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1. Protocol Summary
Background

Objectives

Ultrathin strut stents have shown in vivo to be less thrombogenic compared to thicker
strut stents due to lower endothelial shear stress and flow disturbances, which limit
platelet activation. Furthermore, reduction in strut thickness has also been shown to
mitigate inflammation, vessel injury and neointimal proliferation (Ng et al.
Arteriosclerosis Thrombosis and Vascular Biology 2017). These advantages seem to
have effect in clinical endpoints. Delayed strut coverage, associated with thick stent
struts, is an established predictor of late stent thrombosis (Finn et al. Arteriosclerosis,
Thrombosis and Vascular Biology 2007). A recent meta-analysis showed that ultrathin
strut DES are associated with a relative risk reduction in TLF at 1 year compared to
thicker strut DES (Bangalore et al. Circulation 2018) and the very recent BIOSTEMI
trial showed a significant benefit in TLF in a STEMI population at 1 year with the
ultrathin strut biodegradable polymer Orsiro DES (60 micron for stents only £ 3.0 mm
diameter stents) compared to the durable polymer thin strut (81 micron) Xience stent
(Iglesias et al. Lancet 2019).
Supraflex Cruz is a new ultrathin (60 micron thick stent strut) DES and the successor
of the Supraflex stent, which showed non inferiority compared to the thin strut Xience
stent in the ‘’all-comers’’ TALENT trial (Zaman et al. Lancet 2019).
By changing the stent configuration, biodegradable polymer and drug release profile,
the Supraflex Cruz is a new ultrathin strut DES and is considered now one of the most
deliverable stent on the market.
In patients with high bleeding risk (HBR) a shorter dual anti-platelet therapy (DAPT)
duration is recommended by the European and American guidelines. Although a
shorter DAPT duration mitigates the bleeding risk, it can enhance the risk on stent
thrombosis and ischemic events on the other hand. Ultrathin stent struts might reduce
these ischemic events in the presence of shorter DAPT duration. Therefore, dedicated
stent studies are needed to assess the value of ultrathin stent struts in high-risk PCI
populations, like HBR patients.
No data exists of the Supraflex Cruz in a subset of patients with HBR during and after
PCI. In that respect, a direct comparison to the thin strut (80 micron) biodegradable
polymer abluminal sirolimus-eluting Ultimaster Tansei stent, which is known for rapid
endothialization and which is large-scale investigated in a landmark trial with HBR
patients (Master-DAPT trial) is useful to establish the safety and efficacy of Supraflex
Cruz in this important patient population.
The objective is to compare the outcome of the ultrathin stent strut Supraflex Cruz
stent to the thin stent strut Ultimaster Tansei stent in a PCI population at high risk for
bleeding (HBR).

Study Design

An Investigator-initiated, multi-center, randomized clinical trial in HBR patients
receiving PCI with Supraflex Cruz or Ultimaster Tansei stents

Index PCI

The index procedure is either the single procedure or the first procedure of planned
staged procedures.
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Inclusion
criteria

•
•
•
•

-

Patients of 18 years and above
Written or witnessed oral consent to participate in the study
Native coronary artery lesions eligible for PCI with stents with no restrictions
in number of lesions and stents, vessel size or lesion complexity, apart from
stent thrombosis.
Patients at high risk for bleeding according to the HBR ARC criteria1
Patients meet the HBR ARC criteria if ≥1 major or ≥2 minor criteria are met.
Major HBR criteria are the following:
Clinical indication for treatment with oral anticoagulants (OAC/NOAC) for at
least 12 months
Severe or end-stage chronic kidney failure (GFR £ 30 ml/min)
Hemoglobin (Hb) level at screening < 11g/dl or < 6.8 mmol/l
Spontaneous bleeding requiring hospitalization or transfusion in the past 6
months or at any time, if recurrent
Moderate or severe baseline true thrombocytopenia (platelet count <100
*109/L)
History of chronic bleeding diathesis, like: leukemia, haemophilia, vitamin K
deficiency, Factor V or VII deficiency etc.
Liver cirrhosis with portal hypertension
Active malignancy (other than skin) within the past 12 months
Spontaneous intracranial haemorrhage ICH (at any time)
Traumatic intracranial haemorrhage ICH within 12 months
Presence of a brain arterio-venous malformation (AVM)
Moderate or severe ischemic stroke within the past 6 months
Nondeferrable major surgery on DAPT after PCI
Recent major surgery or major trauma within 30 d before PCI

Minor HBR criteria are the following:
Age ³ 75 years
Moderate chronic kidney disease (GFR >30 and <60 ml/min)
Hemoglobin (Hb) 11–12.9 g/dL / 6.8-8.0 mmol/l for men and 11–11.9 g/dL /
6.8-7.4 mmol/l for women
- Any ischemic stroke at any time not meeting the major criterion
- Spontaneous bleeding requiring hospitalization or transfusion within the past
12 months
- Need for chronic treatment with steroids or non-steroidal anti-inflammatory
drugs
Patients are not eligible if any of the following applies
• Treated with stents other than Supraflex Cruz or Ultimaster within 6 months
prior to index procedure
• Treatment of lesions with stent thrombosis
• Treatment of venous or arterial coronary grafts
• Treated for stent thrombosis in 12 months prior to index PCI procedure
• Treated with a bioresorbable scaffold 3 years before index PCI procedure
• Cardiogenic shock at index procedure
• Active SARS-CoV-2 infection or suspicion of SARS-CoV-2 infection
-

Exclusion
criteria

1

HBR ARC definition. Urban et al. Circulation 2019
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•
•
•
•
•
•
•
•

Informed
consent
Randomization
Treatment
DAPT
treatment

Follow-up
Primary
endpoints
Major
Secondary
endpoints

Confidential

Cannot provide written informed consent
Under judicial protection, tutorship or curatorship
Unable to understand and follow study-related instructions or unable to
comply with study protocol
Active bleeding requiring medical attention (BARC≥2) at index PCI
Life expectancy less than one year
Known hypersensitivity or allergy for aspirin, clopidogrel, ticagrelor,
prasugrel, cobalt chromium or sirolimus
Any anticipated PCI after index PCI, unless planned and scheduled at index
PCI
Participation in another stent or drug trial

Eligible patients can be consented before and at the time of PCI (acute PCI)
Randomization is performed after successful wiring of the first target lesion
Patients are treated according to the randomized regimen at index and at planned
staged procedures
DAPT treatment (combination and duration) is according to the Guidelines of the
European Society of Cardiology for Myocardial Revascularization (Neuman et al. EHJ
2019).
In summary for the HBR population the following is recommended:
• For stable coronary artery disease not on OAC/NOAC: 3 months DAPT (ASA
+ Clopidogrel)
• For acute coronary artery syndromes not on OAC/NOAC: 6 months DAPT
(ASA + Ticagrelor or Prasugrel)
• For patients on OAC or NOAC: 1-month triple therapy (ASA + OAC/NOAC
+ Clopidogrel) followed by 11 months dual therapy (OAC/NOAC +
Clopidogrel) or alternatively Dual therapy for 12 months (OAC/NOAC + ASA
or OAC/NOAC + Clopidogrel)
Follow-up is obtained at 1, 6 and 12 months after the index PCI
Follow-up at 1 and 6 months can be done by telephone. The 12 months FU is by an
out-patient clinic visit.
The primary endpoint Net Adverse Clinical Endpoints (NACE) defined as a composite
of cardiovascular death, myocardial infarction, target vessel revascularization, stroke
and bleeding events defined as BARC 3 or 5 at 12 months follow-up after the index
PCI.
The secondary endpoints of the study are the following:
1) Major adverse cardiac and cerebral events (MACCE) defined as a composite
of cardiac death, myocardial infarction, target vessel revascularization and
stroke
2) Major or clinically relevant non-major bleeding (MCB) defined as a composite
of type 2, 3 and 5 BARC bleeding events
3) Target Lesion Failure (TLF) is defined as cardiac death, myocardial infarction
attributed to the target vessel and clinically indicated target lesion
revascularization
4) Target Vessel Failure (TVF) is defined as cardiac death, myocardial infarction
attributed to the target vessel and clinically indicated target vessel
revascularization
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5) The individual components of the composite primary endpoint
6) The composite of cardiovascular death, myocardial infarction and stroke
7) The composite of cardiovascular death, myocardial infarction, stroke and
major bleed according to BARC 3 and 5
8) Stent thrombosis according to the ARC definitions
9) Myocardial infarction
10) Urgent target vessel revascularization
11) Non-target vessel revascularization (urgent and non-urgent)
12) Clinically indicated target vessel revascularization
13) Bleeding events according to the BARC, TIMI and GUSTO classification
14) Transfusion rates both in patients with and/or without clinically detected over
bleeding
15) Event rates according to the PRECISE-DAPT score
16) Procedural and device success
Statistical
Hypotheses

The study is designed to test the following hypothesis;
• Supraflex Cruz is non-inferior to the Ultimaster Tansei stent in a PCI
population at high risk for bleeding at 1-year follow-up.
• In case non-inferiority is met, superiority testing will be performed.

Sample size

The study includes in total 2 x 368 (736) patients.
Sample size calculations have been made for a formal sample size of 2 x 357 evaluable
patients. Together with an attrition rate of 3% (22 patients), a total sample size of 736
patients is needed.
The assumed event rates are 8% for NACE with the Supraflex Cruz and 10% for NACE
with the Ultimaster Tansei.
Non-inferiority test is carried out with a one-side type I error rate of 0.025.
With this sample size, the study has >80% power to establish non-inferiority in NACE
with a non-inferiority margin of 4.0%.
In case of superiority testing, a two-sided type I error rate of 0.05 will be used
Approximately 7 to 10 Interventional Cardiology Centers in the Netherlands
Expected start of the study August 2020.
Duration of the enrollment 9 months, expected Last-Patient-In (LPI) in April 2021.
Follow-up 12 months.
Sponsor:
Research Maatschap Cardiologen Rotterdam Zuid
Maasstad Ziekenhuis, Rotterdam, The Netherlands

Study sites
Timelines
Contact

Grant giver:
Sahajanand Medical Technologies (SMT), C 215 Kanakia Atrium, Hanuman
Nagar, Andheri East, Mumbai, Maharashtra 400047, India
Coordinating Principal Investigator
Pieter Smits
Maasstad Ziekenhuis, Rotterdam, The Netherlands
Data Management, Central Data Review and Statistical Analysis:
Maasstad CardioVascular Research Department, Rotterdam, The Netherlands
and CERC, Paris, France
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Site Management and Monitoring (all sites except for Maasstad Hospital)
Netherlands):
Maasstad Cardiovascular Research Department
Maasstad Ziekenhuis, Rotterdam, The Netherlands
Site Management and Monitoring (for Maasstad Hospital)
Medwave Clinical Research, Rotterdam, The Netherlands

2. Introduction
Drug eluting stents
Both the Supraflex Cruz and the Ultimaster Tansei stents are CE marked and both are
commercially available. Both stents have a biodegradable polymer from which sirolimus elutes
to limit the intraluminal intimal hyperplasia process after stent implantation. Both stents consist
of a Cobalt Chromium alloy. One of the major differences between both stents is the stent strut
thickness. For Supraflex Cruz the stent strut thickness is 60 micron for all stent sizes, whereas
for the Ultimaster stent the stent strut thickness is 80 micron.
Stent strut thickness matters. This has been observed in in-vitro and in-vivo testing, but
also in recent clinical trials. In-vitro and in-vivo studies have shown that thinner stent struts
mitigate inflammation and vascular wall injury and promote rapid endothelialisation and can
prevent stent thrombosis (Finn et al. Arteriosclerosis, Thrombosis and Vascular Biology 2007,
Ng et al. Arteriosclerosis Thrombosis and Vascular Biology 2017, Sakamot et al, Bioengineering
2018). These effects have shown in several comparative stents trials to result in improved
clinical outcomes and might even promote shorter DAPT treatment.
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Comparative trials with ultrathin (60 micron) versus thin (80 micron) drug-eluting stents
Although outcome after coronary stent implantation is determined by many
components of the drug-eluting stent, like: composition and location of the biodegradable or
durable polymer, biodegradable polymer resorption rate, drug release kinetics, stent and strut
configuration, stent composition (metal alloy or absorbable polymer) and delivery systems;
stent strut thickness is one of the important factors.
Recently, several comparative clinical trials between ultrathin and thin strut new
generation drug-eluting stents (DES) have been performed. Most of these trials were done with
the ultrathin strut Orsiro stent from Biotronik. The Orsiro stent is a dual biodegradable polymer
and permanent coated Cobalt-Chromium stent from which sirolimus elutes. The resorption of
the biodegradable polymer is > 12 months. Only Orsiro stents from 2.25 to 3.0 mm in diameter
are 60 micron, whereas from 3.5 to 4.0 mm the strut thickness is 80 micron. The following
comparative trials have been performed: SORT-OUT VII (Orsiro verus Nobori), BIORESORT (Orsiro versus Resolute and Synergy), BIOSCIENCE (Orsiro versus Xience), BIOFLOW V (Orsiro versus Xience), BIONYX (Orsiro versus Onyx) and BIOSTEMI (Orsiro
versus Xience).
SORT-OUT VII compared Orsiro versus the biodegradable polymer coated biolimuseluting stainless steel Nobori stent (120 micron). Up to 2 years follow-up non-inferiority was
shown between both stents with a signal of lower stent thrombosis with Orsiro (Okkels et al.
JACC 2016).
BIO-RESORT compared Orsiro versus the durable polymer coated zotarolimus-eluting
Resolute stent (91 micron) and the biodegradable polymer coated sirolimus-eluting Synergy
stent (74 micron) in an-all-comer PCI population. It showed no significant differences in
outcome at 1 and 2 year, though a signal of better outcome with the thinner struts sirolimuseluting stents at 2 year (Birgelen et al. Lancet 2016 and Kok et al. EuroIntervention 2018).
BIOSCIENCE compared Orsiro versus the durable polymer coated everolimus-eluting
Xience stent (80 micron) in an all-comer PCI population. Up to 5 years follow-up both stents
showed similar safety and efficacy outcomes, though all-cause mortality was higher for Orsiro,
driven by non-cardiovascular deaths (Pilgrim et al. Lancet 2018).
BIO-FLOW V compared Orsiro versus the durable polymer coated everolimus-eluting
Xience stent (80 micron) in a more-comer PCI population. Up to 2 years follow-up Orsiro
showed superior outcome in TLF and target vessel related MI and stent thrombosis compared
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to Xience. In the ACS subgroup analysis also showed significant superior outcome for Orsiro
(Kandzari et al. JACC 2018).
BIONYX compared Orsiro versus the durable coated zotarolimus-eluting Resolute
Onyx stent (80 micron) which has special stent design in all-comer PCI population. The new
Resolute Onyx was non-inferior compared to the Orsiro stent (Birgelen et al. Lancet 2018).
BIOSTEMI compared Orsiro to the durable polymer coated everolimus-eluting Xience
(80 micron) stent in a STEMI population. In this trial, which combined the STEMI subgroup
from BIOFLOW V and BIOSTEMI population, superiority in TLF was shown for Orsiro at
year follow-up, mainly driven by lower TLR in the early phase (Iglesias et al. Lancet 2019).
In a meta-analysis of 10 trials (up to 2018) comparing ultrathin stent struts studies with
second generation DES it is shown that newer generation ultrathin strut DES further improve
1-year clinical outcomes in comparison to thicker strut (80-120 micron) second generation DES
(Bangalore et al. Circulation 2018).
According to the recent ESC guidelines on revascularization there is currently no
standard of care stent, apart that new generation DES (thin and ultrathin strut stents) are
preferred above first generation DES and that there is no indication anymore for the use of
bare metal stents.
Supraflex Cruz stent
The Supraflex Cruz stent is a relatively new ultrathin (60 micron) biodegradable
polymer coated sirolimus-eluting Cobalt-Chromium stent. In contrast to the Orsiro stent,
Supraflex Cruz has 60 micron thick struts in all sizes from 2.0 to 4.5 mm. Supraflex Cruz is the
successor of the Supraflex stent, which showed non-inferiority at 12 months follow-up (TLF
Supraflex 4.9% versus 5.3% in the Xience arm, p<0.0001 for non-inferiority) compared to the
thin strut Xience stent in the large sized (1435 pts) multicentre, all-comers TALENT trial. Also,
the stent thrombosis rates were low for both devices (Zaman et al. Lancet 2019).
The TAXCO study investigated neo-intimal coverage of the Supraflex Cruz stent and
Xience stent with OCT and showed that 97.5% of the ultrathin struts of the sirolimus-eluting
biodegradable polymer coated Supraflex Cruz stent are covered with tissue at 6 months post
stenting, comparable to the thin strut everolimus-eluting durable polymer coated Xience stent
(Abhyankar et al. EuroPCR congress 2018).
In the SiBi study, OCT was performed at 1-month post PCI procedure and showed 91%
strut coverage of the Supraflex Cruz stent (Abhyankar et al. EuroPCR congress 2019). This
stent strut coverage is higher compared to the 1-month results in the DISCOVERY 1to3 study
with the Ultimaster stent (Chevalier & Smits et al. Circ Cardiovasc Int 2017).
In an observational multi-center all-comer T-FLEX registry of 1203 patients with
coronary artery disease (1430 lesions) treated with the Supraflex Cruz stent, the clinical
outcome defined as TLF was 3.8% and 5.9% at 12- and 24-months follow-up, respectively.
Both TLF rates are low and promising (Pothineni et al. TCT Congress 2018 and JACC
supplement 2019).
Considering the above, the ultrathin stent strut sirolimus-eluting biodegradable polymer
coated Supraflex Cruz stent has the potential to be at least equally effective and safe and
perhaps superior in outcome compared to current established new generation drug eluting
stents, like Xience and Ultimaster. Specifically, in high bleeding risk patients subset the
ultrathin stent strut stent can have some advantages. This will be explored in the current
COMPARE 60/80 HBR trial.
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Ultimaster stent
The Ultimaster stent is a newer generation DES with a biodegradable polymer at the
abluminal side of the thin strut (80 micron) Cobalt Chromium stent from which sirolimus
elutes. The stent is CE marked since 2014 and has been extensively studied in several trials
like CENTURY II trial. The CENTURY II study was designed to further evaluate the safety
and efficacy of the Ultimaster stent in more complex patient population and in comparison to
the Xience stent. The study was powered to show non-inferiority of Ultimaster versus Xience
stent for the clinical endpoint of Target Lesion Failure (TLF). The primary endpoint, freedom
from TLF at 9 months, was 95.6% with Ultimaster and 95.1% with Xience DES (P noninferiority < 0.0001) (Saito et al Eur Heart J 2014).
At 2-year follow up, TLF rates were 5.81% with Ultimaster vs 6.0% with Xience (P=0.73).
Target vessel failure was also comparable between the two groups (7.99% with Ultimaster vs
8.18% with Xience, P=0.77). Patient oriented composite endpoint (a composite of any death,
any myocardial infarction and any coronary artery revascularization) was 13.4% and 16.9%
(P=0.11). At 2 years, major and minor bleeding rates were 9.8% in the Ultimaster and 11.5%
in the Xience group (P=0.37), while 31.1% and 29.2% of patients were on dual antiplatelet
treatment respectively. Stent thrombosis rate was 1.1% in both groups at 2 years with no stent
thrombosis between 12 and 24 months (Saito et al. TCT 2015).
The DISCOVERY 1TO3 study aimed to assess the vessel healing pattern of the
Ultimaster DES using optical frequency domain imaging (OFDI). The hypothesis was that
early strut coverage would allow guiding reduction of duration of dual antiplatelet therapy. In
this prospective, single arm, multicentre, open label study, a total of 60 complex patients with
multivessel disease, requiring staged procedure at 1 month and agreeing to undergo an invasive
follow-up at 3 months, were treated with the Ultimaster stent. OFDI imaging was acquired at
baseline, 1, 2- and 3 months. Analysis was performed by independent Corelabs (CERC &
CRC). The primary endpoint of the DISCOVERY1TO3 study was OFDI-assessed the
percentage of stent strut coverage at 3 months post-procedure, with the hypothesis of less than
20% uncovered stent struts. Secondary endpoints were percentage of acquired malapposed
struts, neointimal hyperplasia and thickness at 1, 2 or 3 months. DAPT was prescribed for a
minimal 6 months. A total of 132 lesions were treated, with 1.4 ± 0.6 treated at baseline and
1.1 ± 0.4 treated at the 1-month staged procedure, amounting to a total implanted stent length
of 22.7 ± 10.8 mm per lesion and 50.7 ± 21.3 mm per patient. OFDI assessment was performed
on 98% of lesions with 99% visualization success.
Strut coverage at 1 (n=49) and 2 months (n=38) was 85.1±12.7% and 88.1±10.9%,
respectively. The primary OFDI endpoint, strut coverage at 3 months of single implanted stents
(n=71), was 95.2±5.2%. A similar coverage rate (95.4±4.9%) was observed in the combined
single and overlapped stents. The mean neointimal hyperplasia thickness over covered struts
was 0.05±0.02 mm, 0.06±0.03 mm, and 0.07±0.03 mm while mean NIH obstruction was
4.5±2.4%, 5.6±4.0% and 6.6±3.3% at 1, 2 and 3 months, respectively. The frequency of
malapposed struts per lesion over time was 1.8±2.6%, 1.6±2.9% and 0.79±1.4%.
At 3-month follow-up there were no deaths, 3 non-Q-wave myocardial infarctions, one target
lesion and one single target vessel-non-target lesion revascularizations. One patient
experienced subacute stent thrombosis due to a large malapposition left untreated.
The DISCOVERY 1TO3 study demonstrated that even in patients with complex lesions, the
majority of Ultimaster stent struts were covered at one month after stent implantation
(Chevalier & Smits et al. Circ Cardiovasc Int 2017).
Based upon the DISCOVERY 1TO3 study, the Ultimaster stent is the only sirolimuseluting stent having received CE mark labeling for 1-month DAPT duration in HBR
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population. More precisely, the instruction for use (IFU) indicates that dual antiplatelet therapy
after implantation of Ultimaster stent can be discontinued earlier in case of clinical need (i.e.
high bleeding risk) but not before one month.
In summary, in clinical studies, the Ultimaster stent was superior to BMS in patients
with simple lesions and in those presenting with STEMI. In more complex population, the
Ultimaster was shown to be non-inferior to the Xience stent. The OFDI study showed a high
percentage of tissue coverage at one month, which supports the concept of short DAPT
duration with the Ultimaster stent.
High bleeding risk patients undergoing PCI
High bleeding risk (HBR) population represents a large proportion of coronary artery disease
(CAD) patients undergoing coronary stent implantation. In the BERN PCI registry, including
all PCI patients receiving PCI at the University Hospital of BERN in Switzerland, 30-40% are
considered patients at high risk for bleeding.
The HBR patients undergoing PCI also frequently present risk factors of stent thrombosis and
future athero-thrombotic events. Managing these patients in terms of decision on the most
appropriate stent and dual antiplatelet therapy (DAPT) after stent implantation remains a
clinical challenge, especially with the availability of the newer generation drug-eluting stents
with thin and ultrathin struts. The current ESC guidelines on revascularization describe no
standard of care stent for the HBR population, though the use of new generation DES are
advised. The use of bare metal stents are not anymore recommended for any indication.
DAPT usage of HBR-PCI population in the current guidelines
Current European or American Guidelines discuss DAPT duration in HBR populations after
implantation of drug-eluting stent and both emphasize that evidence is partly missing or
incomplete. As a result, current recommendations in HBR population is derived from inference
of evidence generated in the context of DAPT studies and are partly based on consensus
opinions.
The current European guidelines of myocardial revascularization issued in 2018 (Neumann et
al. Eur Heart J 2018) indicate that in stable coronary artery disease DAPT treatment post PCI
in HBR patients with ASA and Clopidogrel is recommended for 1 month (Class IIb, level of
evidence C = expert opinion) or for 3 months (Class IIa, level of evidence A). Therefore, in
this HBR trial we recommend DAPT treatment (ASA+Clopidogrel) for 3 months post PCI in
stable coronary artery disease patients.
For acute coronary syndrome (ACS =NSTEMI & STEMI patients) the current European
guidelines on myocardial revascularization recommend at least 6 months DAPT (ASA +
Ticagrelor or Prasugrel) post PCI in HBR patients (Class IIa, level of evidence B). Therefore,
in this HBR trial we recommend DAPT treatment (ASA + Ticagrelor or Prasugrel) for 6
months post PCI in ACS patients.
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DAPT duration: What do the guidelines tell ?

Bleeding events in practice and their impact on short- and long-term outcomes
Haemorrhagic complications occur with a frequency of 1-10% during treatment for ACS and
after PCI1-3. This variability in the measured incidence is due to several factors including
differences in patient characteristics, concomitant therapies, and definitions across datasets.
Regardless of the definition used, several studies have demonstrated that bleeding is associated
with an increased risk for short- and long-term adverse outcomes including recurrent
myocardial infarction (MI)4, stroke5, stent thrombosis6, and death1-3,6. The nature of this
relationship, however, and its implications for clinical practice remain unclear. The exact
mechanisms underlying this relationship are not known but may include the cessation of
evidence-based therapies in patients who suffer bleeding complications6-7, the direct effects of
blood transfusion used to treat bleeding8 or greater prevalence of comorbidities in patients who
bleed9, as well as a deleterious role of anemia10.
It is possible that bleeding may simply be a surrogate for high-risk patients, because those
patients at increased risk for bleeding complications (such as the elderly) are also at increased
risk of death after an ACS event, irrespective of whether they had experienced a bleeding
complication. This interpretation about the possible lack of cause-effect relationship between
bleeding and subsequent worse outcomes is at least partially supported by retrospective studies
showing that the hazard posed by bleeding may extend well after the effects of the bleeding
event itself should have resolved (i.e. after 1 year)11. On the other hand, since the exact
mechanisms through which bleeding is deleterious are not known, caution should be taken
before assuming that the risk of bleeding is to be restricted to a limited interval after the event.
An interesting observation on this important matter comes from a sub-analysis of the Trial to
Assess Improvement in Therapeutic Outcomes by Optimizing Platelet Inhibition With
Prasugrel-Thrombolysis in Myocardial Infarction 38 (TRITON-TIMI 38)11. This study
suggested that the impact of instrumented or traumatic serious bleeding on mortality was of
short duration (i.e. less than one week) whereas serious spontaneous bleeding tended to have a
longer impact on mortality, with a significantly elevated HR for approximately 1 month and a
non-significant trend beyond that time11. Hence, the hazard of bleeding on outcomes may last
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for a variable period of time depending on the type (i.e. instrumented vs. spontaneous) and
perhaps severity of the haemorrhagic event.
The most compelling evidence today about the cause-effect relationship between bleeding and
impaired short- to medium term outcomes is provided by interventional studies demonstrating
that bleeding reduction strategies are associated with improved survival in patients with ACS
and those undergoing PCI. In the OASIS-5 trial that compared the synthetic indirect Factor
Xa inhibitor fondaparinux with enoxaparin in 20,078 patients with non-ST-segment elevation
ACS, fondaparinux was statistically noninferior to enoxaparin with respect to 9-day death, MI
or refractory ischemia (fondaparinux 5.8% vs. enoxaparin in 5.7%) and was superior with
respect to 9-day major bleeding (fondaparinux 2.2% vs. enoxaparin 4.1%, p<0.001)12. At 30
days, the number of deaths was significantly lower among patients assigned to fondaparinux
(295 vs. 352, p=0.02); this persisted at 180 days (deaths in fondaparinux arm 574 vs. deaths in
enoxaparin arm 638, p=0.05). Similarly, in the HORIZONS AMI trial comparing the direct
thrombin inhibitor bivalirudin with unfractionated heparin plus glycoprotein IIb/IIIa inhibitor
in 3602 patients with ST-segment elevation MI undergoing primary PCI, the strategy of
bivalirudin was associated with a significant reduction in major bleeding at 30 days (4.9% vs.
8.3%, p<0.001) and mortality at 30 days (2.1% vs. 3.1%, p-0.047) and thereafter (3.5% vs.
4.8%, p=0.037)13. The WOEST study recruited 573 patients undergoing PCI with an indication
to oral anticoagulation (largely driven by concomitant or previous atrial fibrillation). 284
patients were assigned to the double-therapy group, consisting of clopidogrel and warfarin and
289 to the triple-therapy group based on aspirin, clopidogrel and warfarin14. Bleeding episodes
were seen in 54 (19.4%) patients receiving double therapy and in 126 (44.4%) receiving triple
therapy (hazard ratio [HR] 0.36, 95% CI 0.26–0.50, p<0·0001). In the double-therapy group,
six (2.2%) patients had multiple bleeding events, compared with 34 (12.0%) in the tripletherapy group. 11 (3.9%) patients receiving double therapy required at least one blood
transfusion, compared with 27 (9.5%) patients in the triple-therapy group (odds ratio from
Kaplan-Meier curve 0.39, 95% CI 0.17–0.84, p=0.011). Interestingly, the combined secondary
endpoint of death, MI, stroke, target-vessel revascularisation, and stent thrombosis as well as
overall mortality rate were significantly lower in the double therapy regimen, again
emphasizing the importance of preventing bleeding as key strategy to avoid ischemic
recurrences and improve global survival14.
More recently, the results of the Minimizing Adverse Haemorrhagic Events by Transradial
Access Site and Systemic Implementation of Angiox (MATRIX) were published.15,16 In this
study, 8,404 ACS patients were randomly allocated to receive transradial versus transfemoral
access site and in those undergoing PCI or with ST-elevation myocardial infarction (STEMI)
at presentation, a second randomization was performed to two different anti-thrombin agents
(unfractionated heparin or bivalirudin). Interestingly, both transradial as compared to
transfemoral, and bivalirudin, as compared to unfractionated heparin, resulted in a lower risk
of major bleeding complications and this resulted in lower overall and cardiovascular mortality
rates. Hence, current evidence demonstrates that bleeding is not only associated but also a
driver of mortality rate in patients undergoing PCI. Efforts should be made in clinical practice
to minimize that risk as long as these measures do not generate an unacceptable high ischemic
risk.
The aim of COMPARE 60/80 HBR study
The aim of the study is therefore to compare, in patients at high risk of bleeding, the safety and
efficacy of the Supraflex Cruz stent in comparison to the Ultimaster Tansei stent.
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3. Study Objectives
The objective is to compare, within current guidelines, the outcome of the ultrathin stent strut
Supraflex Cruz stent with the thin strut Ultimaster Tansei stent in a PCI population at high risk
for bleeding (HBR).
More specifically, the objective of the study is to test the following hypothesis.
• The Supraflex Cruz stent is non-inferior to Ultimaster Tansei stent in terms of NACE
at 12 months follow-up.

4. Study Design
This is an investigator-initiated, dutch multi-center, randomized clinical trial in HBR patients
who will have a PCI with Supraflex Cruz or Ultimaster Tansei stents.

5. Patient selection and informed consent, inclusion and exclusion criteria,
randomization, treatment procedure and follow-up
5.1 Index PCI
The index procedure is first PCI procedure in which patients are randomized to receive
Supraflex Cruz stents or Ultimaster Tansei stents. Staged procedure(s) are allowed but should
be planned within 6 weeks after the index PCI and this should be indicated at index PCI. The
randomization order should be adhered at staged procedures.
5.1 Selection criteria
Patient selection takes place before scheduled PCI with written informed consent. In acute
patients (patients with an acute coronary syndrome) selection is allowed after diagnostic
coronary angiography on the table with witnessed oral consent in case patients will undergo
immediate PCI.
5.2 Inclusion criteria
Patients are eligible for inclusion into the study if the following criteria are met.
• Patients of 18 years and above
• Written or witnessed oral consent to participate in the study
• Native coronary artery lesions eligible for PCI with stents with no restrictions in number
of lesions and stents, vessel size or lesion complexity, apart from stent thrombosis.
• Patients at high risk for bleeding according to the HBR ARC criteria2
Patients meet the HBR ARC criteria if ≥1 major or ≥2 minor criteria are met.
Major HBR criteria are the following:

2

HBR ARC definition. Urban et al. Circulation 2019
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Clinical indication for treatment with oral anticoagulants (OAC/NOAC) for at least 12
months
Severe or end-stage chronic kidney failure (GFR £ 30 ml/min)
Hemoglobin (Hb) level at screening < 11g/dl or < 6.8 mmol/l
Spontaneous bleeding requiring hospitalization or transfusion in the past 6 months or at
any time, if recurrent
Moderate or severe baseline true thrombocytopenia (platelet count <100 *109/L)
History of chronic bleeding diathesis, like: leukemia, haemophilia, vitamin K deficiency,
Factor V or VII deficiency etc.
Liver cirrhosis with portal hypertension
Active malignancy (other than skin) within the past 12 months
Spontaneous intracranial haemorrhage ICH (at any time)
Traumatic intracranial haemorrhage ICH within 12 months
Presence of a brain arterio-venous malformation (AVM)
Moderate or severe ischemic stroke within the past 6 months
Nondeferrable major surgery on DAPT after PCI
Recent major surgery or major trauma within 30 d before PCI
Minor HBR criteria are the following:
Age ³ 75 years
Moderate chronic kidney disease (GFR >30 and <60 ml/min)
Hemoglobin (Hb) 11–12.9 g/dL / 6.8-8.0 mmol/l for men and 11–11.9 g/dL / 6.8-7.4
mmol/l for women
Any ischemic stroke at any time not meeting the major criterion
Spontaneous bleeding requiring hospitalization or transfusion within the past 12 months
Need for chronic treatment with steroids or non-steroidal anti-inflammatory drugs

5.3 Exclusion criteria
Patients are not eligible if any of the following applies:
• Treated with stents other than Supraflex Cruz or Ultimaster within 6 months prior to
index procedure
• Treatment of lesions with stent thrombosis
• Treatment of venous or arterial coronary grafts
• Treated for stent thrombosis in 12 months prior to index PCI procedure
• Treated with a bioresorbable scaffold 3 years before index PCI procedure
• Cardiogenic shock at index procedure
• Active SARS-CoV-2 infection or suspicion of SARS-CoV-2 infection
• Cannot provide written informed consent
• Under judicial protection, tutorship or curatorship
• Unable to understand and follow study-related instructions or unable to comply with
study protocol
• Active bleeding requiring medical attention (BARC≥2) at index PCI
• Life expectancy less than one year
• Known hypersensitivity or allergy for aspirin, clopidogrel, ticagrelor, prasugrel, cobalt
chromium or sirolimus
• Any anticipated PCI after index PCI, unless planned and scheduled at index PCI
• Participation in another stent or drug trial
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5.4 Informed consent
Eligible patients can consent before index PCI with a signed informed consent paper or witnessed
orally during PCI after emergent diagnostic coronary angiography in case of acute coronary
syndromes. In the latter case, signed informed consent is obtained after the procedure.
5.5 Randomization
Randomization is performed after successful wiring of the first target lesion during the index
procedure. The randomization will be web-based. Randomization will be stratified on center,
presence of ACS and presence of Diabetes Mellitus at index procedure.
5.6 Treatment regimen and treatment procedure
Patients are treated according to the randomized regimen from the day of randomization till the last
planned staged PCI procedure. Patients will be kept blinded for the randomisation arm till the end
of the study. At the end of the study patients will be informed about the results.
There are no restrictions in number of target lesions or complexity of the lesions to be treated,
including CTO, bifurcation, ostial, calcified, thrombotic etc. Any lesion pre-treatment procedure is
allowed, like balloon dilatation, rotational atherectomy, thrombosuction, lithotripsy (shockwave),
etc. Decisions on method of treatment procedure is left at the discretion of the operator, as well as
the usage of intravascular imaging (OCT and/or IVUS), guidance (like FFR/ iFR, RFR) and usage
of adjunct anti-thrombotic drugs (like GPIIb/IIIa receptor blockers or Cangrelor).
In case of unsuccessful delivery or deployment of one of the randomized stents, cross-over to the
usage of the opposite stent type is required after optimal attempts to deliver the designated stent
type per randomization. In case of unsuccessful delivery or deployment of any study stent, any
other new generation DES stent type can be used according to the discretion of the operator.
5.7 DAPT regimen
DAPT treatment (combination and duration) is according to the Guidelines of the European
Society of Cardiology for Myocardial Revascularization (Neuman et al. EHJ 2019).
In case new European guidelines appear on DAPT treatment after PCI during the duration of the
study, specifically for the HBR / OAC/NOAC population, this will be implemented.
In patients not on OAC/NOAC.
• For stable coronary artery disease 3 months DAPT (ASA + Clopidogrel) is recommended
• For acute coronary artery syndromes 6 months DAPT (ASA + Ticagrelor or Prasugrel) is
recommended
In patients on OAC/NOAC:
• 1-month triple therapy (ASA + OAC/NOAC + Clopidogrel) followed by 11 months dual
therapy (OAC/NOAC + Clopidogrel) or,
• Dual therapy for 12 months (OAC/NOAC + ASA or OAC/NOAC + Clopidogrel) is
recommended
5.8 Follow-up
Follow-up is scheduled at 1 month, 6 months and 12 months post index PCI procedure. All followup visits are preferably scheduled as a visit to outpatient clinic. If patients are unable or unwilling
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to visit the outpatient clinic, the scheduled visit can be replaced by a telephone call except for the
follow-up occurring at 365 days ± window of 2 weeks after the index procedure.
5.8.1 Data collection at follow-up
Patients are informed that data are collected at scheduled follow-ups as well as at unscheduled
visits.
The pre-procedural data to be collected include medical history, cardiac medications pre-PCI and
indication for PCI (elective, non-STEMI, or STEMI).
The procedural details of the index PCI include location of treated lesions, number of stents, stent
length, stent diameter, type of stents and complications etc.
The post-procedural medication is recorded as well as clinical events (MACCE and bleeding) that
may occur after the first study stent has left the tip of the guiding catheter.
At each visit, the following information is collected:
•

•
•
•
•
•

Major adverse cardiac and cerebral events
o
Vital status
o
Potential acute coronary syndrome
o
Potential stroke of any etiology (ischemic, haemorrhagic and indeterminate)
Stent thrombosis
ANY clinically overt bleeding events
Coronary revascularization (PCI or coronary artery bypass grafting [CABG])
Prescription and compliance of antiplatelet medication
Relationship of events with SARS-CoV-2 infection

5.8.2 Patient Withdrawal, Termination or Discontinuation of Trial
At any time during the study, the subject may withdraw their participation from the study. Every
patient is encouraged to remain in the study until they have completed the protocol-required followup period. Patients who deviate from the randomization order continue to be followed up as per
standard of care.
Clinical follow-up is only discontinued if the patient explicitly forbids the continuation of followup. This decision should be an independent decision that is documented in the patient study files.
Survival status should be collected within legal and ethical boundaries for all subjects randomized
who withdrew participation from the study. If follow-up is discontinued prematurely, the reason
for discontinuation is documented. In case of discontinuation, the already collected data remain in
the database unless the patient explicitly requests complete deletion of the records, which should
be documented by the site.
5.8.3 Lost to follow-up
A subject would be considered lost to follow-up if he or she repeatedly fails to return for scheduled
visits and is unable to be contacted by the study site. If a subject is unable to return for a clinic visit
or unable to be contacted by telephone, diligent attempts to contact the subject are made to obtain
subject required information. All attempts are documented in the source documents. Only after
failing to contact the subject at the final follow-up visit, the subject is considered lost to follow-up
after last contact. It must be a high priority to obtain at least survival data on all subjects lost to
follow-up. Survival status will be collected within legal and ethical boundaries for all subjects
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randomized. Vital status will be searched in public sources at the end of the follow-up period. If
vital status is known at the last study visit, the subject will not be considered lost to follow-up.

6. Endpoints
6.1 Primary Endpoints
The primary endpoint is Net Adverse Clinical Endpoint (NACE) at 12 months follow-up, defined
as a composite of:
• Cardiovascular death
• Myocardial infarction
• Target vessel revascularization
• Stroke
• Major Bleeding (BARC 3 and 5)
6.2 Secondary Endpoints
The secondary endpoints of the study are the following:
1) Major adverse cardiac and cerebral events (MACCE) defined as a composite of cardiac
death, myocardial infarction, target vessel revascularization and stroke
2) Major or clinically relevant non-major bleeding (MCB) defined as a composite of type 2,
3 and 5 BARC bleeding events
3) Target Lesion Failure (TLF) is defined as cardiac death, myocardial infarction attributed
to the target vessel and clinically indicated target lesion revascularization
4) Target Vessel Failure (TVF) is defined as cardiac death, myocardial infarction attributed
to the target vessel and clinically indicated target vessel revascularization
5) The individual components of the composite primary endpoint
6) The composite of cardiovascular death, myocardial infarction and stroke
7) The composite of cardiovascular death, myocardial infarction, stroke and major bleed
according to BARC 3 and 5
8) Stent thrombosis according to the ARC definitions
9) Myocardial infarction
10) Urgent target vessel revascularization
11) Non-target vessel revascularization (urgent and non-urgent)
12) Clinically indicated target vessel revascularization
13) Bleeding events according to the BARC, TIMI and GUSTO classification
14) Transfusion rates both in patients with and/or without clinically detected over bleeding
15) Event rates according to the PRECISE-DAPT score
16) Procedural success
17) Device success

7. Statistical methods and determination of sample size
7.1 General considerations
If not stated otherwise, all efficacy and the safety analyses are based on findings as confirmed by
the Clinical Event Committee (CEC). All events will also be adjudicated if any relationship with
SARS-CoV-2 infection is present.
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7.2 Analysis sets
Full analysis population (FAS) consists of all randomized subjects. Subjects are categorized
according to the group to which they were assigned by the randomization process and in
which the first study stent passed the guiding catheter. In case no single study stent passed the
guiding catheter, this patient is excluded.

Per-protocol (PP) population consists of randomized patients who meet the following criteria.
•

No violation of major inclusion criteria (HBR)

•

Randomized treatment was implemented for all target lesions

In particular, the following patients are excluded from the PP population
•

Not at HBR

•

Not receiving any study stent according to the randomization order

Patients with COVID and events related to the COVID during follow-up will be analysed
separately.
7.3 Main analysis of the primary endpoints
The study was designed to test the following hypothesis.
The ultrathin strut Supraflex Cruz stent is non-inferior in outcome to the thin strut Ultimaster
Tansei stent in a PCI population at high risk for bleeding at 1-year follow-up.
Main analysis of the primary endpoints is performed in the FAS population under application
of the Intention-to-treat principle that is, events are counted from the moment the first study
stent leaves the guiding catheter. Follow-up is censored at the last date of known outcome
status or at 1 year, whichever comes first.
Rates of primary endpoints are estimated as the cumulative incidence from the date of
randomization to 365 days after randomization (1-year post index PCI) by the Kaplan-Meier
methods. Rate differences are defined as the rate under Ultimaster Tansei stent arm minus that
under Supraflex Cruz stent arm.
1) Non-inferiority in terms of NACE is declared if the 95% confidence interval (CI) of the
rate difference excludes 4.0%.
2) Superiority is declared if the 95% confidence interval of the rate difference excludes
0%, which is equivalent to p<0.05 for the log-rank test.
Use of 95% CI is equivalent to non-inferiority testing with a one-sided type I error (α) of 0.025.
7.4 Determination of sample size
The rates of the primary endpoint up to 12 months are primarily estimated from the:
- Master-DAPT trial (NACE: all-cause death, MI, stroke and BARC 3&5 bleeding rates
of 12% and MACCE rates of 8% for the Ultimaster stent) in HBR patients
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LEADERS FREE trial (MACE: cardiac death, MI or ARC definite/probable stent
thrombosis rate of 9.4% for the Biofreedom stent and TLF (sum of single endpoints) rate
of 11%) in HBR patients
SENIOR trial (MACE: all-cause mortality, MI, stroke, or ischemia-driven TLR rate of
12% (Synergy stent) and TLF (sum of single endpoints) rate of 10%) in patients at
higher risk for bleeding

Considering the shorter DAPT duration in the HBR population according to the current
guidelines, a lower major bleeding rate is expected compared to the above-mentioned trials in
which shorter DAPT was not yet incorporated.
NACE rates are estimated 10% for the Ultimaster Tansei stent and 8% for the Supraflex Cruz
stent.
7.5 Statistical Power
Sample size calculations have been made for a sample size of 2 x 357 evaluable patients. To
compensate for attrition rate of 3% (22 patients), 2 x 368 patients (total 736) will be
randomized. The non-inferiority test will be carried out with a one-side type I error rate of
0.025.
The assumed NACE event rates are 10% for the Ultimaster tansei stent and 8% for the
Supraflex Cruz stent.
With this sample size, the study has >80% power to establish noninferiority in NACE with a
noninferiority margin of 4.0%
7.6 Subgroup analyses
The following subgroups are pre-specified:
• Patients with ACS as indication for index PCI vs. patients with elective PCI.
(In a planned staged procedure, the indication is defined as the indication for
the first=index PCI)
• According to tertiles of the PRECISE DAPT score
• Female vs. male gender
• Creatinine clearance equal or greater than 60 ml/min or < 60 ml/min
• Age ≥75 years vs. age <75 years
• According to presence or absence of diabetes mellitus
• Single versus multivessel treatment
• Presence or absence of small vessel treatment (target vessel reference diameter
£2.75 mm)
• Presence or absence of large vessel treatment (target vessel reference diameter
³3.5 mm)
• Presence or absence of bifurcation treatment

8. Safety reporting
The investigator monitors the occurrence of Serious Adverse Events (SAEs) for each subject
during the course of the study. For the purpose of this protocol, the reporting of SAEs begins
directly after randomization when the first study stent leaves the guiding catheter. In case of
endpoint-related event (death, myocardial Infarction, revascularization, stent thrombosis,
stroke, and bleeding events [BARC 2, 3 or 5]) the event sheet must be completed as soon as
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possible of the investigator’s and study staff’s awareness of the event. All other Serious
Adverse Events do not need to be reported, unless they are considered related to the trial.
8.1 Serious Adverse Events (SAEs) Definitions
An AE is classified as “serious” if the event:
• Led to death;
• Led to serious deterioration in the health of a patient that:
o
Resulted in a life-threatening illness or injury;
o
Resulted in a permanent impairment of a body structure or a body function;
o
Required in patients hospitalisation or prolongation of existing hospitalisation;
o
Resulted in medical or surgical intervention to prevent permanent impairment to a
body structure or a body function.
• Led to foetal distress, foetal death or a congenital abnormality or birth defect.
All SAEs related to endpoints will be followed until the event has been resolved (with or without
sequelae).

8.2 Reporting to EC / IRB
The investigator should report endpoint-related serious adverse events to EC/IRB in
accordance with the requirements of the applicable local regulations. Investigators are
instructed to interview each patient carefully at each study visit to determine if serious adverse
event may have occurred. When endpoint-related events (death, myocardial infarction,
revascularization, stent thrombosis, stroke, and bleeding events [BARC 2, 3 or 5]) occurs, then
this shall be reported in the eCRF as soon as possible of the clinic study staff having become
aware of this, including their judgement. The sponsor will forward any recommendation from
DMC regarding a discontinuation of the study to EC/IRB.
8.3 Reporting to Authorization Holders
The investigator should report events considered related to the stent to the manufacturer of
the stent as required by national/local regulations, if applicable.

9. Data Monitoring Committee
Reported and adjudicated endpoint-related adverse events are periodically (after 50 % and 75% of
the total amount of enrolled patients) reviewed and analysed by an independent DMC. 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.
The composition, guiding policies, and operating procedures governing the DMC are described in a
separate DMC Charter.

10. Monitoring
The Maasstad Cardiovascular Research department will be responsible for monitoring of all
the sites, except for the Maasstad Hospital site.
For the Maasstad Hospital site monitoring will be done by Medwave Clinical Research,
Rotterdam, The Netherlands.
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The details of operating procedures for monitoring are described in a separate Clinical
Monitoring Plan.

11. Quality control and quality assurance
11.1 Compliance to Standards and Regulations
The protocol, informed consent form and other study-related documents will be submitted to
the Ethics Committee (EC) / Institutional Review Board (IRB).
The trial will only start at a clinical site after favourable opinion of the study has been obtained
from all concerned regulatory bodies. Any additional requirements imposed by the authorities
shall be implemented.
The study will be performed in accordance with the protocol and with the principles enunciated
in the current version of the Declaration of Helsinki as well as the applicable local regulations.
11.2 Data Recording
All data entered into the eCRF must be traceable to source documents available at the clinical
site. In exceptional cases where data are recorded directly in the eCRF (i.e. no other source
documentation exists), this must be explicitly documented (e.g. in a note to file). In such a case,
eCRF should be printed out, signed, dated and filed with source document.
For all data captured in the eCRF, the location of the source should be documented on a list of
source documents, which will be stored in the investigator site file at each study site.
11.3 Quality Assurance and Monitoring
Monitoring the clinical investigation at the study site is the responsibility of the monitoring
organisation through trained and qualified Clinical Research Associates (CRAs).

12. Data management and Quality Assessment
12.1 Data management
12.1.1 Data handling and record keeping
The CRFs in this trial are implemented electronically using a dedicated electronic data
capturing (EDC) system (Castor). The EDC system is activated for the trial only after
successfully passing a formal test procedure.
12.1.2 Confidentiality, Data Protection
The server hosting the EDC system and the database is kept in a locked server-room. Only the
system administrators have direct access to the server. A role concept with personal passwords
(site investigator, statistician, monitor, administrator etc.) regulates permission for each user to
use the system and database as he/she requires.
All data entered into the CRFs are transferred to the database using Secure Sockets Layer (SSL)
encryption. Each data point has attributes attached to it identifying the user who entered it with
the exact time and date. Retrospective alterations of data in the database are recorded in an
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audit table. Time, table, data field and altered value, and the person are recorded (audit trail).
A multi-level back-up system is implemented.
12.1.3 Archiving and Destruction
At interim and final analyses, data files will be extracted from the database into statistical
packages to be analyzed. The status of the database at this time is recorded in special archive
tables.
The study database with all archive tables will be securely stored by Maasstad Cardiovascular
Research department. The sponsor also keeps the Trial Master File and interim and final reports
both in electronic and in hard copy form for at least 10 years.
12.1.4 Electronic and Central Data Validation
Data is checked by the EDC system for completeness and plausibility. Furthermore, selected
data points are cross-checked for plausibility with previously entered data for that participant.
In addition, central data reviews will be performed on a regular basis to ensure completeness
of the data collected and accuracy of the primary outcome data.
12.2 On-site Audits
To ensure compliance with the Declaration of Helsinki and applicable national/local regulatory
requirements, a member of the Sponsor’s or a designated CRO’s quality assurance unit, may
arrange to conduct an audit to assess the performance of the study at the study site and of the
study documents originating there. The investigator agrees to cooperate with the Sponsor
and/or its designee in the conduct of these audits and provide access to medical records and
other relevant documentation, as required. The investigator/institution will be informed of the
audit outcome.
Regulatory authorities worldwide may inspect the investigator during and after the study. The
investigator should contact the sponsor immediately if this occurs, and must cooperate with the
regulatory authority inspections as required.

13. Adjudication of events
The events are adjudicated by the clinical event committee (CEC) comprised of qualified
physicians who are not investigators in the trial. The CEC members will be blinded for the
treatment arms. The CEC is responsible for adjudicating all potential endpoint events,
including death, bleeding, myocardial infarction, stent thrombosis, stroke, and coronary
revascularization. The composition, guiding policies, and operating procedures governing the
CEC are described in a separate CEC Manual of Operations.
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14. ORGANISATION
14.1 Sponsor
In this investigator-initiated trial, the Research Maatschap Cardiologen Rotterdam Zuid will
act as Sponsor (Maasstad Hospital, Rotterdam, The Netherlands). The Sponsor’s
responsibilities are described in chapter 18.
14.2 Operational Committee
The operational committee is responsible for daily management of study execution in
operational level under supervision of the steering committee.
14.3 Steering Committee
The Steering Committee is comprised of the coordinating principal investigator and local lead
investigators. Their names, roles and responsibilities are described in a separate Steering
Committee Charter.
14.4 Data Monitoring Committee
The DMC is described in section 9. The composition, guiding policies and operating
procedures governing the DMC are described in a separate DMC Charter.
14.5 Data Management, Central Data Review and statistical analysis
Data management, central data review and statistical analysis will be conducted by CERC
(Cardiovascular European Research Center), Massy, France.
14.6 Site Management and Monitoring
Maasstad Cardiovascualr Research department will be responsible for site management and
monitoring for the Dutch sites, apart from Maastad Hospital.
Medwave Clinical Research will be responsible for monitoring Maasstad Hospital site.
14.7 Clinical event committee
CERC is responsible for organizing the Clinical event committee and the adjudication process.
14.8 Core Laboratories
In order to characterise the details of the treated coronary lesion and PCI procedure,
angiographic recording of the index procedure and any planned staged or unplanned procedures
will be collected at each site and sent centrally to CERC.
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15. DATA HANDLING AND RECORD KEEPING
15.1 Source Documentation (SD)
Regulations require that investigators maintain information in the patient’s medical records
that corroborate data collected in the electronic Case Report Form (eCRF). In order to comply
with these regulatory requirements, at minimum, the following is a list of information that
should be maintained and made available as required by monitors and/or regulatory inspectors:
• Medical history/physical condition of the study patient before involvement in the study
sufficient to verify protocol inclusion and exclusion criteria;
• Dated and signed notes on the day of entry into the study, protocol number, clinical site,
patient number assigned and a statement that informed consent was obtained;
• Notations on abnormal lab results;
• Adverse events reported and their resolution, including supporting documents such as
discharge summaries, cath lab reports, ECGs, lab results;
• Notes regarding protocol-required and prescription medications taken during the study
(including dose, start and stop dates);
• Study patient’s condition upon completion of or withdrawal from the study.
15.2 Case Report Form Completion
All required data are accurately recorded by authorised personnel documented on the
authorised signature log in the eCRF.
15.3 Record Retention
All eCRF information, study records, reports and source documents that support the eCRF
must be retained in the files of the responsible investigator for a minimum 2 years following
notification by the Sponsor or designee that all investigations have been completed, and will
further be retained in accordance with local and international guidelines as identified in the
Investigator Site Agreement. This documentation must be accessible upon request by
international regulatory authorities or the Sponsor (or designee). The Sponsor or designee must
approve archiving or transfer of the documentation for relocation purpose of premises, in
writing, prior to the actual file transfer. The investigator must notify the Sponsor, in writing,
of transfer location, duration, and the procedure for accessing study documentation. The
investigator must contact the Sponsor, or designee, before the destruction of any records and
reports pertaining to the study to ensure they no longer need to be retained.
If the investigator retires, relocates, or for other reasons withdraws from assuming primary
responsibility for keeping the study records, custody per written notice must be submitted to
the Sponsor, or designee, indicating the name and address of the person accepting primary
responsibility. The EC/IRB must be notified in writing of the name and address of the new
custodian, if applicable.
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16. PUBLICATION POLICY
The Steering Committee and investigators are committed to the publication and widespread
dissemination of the results of the study. Data from this study will not be withheld regardless
of the findings.
The COMPARE 60/80 HBR trial is an investigator-initiated and scientifically driven study set
up in collaboration with all investigators and supported by a grant from SMT company to the
Research Maatschap Cardiologen Rotterdam Zuid. The grant giver has no influence on the
conduct of the study, nor on the monitoring and adjudication process. All public presentations
and manuscript generation and submissions will be led under the auspices of the coordinating
Principal Investigator who will organise and lead a Publications Committee, consisting out of
the Steering Committee members and some local investigators. However, this study represents
a joint effort between investigators and collaborators, and as such, the parties agree that the
recommendation of any party concerning manuscripts or text shall be taken into consideration
in the preparation of final scientific documents for publication or presentation.
The final locked database will be housed at the Maasstad Cardiovascular Research (MCR)
department. MCR will not publicly release data or study-related material, presentations, or
manuscripts without the express permission of the Steering Committee. The coordinating
Principal Investigator will be listed as author on all abstracts and publications, and as such must
agree to their submission. The authors on the primary manuscript include the steering
committee members and investigators according to the number of patients and quality of data.
The publication and/or presentation of results from a single trial site are not allowed until
publication and/or presentation of the multi-centre results. All single site data for public
dissemination must be generated from the central database – local database projects are not
permitted.
All proposed publications and presentations resulting from or relating to the study (whether
from multicenter data or single site analysis) must be submitted to the Steering Committee for
review and approval including the choice of authors prior to submission for publication or
presentation.
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17. INVESTIGATOR RESPONSIBILITIES
17.1 Investigator Responsibility/Performance
Prior to starting enrolment of patients, the investigator must read and understand this study
protocol, and must sign and date the Protocol Signature page. The Investigator Site Agreement
documents agreement to all conditions of the study protocol and agreement to conduct the
study accordingly.
17.2 Required Documents
The following documents must be submitted to Sponsor, or designee prior to patient enrolment:
• Signed Protocol Signature Page
• Recent signed and dated English Curriculum Vitae (CVs) of the Principal Investigator and
co-investigators of the clinical site. These CVs should clearly show the investigator’s
and co-investigators’ qualifications and experience.
• Copy of the written favourable EC/IRB opinion.
• Signed Investigator Site Agreement.
17.3 Regulatory Approvals
Before commencing subject recruitment, written approvals from all concerned regulatory
bodies must be available. It is the responsibility of the principal investigator to obtain written
favourable opinion of the EC / IRB. The EC / IRB favourable opinion must contain following
information:
• Statement of EC/IRB approval for the proposed study at the clinical site
• Date the study was approved and the duration of the approval
• Listing of any conditions attached to the approval
• Identification of the approved Principal Investigator
• Signature of the EC/IRB chairperson
• Identification of the approved documents on which the opinion was based (if applicable)
• Acknowledgement of the Co-Investigators (if applicable)
• EC/IRB favourable opinion of the informed consent form (if applicable)
• EC/IRB approval of the final protocol (if applicable).
Any substantial amendments to the protocol, as well as associated consent form changes, will
be submitted to the EC/IRB and written favourable opinion obtained prior to implementation.
Protocol amendments will be submitted to the EC/IRB in accordance with local regulation. .
Investigator will perform safety reporting as specified in 8.2.
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17.4 Informed Consent
Study subjects must provide written informed consent using an EC/IRB-approved informed
consent form. The study must be explained to the study subjects in lay language. The
investigator, or representative, must be available to answer all of the study subject’s studyrelated questions. Study subjects will be assured that they may withdraw from the study at
any time for any reason and receive alternative conventional therapy as indicated.
17.5 Protocol Deviation
Investigator will document and explain any Protocol Deviation that occurred during the
course of the study.
17.6 Reporting Requirements
Reporting to the EC/IRB is performed if required according to applicable local regulations.
Type of CRF/Report

Completed by Site Within

Process

Adverse Events

Ongoing Basis

Endpoint related events

as soon as possible

Collected in patient
hospital file
Enter eCRF pages as
soon as possible of
knowledge of event

Randomization (study regimen
assignment)

Immediate

Enter eCRF
randomization page

eCRF (Baseline, In-hospital
summary, Follow-up, Noncompliance, Reconciliation
Form, Patient Withdrawal)
ECGs and Angiographic Films

Ongoing basis

Collected in the eCRF

Ongoing basis

Collected by site and
transferred to Core lab
within 7 days

Annual Reports

Annually, as requested by
EC/IRB

Copy to be provided to
Sponsor and EC/IRB

Final Report

Within 3 months of study
completion or termination

Copy to be provided to
Sponsor and EC/IRB
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17.7 Audits / Inspection
In the event that audits are initiated by the Sponsor (or its designee) or national regulatory
authorities, the investigator allows access to the original medical records and provides all
requested information.
In the event that audits are initiated by a regulatory authority, the investigator will immediately
notify the Sponsor.
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18. SPONSOR RESPONSIBILITIES
18.1

Role of Research Maatschap Cardiologen Rotterdam Zuid (RMCRZ)

As Sponsor, RMCRZ, has the 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.
General duties
Prior commencing the subject recruitment the sponsor shall submit any required application to
all concerned regulatory bodies and ensure that respective written approvals are obtained and
documented. Any amendment to the protocol, will be submitted to the concerned regulatory
bodies in accordance with the applicable regulatory requirements and written approval
obtained prior to implementation.
Selection of clinical investigators and sites
The Sponsor will select qualified investigators and facilities which have adequate study patient
population to meet the requirements of the investigation.
Training of investigator and site personnel
The training of the investigator and appropriate clinical site personnel will be the responsibility
of the Sponsor, or designee, and may be conducted during an investigator meeting, a site
initiation visit, or other appropriate training sessions.
Documentation
The Sponsor will collect, store, guard and ensure completion by the relevant parties of the
following documents;
• All study relevant documents (protocol, EC/IRB approval and comments, competent
authority notification and comments, patient information and informed consent template,
relevant correspondence, etc.)
• Signed and dated Case Report Forms
• Records of any unanticipated adverse events and any Serious Adverse Events (SAEs)
reported to the Sponsor during the clinical investigation
• Any statistical analyses and underlying supporting data
• Final report of the clinical investigation
18.2

Supplemental Applications

As appropriate, the Sponsor will submit changes to the study protocol to the investigators to
obtain EC/IRB re-approval.
18.3

Submitting Reports

The Sponsor will submit the appropriate reports identified by the regulations. This includes
unanticipated adverse device effects, withdrawal of any EC/IRB approval, yearly summary of
adverse events, interim (if any) and final reports.
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18.4

Maintaining Records

The Sponsor will maintain copies of correspondence, data, unanticipated adverse device
effects, SAEs and other records related to the clinical study. The Sponsor will maintain records
related to the signed Investigator Site Agreements according to sponsor specific requirements
in compliance with Declaration of Helsinki.
18.5

Audit

The Sponsor is responsible for auditing the study to ensure compliance with Declaration of
Helsinki and/or applicable local regulatory requirements, a member of the Sponsor’s (or a
designated CRO’s) quality assurance unit and may arrange to conduct an on-site audit to assess
the performance of the study at the study site and of the study documents originating there.
18.6

Confidentiality

All data and information collected during this study related to the participating subject will
comply with the standards for protection of privacy based on applicable local/ national
requirements for subject’s confidentiality. All data used in the analysis and summary of this
study will be anonymous, and without reference to specific study subjects’ names. Access to
study subject files will be limited to authorised personnel of the Sponsor, the investigator, and
research staff. Authorised regulatory personnel have the right to inspect and copy all records
pertinent to this study, but all efforts must be made to remove the subject’s personal data.
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APPENDIX I

Summary of visits

Day 0: PCI

Type of contact

Before index
PCI

Index PCI

Post PCI

Visit or
Admission

Admission

Admission

Inclusion/ exclusion criteria

X

Informed consent*

X

Physical examination

X

Medical and cardiac history

X

V1:
30 days
30±14 days
post
randomization
Visit or
Telephone

V2:
180 days
180±14 days
post
randomization
Visit or
Telephone

V3:
365 days
365±14 days
post
randomization

X

X

X

Visit

X

Peri-procedural PCI data

X

Randomization

X

Electrocardiogram (12 lead ECG)

X

X

Medication regimen

X

X

X

X

X

Anginal status

X

X

X

X

X

X

X

X

X

X

X

X

Adverse event monitoring**
Blood sampling***

X

X

*) Informed consent can be obtained at any time before the index percutaneous coronary intervention (PCI) or during the procedure in case of acute coronary syndrome (ACS)
**) Adverse event monitoring starts immediately after the first study stent has left the guiding catheter.
***) CK, CK-MB and Troponine I or T before or at the start of the PCI and after PCI. In case of elevated biomarkers after PCI, repeated biomarkers need to be collected. This also applies for
staged PCI procedures and unscheduled PCI procedures .
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APPENDIX II

Definitions

BLEEDING
All potential bleeding events will be primarily adjudicated according to Bleeding Academic
Research Consortium (BARC) classification (Mehran et al Circulation 2011).
No bleeding
Type 0
Type 1

Type 2

Type 3a

Type 3b

Type 3c

Type 4

Type 5a
Type 5b

Bleeding that is not actionable and does not cause the patient to seek unscheduled
performance of studies, hospitalization, or treatment by a health care professional. May
include episodes leading to self-discontinuation of medical therapy by the patient,
without consulting a health care professional.
Any overt, actionable sign of hemorrhage (e.g. more bleeding than would be expected
for a clinical circumstance; including bleeding found by imaging alone) that does not fit
the criteria for Types 3, 4, or 5 but does meet at least one of the following criteria:
Requiring non-surgical, medical intervention by a health care professional
Leading to hospitalization of increased level of care
Prompting evaluation
Overt bleeding plus hemoglobin drop of 3 to <5* g/dL (provided hemoglobin drop is
related to bleed)
Any transfusion with overt bleeding
Overt bleeding plus hemoglobin drop ≥5* g/dL (provided hemoglobin drop is related to
bleed)
Cardiac tamponade
Bleeding requiring surgical intervention for control (excluding dental / nasal / skin /
hemorrhoid)
Bleeding requiring intravenous vasoactive agents
Intracranial hemorrhage (does not include microbleeds or hemorrhagic transformation;
does include intraspinal)
Subcategories: confirmed by autopsy or imaging or LP
Intra-ocular bleed compromising vision
CABG-related bleeding
Perioperative intracranial bleeding within 48 hours
Reoperation following closure of sternotomy for the purpose of controlling bleeding
Transfusion of ≥ 5 units of whole blood or packed red blood cells within 48 hour period*
Chest tube output ≥ 2 L within a 24 hour period
Probable fatal bleeding; no autopsy or imaging confirmation, but clinically suspicious
Definite fatal bleeding: overt bleeding or autopsy or imaging confirmation

Obs: Platelet transfusions should be recorded and reported, but are not included in these
definitions until further information is obtained about the relationship to outcomes. * Corrected
for transfusion (1 U packed red blood cells or 1 U whole blood=1g/dL hemoglobin). † Cell
saver products will not be counted.
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TIMI Bleeding Criteria (Bovill et al. Ann Int Med 1991, Wiviott et al. NEJM 2007)
Non-CABG related bleeding
• Major
o Any intracranial bleeding (excluding microhemorrhages < 10mm evident only on
gradient-echo MRI)
o Clinically overt signs of hemorrhage associated with a drop in hemoglobin of
≥5g/dL
o Fatal bleeding (bleeding that directly results in death within 7 days
• Minor
o Clinically overt (including imaging), resulting in hemoglobin drop of 3 to <
5g/dL
• Other non-major or minor
o Any overt bleeding event that does not meet the criteria above
Bleeding in the setting of CABG
• Fatal bleeding (bleeding that directly results in death)
• Perioperative intracranial bleeding
• Reoperation after closure of the sternotomy incision for the purpose of controlling bleeding
• Transfusion of ≥5 U PRBCs or whole blood within a 48-h period; cell saver transfusion will not
be counted in calculations of blood products.
• Chest tube output >2 L within a 24-h period
GUSTO Bleeding Criteria
•
•
•

Severe or life-threatening
o Intracerebral hemorrhage
o Resulting in substantial hemodynamic compromise requiring treatment
Moderate
o Requiring blood transfusion but not resulting in hemodynamic compromise
Mild
o Bleeding that does not meet above criteria
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DEATH
All deaths will be categorized as cardiac, cardiovascular, non-cardiovascular or undetermined
based on the definitions below.17
Cardiac death:
Cardiac death is defined as death resulting from an acute myocardial infarction, sudden cardiac
death and death due to heart failure and death due to other cardiac causes
Cardiovascular death:
Cardiovascular Death is defined as death resulting from an acute myocardial infarction,
sudden cardiac death, death due to heart failure, death due to stroke, death due to
cardiovascular (CV) procedures, death due to CV haemorrhage, and death due to other
cardiovascular causes.

Death due to Acute Myocardial Infarction:
Death by any mechanism (arrhythmia, heart failure, low output) within 30 days after a
myocardial infarction (MI) related to the immediate consequences of the myocardial
infarction, such as progressive congestive heart failure (CHF), inadequate cardiac output, or
refractory arrhythmia. If these events occur after a “break” (e.g., a CHF and arrhythmia free
period of at least a week), they should be designated by the immediate cause, even though the
MI may have increased the risk of that event (e.g., late arrhythmic death becomes more likely
after an acute myocardial infarction (AMI)). The acute myocardial infarction should be
verified to the extent possible by the diagnostic criteria outlined for acute myocardial
infarction or by autopsy findings showing recent myocardial infarction or recent coronary
thrombus. Sudden cardiac death, if accompanied by symptoms suggestive of myocardial
ischemia, new ST elevation, new LBBB, or evidence of fresh thrombus by coronary
angiography and/or at autopsy should be considered death resulting from an acute myocardial
infarction, even if death occurs before blood samples or 12-lead electrocardiogram (ECG)
could be obtained, or at a time before the appearance of cardiac biomarkers in the blood.
Death resulting from a procedure to treat a myocardial infarction percutaneous coronary
intervention (PCI), coronary artery bypass graft surgery (CABG), or to treat a complication
resulting from myocardial infarction, should also be considered death due to acute MI. Death
resulting from an elective coronary procedure to treat myocardial ischemia (i.e., chronic stable
angina) or death due to a MI that occurs as a direct consequence of a CV
investigation/procedure/operation should be considered as a death due to a CV procedure.
Sudden Cardiac Death:
Death that occurs unexpectedly, not following an acute AMI, and includes the following
deaths:
• Death witnessed and occurring without new or worsening symptoms.
• Death witnessed within 60 minutes of the onset of new or worsening cardiac
symptoms, unless documented (i.e. by ECG or other objective) to be due to acute
myocardial infarction.
• Death witnessed and attributed to an identified arrhythmia (e.g., captured on an
electrocardiographic (ECG) recording, witnessed on a monitor, or unwitnessed but
found on implantable cardioverter-defibrillator review).
• Death after unsuccessful resuscitation from cardiac arrest. Death after successful
resuscitation from cardiac arrest and without identification of a noncardiac etiology.
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•

Unwitnessed death without other cause of death (information regarding the patient’s
clinical status preceding death should be provided, if available).

General Considerations
A subject seen alive and clinically stable 24 hours prior to being found dead without any
evidence or information of a specific cause of death should be classified as “sudden cardiac
death.”
Typical scenarios include:
- Subject well the previous day but found dead in bed the next day
- Subject found dead at home on the couch with the television on
- Deaths for which there is no information beyond “Patient found dead at home” may
also be classified as “death due to other cardiovascular causes”.
Death due to Heart Failure or Cardiogenic Shock:
Death due to Congestive Heart Failure refers to a death in association with clinically
worsening symptoms and/or signs of heart failure not following an acute MI.
Deaths due to heart failure can have various etiologies, including single or recurrent
myocardial infarctions, ischemic or non-ischemic cardiomyopathy, hypertension, or valvular
disease. Cardiogenic shock not occurring in the context of an acute myocardial infarction or
as the consequence of an arrhythmia occurring in the absence of worsening heart failure is
defined as systolic blood pressure (SBP) < 90 mm Hg for greater than 1 hour, not responsive
to fluid resuscitation and/or heart rate correction, and felt to be secondary to cardiac
dysfunction and associated with at least one of the following signs of hypoperfusion:
- Cool, clammy skin or
- Oliguria (urine output < 30 mL/hour) or
- Altered sensorium or
- Cardiac index < 2.2 L/min/m²
Cardiogenic shock can also be defined if SBP < 90 mm Hg and increases to ≥ 90 mm Hg in
less than 1 hour with positive inotropic or vasopressor agents alone and/or with mechanical
support.
Death due to Stroke refers to death after a stroke that is either a direct consequence of the
stroke or a complication of the stroke. Acute stroke should be verified to the extent possible
by the diagnostic criteria outlined for stroke.
Death due to Cardiovascular procedures refers to death caused by the immediate
complications of a cardiac procedure and excludes death resulting from procedures to treat
an acute MI or the complications resulting from an acute MI.
Death due to Cardiovascular Hemorrhage refers to death related to hemorrhage such as
a non-stroke intracranial hemorrhage, non-procedural or non-traumatic vascular rupture (e.g.,
aortic aneurysm), or hemorrhage causing cardiac tamponade.
Death due to Other Cardiovascular Causes: Death due to Other Cardiovascular Causes
refers to a cardiovascular death not included in the above categories (e.g., pulmonary
embolism or peripheral arterial disease).
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Non-cardiovascular death:
Non-cardiovascular death is defined as any death that is not thought to be due to a
cardiovascular cause. The following categories may be collected:
• Non-Malignant Causes
• Pulmonary
• Renal
• Gastrointestinal
• Hepatobiliary
• Pancreatic
• Infection (includes sepsis)
• Non-infectious (e.g., systemic inflammatory response syndrome (SIRS))
• Haemorrhage*, excluding haemorrhagic strokes and bleeding in the setting of
coronary revascularization
• Non-cardiovascular procedure or surgery
• Accidental (e.g., physical accidents or drug overdose) or trauma
• Suicide
• Prescription Drug Error (e.g., prescribed drug overdose, use of inappropriate drug, or
drug-drug interaction)
• Neurological process that is not a stroke or haemorrhage
• Other non-cardiovascular, specify: ________________

*Examples: Death due to GI bleeding is not considered a CV death. Death due to
retroperitoneal hematoma following PCI is considered CV death. Death due to intracerebral
haemorrhage is considered CV death.
Malignant Causes
Death results directly from the cancer;
OR
Death results from a complication of the cancer (e.g. infection, complication of
surgery / chemotherapy / radiotherapy);
OR
Death results from withdrawal of other therapies because of concerns relating to the
poor prognosis associated with the cancer. Cancer deaths may arise from cancers that
were present prior to randomization or which developed subsequently should be
further classified (worsening prior malignancy; new malignancy).
Undetermined cause of death:
Undetermined cause of death refers to a death not attributable to one of the above categories
of cardiovascular death or to a non-cardiovascular cause, due to absence of any information
(e.g., the only available information is “patient died”). The use of this category of death is
discouraged and should apply to a minimal number of cases when no information at all on the
circumstances of death are available (i.e. found on obituary of local newspaper). In all
circumstances the reviewer will use all available information to attribute to one of the
categories based on best clinical judgment.
For each death event an assessment will be made as to whether the event was caused, on the basis
of the totality of the evidence, by a bleeding (ie a fatal bleeding occurred) or not.
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MYOCARDIAL INFARCTION
For the primary analysis, MI endpoint will be defined based on the third universal definition of
myocardial infarction with the exception of periprocedural MI after PCI, which will be defined
according to the SCAI definition.19
For secondary analyses, PCI-related MI according to the Third Universal MI definition (type
4a) will be also adjudicated.18

1.

Spontaneous MI (>48 hours after intervention, MI type 1)

Symptoms suggestive of ischemia/infarction in association with ECG, cardiac biomarker or
pathologic evidence of infarction as follows:
•

Detection of a rise and/or fall of cardiac biomarker values (preferably cardiac troponin
T or I) with at least one value above the 99th percentile upper reference limit and with at
least one of the following:
• Symptoms of ischemia
• New or presumed new significant ST segment-T wave (ST-T) changes or new LBBB
• Development of new Q waves in the ECG
Evidence of new loss of viable myocardium or new regional wall motion abnormality
• Identification of an intracoronary thrombus by angiography or autopsy
Spontaneous MI typically occurs after the periprocedural period and may be secondary to late
stent complications or progression of native disease (e.g., non-culprit lesion plaque rupture).
Performance of ECG and angiography supports adjudication to either a target or non-target
vessel or lesion in most cases.
Type 2 MI
In instances of myocardial injury with necrosis where a condition other than CAD contributes
to an imbalance between myocardial oxygen supply and/or demand, e.g. coronary endothelial
dysfunction, coronary artery spasm, coronary embolism, tachy/bradyarrhythmias, anemia,
respiratory failure, hypotension, and hypertension with or without LVH.
Type 3 MI
Cardiac death with symptoms suggestive of myocardial ischaemia and presumed new ischaemic
ECG changes or new LBBB, but death occurred before cardiac biomarkers were obtained, or
before cardiac biomarker values would be increased.
Type 4a MI (not used for primary analysis)
Type 4 MI is defined by elevation of cTn values (>5 x URL) occurring within 48h of the
procedure in patients with normal baseline values (≤URL) or a rise of cTn values >20% if the
baseline values are elevated and are stable or falling.
In addition, at least one of the following is required:
o symptoms suggestive of myocardial ischaemia
o new ischaemic ECG changes
o angiographic findings consistent with a procedural complication
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o imaging demonstration of new loss of viable myocardium or new regional wall motion
abnormality
Type 4b MI
Stent thrombosis associated with MI when detected by coronary angiography or autopsy in
the setting of evidence of myocardial ischaemia and with a rise and/or fall of cardiac
biomarker values with at least one value above the URL.
Type 4c MI
A spontaneous MI where a restenosis is the only angiographic explanation
Type 5 MI
Coronary artery bypass grafting (CABG) related MI is defined by elevation of troponin values
(>10 x URL) occurring within 48h of the procedure in patients with normal baseline cTn
values (≤URL).
In addition, at least one of the following is required:
o new pathological Q waves or new LBBB
o angiographic documented new graft or new native coronary artery occlusion
o imaging evidence of new loss of viable myocardium or new regional wall motion
abnormality.
2.

Periprocedural MI after PCI (within 48 hours after PCI)

Periprocedural MI is defined based on the SCAI definitions as follows:19
1)

2)
3)

In patients with normal baseline CK-MB: The peak CK-MB measured within 48 hours of the
procedure rises to ≥10x the local laboratory ULN, or to ≥5x ULN with new pathologic Qwaves in ≥2 contiguous leads or new persistent LBBB, OR in the absence of CK-MB
measurements and a normal baseline cTn, a cTn (I or T) level measured within 48 hours of the
PCI rises to ≥70x the local laboratory ULN, or ≥35x ULN with new pathologic Q-waves in ≥2
contiguous leads or new persistent LBBB. .
In patients with elevated baseline CK-MB (or cTn) in whom the biomarker levels are stable or
falling: The CK-MB (or cTn) rises by an absolute increment equal to those levels
recommended above from the most recent pre-procedure level.
In patients with elevated CK-MB (or cTn) in whom the biomarker levels have not been shown
to be stable or falling: The CK-MB (or cTn) rises by an absolute increment equal to those
levels recommended above plus new ST-segment elevation or depression plus signs consistent
with a clinically relevant MI, such as new onset or worsening heart failure or sustained
hypotension.

Target-vessel vs. non-target-vessel MI:
Any MI not clearly attributable to a non-target vessel will be considered as target-vessel MI.
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STENT THROMBOSIS
Stent Thrombosis is defined by the Academic Research Consortium17 as follows:
Definite stent thrombosis is considered to have occurred by either angiographic or pathological
confirmation:
a. Angiographic confirmation of stent thrombosis†
The presence of a thrombus‡ that originates in the stent or in the segment 5 mm proximal or distal
to the stent and presence of at least 1 of the following criteria within a 48-hour time window:
• Acute onset of ischemic symptoms at rest
• New ischemic ECG changes that suggest acute ischemia
• Typical rise and fall in cardiac biomarkers (refer to definition of spontaneous MI: Troponin or
CK-MB > 99th percentile of URL)
• Nonocclusive thrombus. Intracoronary thrombus is defined as a (spheric, ovoid, or irregular)
noncalcified filling defect or lucency surrounded by contrast material (on 3 sides or within a
coronary stenosis) seen in multiple projections, or persistence of contrast material within the
lumen, or a visible embolisation of intraluminal material downstream
• Occlusive thrombus TIMI 0 or TIMI 1 intrastent or proximal to a stent up to the most adjacent
proximal side branch or main branch (if originates from the side branch)
b. Pathological confirmation of stent thrombosis
Evidence of recent thrombus within the stent determined at autopsy or via examination of tissue
retrieved following thrombectomy
†The incidental angiographic documentation of stent occlusion in the absence of clinical signs or
symptoms is not considered a confirmed stent thrombosis (silent occlusion)
‡Intracoronary thrombus

Probable stent thrombosis:
Clinical definition of probable stent thrombosis is considered to have occurred after
intracoronary stenting in the following cases:
• Any unexplained death within the first 30 days.
• Irrespective of the time after the index procedure, any myocardial infarction (MI), which is
related to documented acute ischemia in the territory of the implanted stent without
angiographic confirmation of stent thrombosis and in the absence of any other obvious
cause.
Possible stent thrombosis:
Clinical definition of possible stent thrombosis is considered to have occurred with any
unexplained death from 30 days following intracoronary stenting until end of trial follow up.
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STROKE
Stroke is defined as an acute episode of focal or global neurological dysfunction caused by
central nervous system (CNS) vascular injury as a result of hemorrhage or infarction.
CNS includes brain, spinal cord and retina.
Classification:
Ischemic Stroke
Ischemic stroke is defined as an acute episode of focal cerebral, spinal, or retinal dysfunction
caused by CNS infarction. Evidence of infarction is defined as”Pathological, imaging, or
other objective evidence of acute cerebral, spinal cord, or retinal focal ischemic injury in a
defined vascular distribution; or
In absence of the above (i.e. imaging or autopsy unavailable), clinical evidence of cerebral,
spinal cord, or retinal focal ischemic injury is based on symptoms persisting ≥24 hours or
until death, and other etiologies excluded.
Note, Hemorrhagic infarction, defined as a parenchymal hemorrhage after CNS infarction, is
considered an ischemic stroke
Cerebral Hemorrhage
Hemorrhages in the CNS are classified as stroke if they are nontraumatic, caused by a
vascular event, and result in injury to the CNS. In contrast, traumatic hemorrhages will not be
characterized as stroke. Subdural hematoma will not be classified as a stroke. The diagnoses
included in this section are intracerebral hemorrhage (intraparenchymal and intraventricular)
and subarachnoid hemorrhage (both aneurysmal and nonaneurysmal).
Stroke caused by intracerebral hemorrhage
Rapidly developing clinical signs of neurological dysfunction (focal or global) attributable to
a focal collection of blood within the brain parenchyma or ventricular system that is not
caused by trauma.
Stroke caused by subarachnoid hemorrhage
Rapidly developing signs of neurological dysfunction (focal or global) and/or headache
because of bleeding into the subarachnoid space (the space between the arachnoid membrane
and the pia mater of the brain or spinal cord), which is not caused by trauma.
Hemorrhages may be further classified according to location (example, supratentorial,
subtentorial, etc.)
Stroke not otherwise specified
An episode of acute neurological dysfunction presumed to be caused by ischemia or
hemorrhage, persisting ≥24 hours or until death, but without sufficient evidence to be
classified as one of the above.
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CORONARY REVASCULARIZATION
Urgent revascularization
According to the Academic Research Consortium17 urgent coronary revascularization is
defined as follows:
One or more episodes of rest pain, presumed to be ischemic in origin, which results in either
urgent repeat PCI or urgent CABG. In the absence of pain, new ST segment changes (a new
ST segment shift > 0.05 mV (0.5 mm) on a 12-lead ECG), indicative of ischemia, acute
pulmonary edema, ventricular arrhythmias, or hemodynamic instability presumed to be
ischemic in origin, will constitute sufficient evidence of ischemia. To be considered urgent,
the repeat PCI or CABG will be initiated within 24 hours of the last episode of ischemia and
not be identified as planned/staged. The episode of ischemia leading to urgent repeat PCI
must occur following completion of the index PCI and guide wire removal. CABG initiated
within 24 hours of PCI (index or repeat) due to an unsatisfactory result, even in the absence of
documented ischemia, will also be considered an urgent coronary revascularization endpoint.
For each urgent coronary revascularization endpoint, an assessment will be also made as to
whether this is related to the target vessel and/or the target lesion as follows:
Target Lesion Revascularization (TLR)
TLR is defined as any repeat percutaneous intervention of the target lesion or bypass surgery
of the target vessel performed for restenosis or other complication of the target lesion. The
target lesion is defined as the treated segment from 5 mm proximal to the stent and to 5 mm
distal to the stent.
Target Vessel Revascularization (TVR)
TVR is defined as any repeat percutaneous intervention or surgical bypass of any segment of
the target vessel. The target vessel is defined as the entire major coronary vessel proximal and
distal to the target lesion, which includes upstream and downstream branches, and the target
lesion itself
Target Lesion Failure (TLF)
TLF is defined as the combination of cardiac death, target vessel myocardial infarction (MI),
or clinically driven TLR
Target Vessel Failure (TVF)
TVF is defined as the combination of cardiac death, target vessel myocardial infarction (MI),
or clinically driven TVR
Clinically indicated:
A revascularization is clinically indicated if angiography shows a percent diameter stenosis
≥50% (QCA) and if one of the following occurs:
1. A positive history of recurrent angina pectoris presumably related to the target
vessel.
2. Objective signs of ischemia at rest (ECG changes) or during exercise test (or
equivalent) presumably related to the target vessel.
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3. Abnormal results of any invasive functional diagnostic test (e.g. Doppler flow velocity
reserve, fractional flow reserve). The results of the test must be documented in the
Case Report Form.
A TLR/TVR with a diameter stenosis ³70% (QCA) in the absence of the above mentioned
ischemic signs or symptoms is also considered clinically indicated.
Not Clinically indicated are reinterventions for:
all stenoses in absence of ischemic signs or symptoms.
Device success20
Device success (applying a lesion-level analysis) is defined by all of the following conditions:
– Successful delivery, balloon expansion, and deployment of the first assigned device, at the
intended target lesion. (Multiple attempts using the same instrument are allowed; for example,
success at a second attempt with the same [first] investigational device after rewiring the
vessel, use of a support catheter, or additional ballooning, vessel preparation, etc.).
– Successful withdrawal of the device delivery system.
– Attainment of a final in-stent or in-scaffold residual stenosis of <20% with final data
reported by core laboratory QCA (preferred methodology) or investigator.
Additional notes for device success–
– All target lesions in which the assigned device is attempted are included as the denominator,
e.g., a “per protocol” analysis.
– The use of a second (or more) assigned device(s) or non-assigned devices, due to failure of
the first assigned device, is classified as device failure for the target lesion.
– When deployment of more than one assigned device is planned in advance, for a single
target lesion (e.g., overlapping devices for a long lesion, or a two-stent strategy for a
bifurcation lesion), all assigned devices are assessed and reported as one device. In that case,
only when all assigned devices are successfully implanted at the intended target lesion is this
classified as acute device success.
– The use of bail-out devices (as allocated by randomisation) due to edge dissections or
geographic miss is not regarded as a device failure but rather as a clinical issue.
– Successful deployment includes the expansion of the delivery balloon to its appropriate
diameter as indicated on the balloon compliance chart.
– Deployment failure is classified as device failure, independently from whether or not the
device was safely removed; it needs to be documented.
– Additional intravascular image may be useful to confirm the stent deployment, particularly
when interpretation of final angiography is limited (e.g., tortuosity or angulation of the
vessels, artery overlap, or no-reflow phenomenon) after stent implantation
Procedural success
Procedural success is defined as angiographic success with no in-hospital MACE, defined as
death, MI with new Q-waves on electrocardiogram (ECG) or urgent target vessel
revascularization (TVR) (including both repeat PCI and coronary artery bypass graft surgery
(CABG)
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APPENDIX III: ABBREVIATIONS AND ACRONYMS
ACS
ARC
ASA
BARC
BMS
CABG
CAD
CRA
(e)CRF
DAPT
DES
DMC
DTI
EC
ECG
ISR
IRB
IV
GP
HIT
IFU
IRB
LAD
LCA
LCX
MACE
MACCE
MCB
MI
NACE
NOAC
NSAID
NSTEACS
(N)STEMI
OAC
PCI
RCA
(S)AE
SAPT
SD
TIA
TIMI
TLF
TLR
TVF
UA
UFH
ULN
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Acute Coronary Syndrome
Academic Research Consortium
Acetylsalicylic acid
Bleeding Academic Research Consortium
Bare Metal Stent
Coronary Artery Bypass Surgery
Coronary Artery Disease
Clinical Research Associate
(electronic)Case Report Form
Dual AntiPlatelet Therapy
Drug-Eluting Stent
Data Monitoring Committee
Direct Thrombin Inhibitor
Ethics Committee
Electrocardiography
In-Stent Restenosis
Institutional Review Board
IntraVenous
GlycoProtein
Heparin-Induced Thrombocytopenia
Instruction For Use
Institutional Review Board
Left Anterior Descending artery
Left Coronary Artery
Left Circumflex artery
Major Adverse Cardiac Events
Major Adverse Cardiac and Cerebral Event
Major or clinically relevant non-major bleeding
Myocardial Infarction
Net Adverse Clinical Endpoint
New Oral Anticoagulant
Non-Steroidal Anti-Inflammatory Drug
Non-ST segment Elevation Acute Coronary Syndrome
(Non-)ST segment Elevation Myocardial Infarction
Oral Anticoagulant
Percutaneous Coronary Intervention
Right Coronary Artery
(Serious) Adverse Event
Single AntiPlatelet Therapy
Source Documentation
Transient Ischaemic Attack
Thrombolysis in Myocardial Infarction
Target Lesion Failure
Target Lesion Revascularisation
Target Vessel Failure
Unstable Angina
UnFractionated Heparin
Upper Limit of Normal
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