits
throughout the study, according to the monitoring manual, to verify adherence to the
protocol/amendment(s); verify authenticity, completeness, accuracy, and consistency of the
data; verify that the rights and well-being of human participants are protected; and verify
adherence to guidelines and regulations.

The monitor should have access to participant medical records and other study-related
records needed to verify the entries on the EDC. In case an electronic Patient Dossier (ePD)
is used, controlled read-only access for the monitor should be arranged. If the ePD has not
been validated, or the Monitor cannot be given access, a procedure must be available for
generating certified copies of the source.

The monitor communicates and documents deviations from the protocol, SOPs, guidelines
and regulations to the Investigator and verifies that appropriate action designed to prevent
recurrence of the detected deviations is taken.

4. Quality control

Quality control procedures will be implemented beginning with the EDC and data quality
control checks that are run on the database. Any missing data or data anomalies will be
communicated to the site(s) for clarification/resolution. In addition, monitoring visits and
possibly audits and inspections will ensure oversight of the full quality control process.

5. Audit and inspection

To ensure compliance with guidelines and regulations, a member of the sponsor’s quality
assurance unit may arrange to conduct audits to assess the performance of the study at the
study sites and of the study documents originating there. The investigator will be informed of
the audit as required.

In addition, inspections by regulatory health authority representatives and EC(s) are possible.
The investigator should notify the sponsor immediately of any such inspection.
Audits and inspections may occur at any time during or after completion of the study.



Supplementary Appendix 4. Methods

QFR acquisition protocol

In QFR computation, two projections at least 25 degrees apart are obtained for each lesion of
interest after intracoronary injection of nitroglycerine (Supplementary Table 5). An end-
diastolic frame is selected in each angiographic view and is used for the three-dimensional
reconstruction of the segmented vessel. The reference vessel is selected in healthy segments
preferably proximal and distal to the lesion of interest. The contrast frame count is performed
in an angiographic run with contrast movement clearly visualised and preferably with frames
from the same cardiac cycle. Frame count-based contrast-QFR is used for all analysis in order
to determine the flow velocity [28].

Supplementary Appendix 5. Definition of the as-treated (AT) and per-protocol (PP)
populations

As-treated (AT)

In as-treated analysis, patients or vessels are categorised according to the actual device
implanted during the procedure. For example, a patient is randomised to the SYNERGY arm
but actually treated with the Supraflex Cruz. This patient is categorised as being in the
Supraflex Cruz group. The same principle applies to the vessel-level analysis. The deferred
vessels are treated as the allocated arm. Whenever stent types other than the originally
allocated stent are used in combination with the allocated stent in the same vessel (for
VOCE)/patient (for POCE), such a vessel/patient is categorised according to the original
allocation (randomisation).

PP - device - for patient level

The PP population (patient level) set will consist of all patients who have received only the
assigned study stent at the index procedure(s). Patients who do not receive a study stent, or
who receive any stent other than the study stent, will be excluded from the PP population
(patient level).

PP - device - for vessel level

The PP vessel data set will consist of all vessels that have received only the assigned study
stent at the index procedure(s). Vessels that do not receive a study stent, or that receive any
stent other than the study stent to which they were randomised, will be excluded from the PP
vessel data set.

PP - device and strategy - for patient level

The PP population (patient level) set will consist of all patients who have received only the
assigned study stent in all the intended target lesions defined by QFR or all invasive
physiological assessment at the index procedure(s). Patients who do not receive a study stent,
or who receive any stent other than the study stent, or patients who have a deferred lesion



treated or a to be treated lesion deferred, will be excluded from the PP population (patient
level).

PP - device and strategy - for vessel level

The PP vessel data set will consist of all vessels that have received only the assigned study
stent in all the intended target lesions defined by QFR or all invasive physiological
assessment at the index procedure(s). Vessels that do not receive a study stent, or that receive
any stent other than the study stent to which they were randomised, will be excluded from the
PP vessel data set.

All possible options are shown in Supplementary Table 6.

Supplementary Appendix 6. Pre-specified subgroup analyses

Concomitant disease and baseline risk factors

1. Treatment in relation to age at the time of randomisation.

2. Treatment in relation to sex.

3. Treatment in relation to BMI at the time of randomisation.

4. Treatment in relation to hypertension status at the time of randomisation.

5. Treatment in relation to hyperlipidaemia status at the time of randomisation.

6. Treatment in relation to diabetes status at the time of randomisation.

7. Treatment in relation to renal function at the time of randomisation.

8. Treatment in relation to smoking status.

9. Treatment in relation to COPD at the time of randomisation.

10. Treatment in relation to PVD at the time of randomisation.

11. Treatment in relation to history of cardiovascular disease.

12. Treatment in relation to history of stroke or TIA.

13. Treatment in relation to EF at the time of randomisation.

14. Treatment in relation to WBC at the time of randomisation.

15. Treatment in relation to platelets at the time of randomisation.

16. Treatment in relation to high bleeding risk according to ARC definition at the time of
randomisation.

17. Treatment in relation to TWILIGHT inclusion criteria at the time of randomisation.
18. Impact of bleeding scores (PRECISE-DAPT, DAPT, CRUSADE, ACUITY, PARIS
score) in risk stratifying bleeding and ischaemic events and their interaction with

treatment.

19. Impact of SYNTAX score and its derived scores (functional SYNTAX score,
SYNTAX score 11, logistic clinical SYNTAX score) in risk stratifying bleeding and
ischaemic events and their interaction with treatment.

Clinical presentation

20. Treatment in relation to clinical presentation (CCS or non-STEMI) at the time of

randomisation.



21. Treatment in relation to the status of CHF at the time of randomisation.
22. Treatment in relation to atrial fibrillation at the time of randomisation.
23. Treatment in relation to blood pressure at the time of randomisation.
24. Treatment in relation to heart rate at the time of randomisation.
25. Treatment in relation to CRP at the time of randomisation.
26. Treatment in relation to cardiac biomarker at the time of randomisation.
PCI procedure
27. Impact of QFR/FFR/iFR pre and post PCI on ischaemic events.
28. Impact of IVUS/OCT pre and post PCI on ischaemic events.
29. Treatment regimen in relation to procedure time.
30. Treatment regimen in relation to specific lesion subsets including:
a. Bifurcation
b. CTO (stratified by J-CTO, EuroCTO score)
c. Small vessels (<2.75 mm)
31. Treatment regimen in relation to staged procedures.
32. Treatment regimen in relation to access site (radial, femoral).
33. Treatment regimen in relation to complex procedure according to ESC definition.
34. Treatment regimen in relation to stenting:
a. Single stent length >30 mm
b. Total stent length >60 mm
c. Overlapping stents
35. Impact of residual SYNTAX score and residual functional SYNTAX score.
Medication
36. Treatment regimen in relation to medical therapy including:
a. Anticoagulant
ACE-I
Beta-blocker
Statin
PCSK-9 inhibitor
Insulin
SGLT-2
DPP-4
Proton pump inhibitor
j. NSAID
37. Impact of adherence to antiplatelet therapy.
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Supplementary Appendix 7. The role of the funding source and responsibilities of the
sponsor

The role of the funding source (SMT)
The funder will have no role in the study design, data collection, management, analysis or
interpretation.



Responsibilities of the sponsor (The National University of Ireland Galway)

1. Sponsor role

The sponsor has overall responsibility for the conduct of the study, including assurance that
the study satisfies international standards and the regulatory requirements of the relevant
(competent) authorities.

2. General duties

Prior to allowing the sites to start enrolling participants into the study, the sponsor is
responsible for selecting investigators, ensuring that Ethics Committee (EC) approvals are
obtained where applicable, and signing the investigator site agreement with the investigators
and/or hospitals. It is the sponsor’s responsibility to ensure that the study is conducted
according to guidelines and regulations, the study protocol, and any conditions of approval
imposed by the EC or regulatory authorities. Additionally, the sponsor will ensure proper
clinical site monitoring.

3. Selection of clinical investigators and sites
The sponsor will select qualified investigators and facilities which have an adequate study
patient population to meet the requirements of the investigation.

4. Training of investigators and site personnel and site monitoring

The training of the investigator and appropriate clinical site personnel will be the
responsibility of the sponsor, and may be conducted during an investigator meeting, a site
initiation visit and/or other appropriate training sessions. Training of site staff not present
during the initiation visit will be the responsibility of the investigator.

5. Continuous risk benefit analysis
The sponsor is responsible for the continuous assessment of the risk-benefit analysis
throughout the study.



e e e T TP

0. Data referral

|
1
: Internal referral from the External referral of cine-angiography and patient
|

investigating center data for decision making of the investigating center
e e e e e e = e — = — = —— e mmmmm e m e mmmmmmm e — == — = J
[ i "zt ST T T T T T T e e e e e e - —-—-—— N
1. Initial screening 3VD patients 4. Follow up

for the heart team

Randomization
Index PCI time l

t
1
No record screening :
1
1
1
l -
| ‘ Discharge ‘
1
1
1
1
1
1
1
1
l

Eligible 3VD patients -, failed reasons

l Screening with SYNTAX Scores (SS) I & I

l
|
l
|
|
|
|
|
| ‘ SS II favours PCI ‘ ‘ SS II shows equipoise for PCI or CABG ‘ ‘ SS II favours CABG ‘
|
|
|
|
|
|
|
|

i l i i
Heart Team Discussion No | record screening ASA stopped ‘ 30 days (+7 days) ‘ Visit
Equivalent anatomic revascularization achievable? > failed reasons ‘
|Yes y -
__________________________________________________ - Visit or

( 3 Randomization  ————— A Antintututetieiniefeieie i oy ! ‘ 6 months (+14 days) ‘ Phone contact
- |
\

v

rasugrel stopped .
witched to ASA ‘ 12 months (+30 days) ‘ Visit

|

. | 24 months (£30 days) | Visit

angiography to Core Lab *
v

{ 1
| |
1 1
1 |
| Transfer of diagnostic 1
1 |
| |
1 |
1 1

(7]

‘ 1:1 Randomization ‘

SUPRAFLEX Cruz Antiplatelet therapy:

ASA + Prasugrel for 1month
Prasugrel monotherapy for 11 months
Followed by ASA monotherapy

v v

PCI with QFR * ) )
and IVUS/OCT stent optimization QFR results will be disclosed

Primary endpoint: POCE at 1 year (non-inferiority)

Powered Secondary Endpoint: VOCE at 2 years
(superiority)

1
I

I

I

. :

Treatment according to Core Lab QFR; If QFR unavailable, {
I

I

I

I

I

I

I

!
|
|
|
|
|
: FFR/iFR should be performed at the time of the procedure
|
|
|
|
l

after randomization

Supplementary Figure 1. Study flow chart.

ASA: acetylsalicylic acid (aspirin); CABG: coronary artery bypass graft; FFR: fractional flow reserve; iFR: instantaneous wave-free ratio;
IVUS: intravascular ultrasound; OCT: optical coherence tomography; PCI: percutaneous coronary intervention; POCE: patient-oriented
composite endpoint; QFR: quantitative flow ratio; SS: SYNTAX score; 3VD: three-vessel disease without left main disease; VOCE: vessel-
oriented composite endpoint



Supplementary Figure 2A. QFR assessment.

Two projections of angiography for QFR assessment in each vessel.
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Supplementary Figure 2B. QFR assessment.

Results of QFR, anatomical SYNTAX score I, and functional SYNTAX score by core lab.
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Supplementary Figure 3. Characteristics of Supraflex Cruz and SYNERGY stents.

A) Comparison between Supraflex Cruz and SYNERGY stents.

PLCL.: poly-L-lactide-co-caprolactone; PLGA: poly lactic-co-glycolic acid; PLLA: poly-L-
lactide; PVP: polyvinylpyrrolidone

B) Mechanical properties (crimped profile, foreshortening, radial stiffness, and mean track
force for pushability) of Supraflex Cruz, SYNERGY and widely used stents. Tests were
performed on Supraflex Cruz (2.50x40 mm), SYNERGY (2.5x38 mm), Orsiro (2.50x40
mm), Resolute Onyx (2.5x38 mm), XIENCE Sierra (2.5x38 mm), XIENCE Xpedition
(2.5x38 mm), and Ultimaster (2.5x38 mm).



Dissection

Plaque burden Malapposition
« >60° « >50% at stent edge » Axial distance >0.4mm
* Length >2mm « Lipid pool * Length >1mm
* Involvement of deeper layers / \

=> Additional stenting => Additional expansion

=

K R g N N A R e e S . <
T NTY STy
N TNy

S Ny

PTTLLEEEEIRRNAVRRE SRR

* Y

Distal

Proximal
reference MSA reference

v MSA >5.5mm? (IVUS), >4.5mm? (OCT) in
Should be achieved non-left main

v MSA/average reference > 80%

Supplementary Figure 4. Stent optimisation by intravascular imaging.

IVUS: intravascular ultrasound; MSA: minimal stent area; OCT: optical coherence tomography



Clopidogrel &
e Less than 2 hours before PCI

” Prasugrel 60mg
(irrespective of timing and dosing dose of clopidogrel)
 More than 2 hours before PCI

@® Prasugrel 10mg (maintaince dose)

Prasugrel (24 hours after last clopidogrel)

* lIrrespective of timing of PCI

” Prasugrel 60mg

(24 hours after last ticagrelor)

Ticagrelor @@

Supplementary Figure 5. Switching from clopidogrel or ticagrelor to prasugrel.



Supplementary Table 1. Five treatment principles for “best practice” in the field of

percutaneous coronary intervention (PCI).

Five treatment principles

Patient selection based on SYNTAX score Il recommendation and Heart Team
CoNsensus

Targeted PCI based on physiological assessment using resting and hyperaemic indices
Use of intracoronary imaging for post-stent optimisation

PCI of chronic total coronary occlusion for complete revascularisation

Optimal medical treatment before, during and after PCI

Supplementary Table 2. A preliminary list of countries and the number of centres.

List of countries Number of centres
Ireland 5
The Netherlands 4
Germany 8
Poland 11
United Kingdom 10
France 6
Spain 11

Italy 5




Supplementary Table 3. Inclusion and exclusion criteria.

(A) Inclusion criteria

1.
2.

e

7.

Male or female patients >18 years.

At least 1 stenosis (angiographic, visually determined de novo lesions with >50%
DS) in all 3 major epicardial territories (LAD and/or side branch, LCX and/or side
branch, RCA and/or side branch) supplying viable myocardium without left main
involvement*.

The vessel should have a reference vessel diameter ranging from >2.25 mm to <4.5
mm (no limitation on the number of treated lesions, vessels, or lesion length).
Patients with chronic coronary syndrome or stabilised acute coronary syndromes™ .
All anatomical SYNTAX scores are eligible for initial screening with the SYNTAX
score Il, provided that the SYNTAX score 1l recommends equipoise risk (PCI or
CABG) or PCl only.

Patient has been informed of the nature of the study and agrees to its provisions and
has provided written informed consent as approved by the Ethics Committee and is
willing to comply with all protocol-required evaluations.

Agree with conditional longer follow-up from 2 to 5 years, yearly.

* Patients with ostial LAD or ostial LCX - Medina 0,0,1 or Medina 0,1,0 - may be enrolled.
Patients with hypoplastic RCA (or LCX) with absence of descending posterior and presence
of a lesion in the LAD and LCX (or RCA) territories may be included as a 3VD equivalent.

** In subjects showing elevated troponin (e.g., non-STEMI patients) at baseline (within 72
hrs pre-PCl), an additional blood sample must be collected prior to randomisation to confirm
that the elevated troponin levels are stable or have dropped, or CK-MB and CK levels are
within normal range, and the ECG does not show ST-elevation.

(B) Exclusion criteria

1.
2.
3.

©CoNo O

Under the age of 18.

Unable to give informed consent.

Patient is a woman who is pregnant or nursing (a pregnancy test must be performed
within 7 days prior to the index procedure in women of child-bearing potential
according to local practice).

Known contraindication to medications such as aspirin, heparin, bivalirudin,
prasugrel and ticagrelor.

Prior PCI or prior CABG.

Ongoing ST-elevation myocardial infarction (STEMI).

Cardiogenic shock.

Concurrent medical condition with a life expectancy of less than 2 years.
Currently participating in another trial and not yet at its primary endpoint.

10 Patient with both ostial LAD and ostial LCX stenosis, or left main stenosis.
11. Previous intracranial haemorrhage.




Supplementary Table 4. Endpoints.

Primary endpoint
e Non-inferiority comparison of POCE at 12 months.

Powered secondary endpoint
e Superiority comparison in the per protocol analysis (per vessel level) of VOCE
[17] at 24 months.

Other secondary endpoints

1. Composite of POCE at 24 months.

2. All individual components of POCE and VOCE at 12 and 24 months.

3. TLF/DOCE defined as cardiac death, TV MI* and clinically indicated target lesion
revascularisation at 12 and 24 months.

4. TVF defined as cardiovascular death, TV MI* and clinically indicated target vessel
revascularisation at 12 and 24 months.

5. Rates of individual components of TLF at 12 and 24 months.

6. Definite/probable stent thrombosis rates according to ARC-2 [14] classification at
12 and 24 months.

7. Device success [18].

8. Procedure success defined as device success and free from POCE at discharge.

POCE [14] is a composite clinical endpoint of (i) all-cause death, (ii) any stroke (modified
Rankin scale >1), (iii) any MI, or (iv) any repeat revascularisation.

VOCE [17] is a composite of (i) vessel-related cardiovascular death, (ii) vessel-related
periprocedural and spontaneous M, or (iii) CPI-TVR (clinically and physiologically
indicated target vessel revascularisation).

* Definition of M1 will follow the SCAI consensus for periprocedural MI <48 hours [15], and
the Fourth Universal Definition (FUD) for MI >48 hours after the index procedure [16].



Supplementary Table 5. Recommended projections for specific lesion segments.

Vessel/bifurcation 1st view 2nd view
LM+LAD/LCX RAO 20, caudal 25 AP, caudal 10
LAD/diagonal AP, cranial 45 RAO 35, cranial 20
LCX/OM LAO 10, caudal 25 RAO 25, caudal 25
Proximal+mid RCA LAO 45, caudal 0 AP, caudal 0
PLA/PDA LAO 45, caudal 0 LAO 30, caudal 30

Two good projections at least 25 degrees apart are required.

AP: anterior posterior; LAD: left anterior descending; LAO: left anterior oblique; LCX: left
circumflex artery; LM: left main; OM: obtuse marginal; PDA: posterior descending artery;
PLA: posterolateral artery; RAQ: right anterior oblique; RCA: right coronary artery



Supplementary Table 6. All possible options for study population.

OFR/FFRfiFR | Allocated | Comparator | oo cont R Per-protocol Per-protocol
stent stent device device and strateg

Compliant Allocated Included Included
Compliant + - + Included according to original allocation Excluded Excluded
Compliant + + - Included according to original allocation Excluded Excluded
Compliant + + + Included according to original allocation Excluded Excluded
Compliant - - - Included according to original allocation Included Included
Compliant - - + Excluded Excluded Excluded
Compliant - + - Included as comparator arm Excluded Excluded
Compliant - + + Included as comparator arm Excluded Excluded
Non-compliant + - - Included according to original allocation Included Excluded
Non-compliant T - + Included according to original allocation Excluded Excluded
Non-compliant + + - Included according to original allocation Excluded Excluded
Non-compliant + + + Included according to original allocation Excluded Excluded
Non-compliant - - - Excluded Excluded Excluded
Non-compliant - - + Excluded Excluded Excluded
Non-compliant - + - Included as comparator arm Excluded Excluded
Non-compliant - + + Included as comparator arm Excluded Excluded

“Compliant” means compliant in all vessels, and “non-compliant” means non-compliant in one or more vessels to the results of QFR/FFR/iFR.



