CLINICAL RESEARCH

Rationale and design of the EXAMINATION trial: a randomised
comparison hetween everolimus-eluting stents and cobalt-
chromium bare-metal stents in ST-elevation myocardial
infarction

Manel Sabaté!, MD, PhD; Angel Cequier?, MD, PhD; Andrés Iiiguez’, MD, PhD; Antonio Serra*, MD, PhD;
Rosana Hernandez-Antolin’, MD, PhD; Vicente Mainar®, MD, PhD; Marco Valgimigli’, MD, PhD; Maurizio
Tespili®, MD, PhD; Pieter den Heijer’, MD, PhD; Armando Bethencourt'®, MD, PhD; Nicolas Vazquez'!, MD,
PhD; Salvatore Brugaletta', MD; Bianca Backx'?, PhD; Patrick W. Serruys'’, MD, PhD

1. University Hospital Clinic, Barcelona, Spain; 2. University Hospital of Bellvitge, Barcelona, Spain; 3. Hospital do Meixoeiro,
Vigo, Spain; 4. University Hospital of Sant Pau, Barcelona, Spain; 5. University Hospital San Carlos, Madrid, Spain, 6. Hospital
General of Alicante, Alicante, Spain, 7. University Hospital Ferrara, Ferrara, Italy; 8 University Hospital Bolognini Seriate,
Bergamo, Italy; 9. Amphia Ziekenhuis, Breda, The Netherlands, 10. Hospital Son Dureta, Palma de Mallorca, Spain; 11. Hospital
Juan Canalejo, A Corunia, Spain, 12. Cardialysis, Rotterdam, The Netherlands; 4 3. Erasmus Medical Center, Rotterdam, The
Netherlands

Abstract

Aims: To assess the performance of the everolimus-eluting stent (EES) versus cobalt chromium bare-metal
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with ST-segment elevation myocardial infarction (STEMI). The implantation of a drug-eluting stent in the
setting of an acute myocardial infarction is still controversial. In several registries this clinical scenario has
been associated with the development of stent thrombosis. The EES has demonstrated to reduce the stent
thrombosis rate as compared to paclitaxel-eluting stent in randomised controlled trials, mainly performed in
patients in stable clinical conditions. There are however few data regarding the effectiveness of EES in the
context of STEMI.

Methods and results: This is an investigator-driven, prospective, multicentre, multinational, randomised,
single blind, two-arm, controlled trial (ClinicalTrials.gov number: NCT00828087). This trial, with an all
comer design, randomises approximately 1,500 patients 1:1 to EES or BMS. Overall, any patient presenting
with STEMI up to 48 hours who requires emergent percutaneous coronary intervention can be included. The
primary endpoint is the patient-oriented combined endpoint of all-cause death, any myocardial infarction and
any revascularisation at 1-year according to the Academic Research Consortium. Clinical follow-up will be
scheduled at 30 days, six months, one year and yearly up to five years. No angiographic follow-up is man-
dated per protocol.

Conclusions: This trial with broad inclusion and few exclusion criteria will shed light on the performance

of the second generation EES in the complex scenario of STEMI.
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Acronym
EXAMINATION stands for a clinical Evaluation of the Xience-V
stent in Acute Myocardial INfArcTION trial.

Background and rationale

The implantation of a drug-eluting stent (DES) in the setting of ST-
segment elevation myocardial infarction (STEMI) has been contro-
versial since the advent of those devices in the clinical arena. Most
randomised controlled trials (RCT) and registries in the STEMI
population demonstrated both efficacy and safety of first generation
DES as compared to bare metal stents (BMS)." In addition to this,
recent meta-analyses showed no differences in stent thrombosis
(ST) at 1-year follow-up by the use of DES as compared to BMS in
STEMI.”® Nevertheless, acute myocardial infarction has been iden-
tified as one of the most potent clinical predictors of subsequent ST
in many clinical registries.”'* This risk may be further exacerbated
in the STEMI context in case the patient discontinues the antiplate-
let therapy within the first year after stent implantation.'s

Both RCT and clinical registries acknowledge some caveats wor-
thy of being noted. Normally, strict inclusion and exclusion criteria
are applied in most RCTs leading to a highly selected population
which is finally included. Therefore, generalisability of the results in
the real world population may become, at the very least, debatable.
Conversely, clinical registries barely exhibit inclusion and exclusion
criteria, but may suffer from selection bias and under-reporting of
events. Recently, RCTs with all-comers designs, allowing for wide
inclusion and few exclusion criteria, are aimed at overcoming this
lack of representation of real-world population in clinical studies.'®!”
However, a recent single centre analysis from two all-comers RCTs
showed that only 48% of the total number of patients screened was
actually included in a trial of this type.'® Thus, an ideal scientific sce-
nario would include an RCT with an all-comers design with the
inclusion of the greatest majority of patients with STEMI with a com-
plete follow-up during the entire study period.

The advent of second generation DES that release everolimus via
a permanent fluorinated polymer, showed clinical improvements in
both efficacy and safety as compared with first generation DES.
This benefit was essentially observed when compared to paclitaxel-
eluting stents.'** Currently, few data exists regarding the safety and
efficacy of this type of second generation DES in the high-risk
group of patients with STEMI.

We therefore developed this RCT with an “all-comers” design
with the aim of evaluating the performance of everolimus-eluting
stents (EES) in the complex setting of STEMI and to provide data
that could be generalisable to a real-world population.

Methods

STUDY DESIGN

This is a multicentre, multinational, prospective, randomised, two-
arm, single-blind, controlled trial performed in patients with STEMI
(ClinicalTrials.gov number: NCT00828087). This study is an inves-
tigator-initiated trial and the promoter of the trial is the Spanish Soci-
ety of Cardiology. The flow chart of the trial is described in Figure 1.
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EXAMINATION trial

Patients suffering from a STEMI, presenting within 48 hours after onset
of symptoms requiring emergent percutaneous coronary intervention
Inclusion/exclusion
criteria

Randomisation 1:1 (n=1500)
]

Everolimus-eluting stent Cobalt-chromium stent
(~750 patients) (=750 patients)

Everolimus-eluting stent an;ggﬁgpomt Cobalt-chromium stent
| |
2,3,4,5-YEAR

Everolimus-eluting stent Cobalt-chromium stent

Clinical follow-up

Figure 1. Flow-chart of the trial.

Approximately, a total of 1,500 patients will be enrolled in the study
within a period of 18 months, and will be randomised 1:1 to one of
the two treatment arms: EES (Xience™ V stent; Abbott Vascular,
Santa Clara, CA, USA) vs. a cobalt-chromium BMS (Multilink-
Vision® stent; Abbott Vascular, Santa Clara, CA, USA). The alloca-
tion schedule is based on computer-generated random numbers. The
randomisation is in blocks of four or six patients (randomly), strati-
fied by centre and centralised by telephone. All centres submitted and
received the approval of their Medical Ethics Committee for the pro-
tocol and for the informed consent. All patients must sign the
informed consent before being included in the trial. The study is con-
ducted in compliance with the protocol, the Declaration of Helsinki,
BS EN ISO 14155 Part 1 and Part 2, and applicable local require-
ments. Twelve centres in three countries are involved in the trial. The
list of centres is presented in Table 1.

Table 1. List of centres and principal investigators.

Country Centres Principal investigator
Spain
H Clinic, Barcelona Dr. M Sabaté (PI)
H Univ Bellvitge, Barcelona Dr. A Cequier
H Sant Pau, Barcelona Dr. A Serra
H do Meixoeiro, Vigo Dr. A lfiiguez

H San Carlos, Madrid
H Univ Alicante, Alicante

Dr. R Herndndez-Antolin
Dr. V- Mainar

Dr. N Vazquez

Dr. A Bethencourt

H Juan Canalejo, A Corufia
H Son Dureta, Palma de Mallorca

[taly

Univ H Ferrara Dr. M Valgimigli

Dr. M Tespili

Univ H Bolognini Seriate
The Netherlands
Erasmus MC, Rotterdam

Dr. PW Serruys (co-Pl)
Dr. P den Heijer

Amphia Ziekenhuis, Breda

H: hospital; PI: principal investigator, Univ: University




PATIENT SELECTION

This trial presents an all-comers design allowing broad inclusion
and few exclusion criteria. Specifically, as inclusion criteria for
these patients, after signing the informed consent, they can be
included if suffering from STEMI up to 48 hours after the onset of
symptoms, which requires emergent percutaneous coronary inter-
vention (PCI), and with vessel sizes ranging between 2.25 mm and
4.0 mm to allow for the implantation of currently available stents.
In order to allow for broad patient inclusion, in case the patient is
unable to provide written informed consent (e.g., cardiogenic
shock, cardiac arrest, etc.), written assent from a legally acceptable
representative will be accepted to facilitate enrolment. Once, in the
investigator’s opinion, the patient is capable of understanding the
process and capable of signing the consent form, written consent
will be signed from the patient.

In this way the patient can fall into one of the following catego-
ries according to current guidelines®': STEMI <12 hours after the
onset of symptoms (namely, primary PCI); rescue PCI after failed
thrombolysis; PCI indicated early (<24 h) after effective thrombol-
ysis; and, patients presenting late (“latecomers”) with STEMI
(>12 h <48 h after the onset of symptoms).

Patients in cardiogenic shock can also be enrolled in the trial.
Exclusion criteria are age <18 years; pregnancy; patients with
known intolerance to aspirin, clopidogrel, heparin, stainless steel,
everolimus or contrast material; patients on chronic treatment with
anti-vitamin K agents; STEMI secondary to stent thrombosis. The
only anatomic exclusion criterion is the above-mentioned vessel

size larger than 4.0 mm or smaller than 2.25 mm.

STENT TYPES

The EES, the Xience™ V stent is a balloon expandable stent manu-
factured from a flexible cobalt chromium alloy with a multicellular
design and 0.0032 inch strut thickness which is coated with a thin
(7.8 um) non-adhesive, durable, biocompatible acrylic polymer and
fluorinated copolymer releasing everolimus.?>  Everolimus
(40-O-[2-hydroxyethyl]-rapamycin), a semisynthetic macrolide
immunosuppressant, inhibits growth factor-stimulated cell prolif-
eration by causing cell-cycle arrest in the late G1 stage, thereby
suppressing neointimal formation.”> The comparator will be the
cobalt chromium balloon expandable Multilink Vision® BMS also
from Abbott Vascular. The design of both platforms (EES or BMS)
is the same and corresponds to that of the Multilink Vision® stent.

STUDY ENDPOINTS
The primary endpoint of the study is the patient-oriented combined
endpoint of all-cause death, any myocardial infarction and any
revascularisation at 1-year according to the Academic Research
Consortium (ARC).>*

The secondary endpoint of the study includes the stent-oriented
combined endpoint of cardiac death, target vessel myocardial
infarction and ischaemia-driven target vessel revascularisation at
one year.** In addition, the following secondary endpoints are also
examined at 1-year and yearly up to five years: all cause and car-

Design of the EXAMINATION trial

diac mortality; recurrent myocardial infarction; target lesion revas-
cularisation; target vessel revascularisation; stent thrombosis
(according to the ARC definitions?*); device and procedure success;

major and minor bleeding.

DEFINITIONS

All-cause death includes cardiac death, vascular death and non-
cardiovascular death. Cardiac death was defined according to ARC
definition®* as any death due to proximate cardiac cause (e.g., MI,
low-output failure, fatal arrhythmia), unwitnessed death and death
of unknown cause, and all procedure-related deaths, including
those related to concomitant treatment.

Recurrent myocardial infarction is defined according to the
WHO extended definition.” Both periprocedural and spontaneous
myocardial infarction were assessed. For both situations a dedi-
cated algorithm was used in the adjudication process (Table 2).

All types of revascularisation, including target lesion, target ves-
sel and non-target vessel revascularisations, are taken into account.
Addionally, revascularisation is considered ischaemia-driven if
associated with any of the following: non-invasive positive func-
tional ischaemia study (e.g., exercise testing or equivalent tests) or
invasive positive functional ischaemia study (e.g., fractional flow
reserve or coronary flow reserve); ischaemic symptoms and an
angiographic minimal lumen diameter stenosis >50% by on-line
quantitative coronary angiography (QCA); or, diameter stenosis
>70% by on-line QCA without either ischaemic symptoms or a pos-
itive functional study.

Stent thrombosis is classified as acute, subacute, late and very
late; and, as definite, probable and possible according to ARC.**

Clinical device success is defined as successful delivery and
deployment of the first inserted study stent (in overlapping stent
setting a successful delivery and deployment of the first and second
study stent) at the intended target lesion and successful withdrawal
of the stent delivery system with attainment of final residual steno-
sis of less than 50% of the target lesion by QCA (by visual estima-
tion if QCA unavailable), without use of a device outside the
assigned treatment strategy. Clinical procedure success is defined
as clinical device success without the occurrence of ischaemia-
driven major adverse cardiac event during the hospital stay with a
maximum of first seven days post index procedure. In dual lesion
setting both lesions must meet clinical procedure success.

Bleeding complications are categorised as major or minor
according to TIMI definition.? Besides, it is considered post hoc
adjudication according to BARC criteria.”’

INDEX AND STAGED PROCEDURES

At the index procedure, patients receive appropriate anticoagula-
tion and other therapy according to standard hospital practice.
Either unfractionated heparin or bivalirudin may be used for proce-
dural anticoagulation. The use of glycoprotein IIb/IIla inhibitors is
left to the discretion of the investigator. Aspirin (loading dose
250-500 mg) and clopidogrel (loading dose of at least 300 mg)
should be administered before PCI for those patients not on chronic
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Table 2. Algorithm used for re-infarction adjudication in the setting
of STEMI (periprocedural and spontaneous). (adapted from reference 25)

Myocardial infarction, re-infarction (extension) <48 hours post-PCI

A. If CK (or CKMB) from index MI has not yet reached its maximum level:
— Recurrent thoracic chest pain or ischaemia equivalent >20 minutes (or new ECG
changes consistent with MI)

AND
— Appropriate cardiac enzyme data:

e Arise in CK within 24 hours of the index event >2*URL (confirmed by either
CKMB or troponin > 1*URL) and >50% above the previous level or

o |n absence of CK: a (post PCI) rise in CKMB within 24 hours of the index event
>3*URL and >50% above the previous level or

o |n absence of CK and CKMB: a (post PCI) rise of troponin within 24 hours of the
index event >3*URL and >50% above the previous level.

B. If elevated CK (or CKMB) following the index MI has peaked AND CK level has
returned < URL then any new rise in:

— CK >2*URL(confirmed by either CKMB > URL or troponin >URL) or
— in the absence of CK: CKMB > 3*URL or
— in the absence of CK and CKMB, troponin > 3*URL

C. If CK (or CKMB) following the index MI has peaked AND CK level has NOT returned
<URL:

e Arise in CK >50% above the previous level and > 2 URL confirmed by either
CKMB > URL or troponin > URL. ar

o |n absence of CK, when CKMB has NOT returned < URL, a rise in CKMB >50%
above the previous level and > 3 URL. or

o |n absence of CK, when CKMB and troponin has not returned < URL a rise in
troponin >50% above the previous level and >3*URL

Spontaneous MI >48 hours(PCI)

A. Recurrent thoracic chest pain or ischaemic equivalent AND
New pathologic Q-waves in >2 contiguous ECG leads AND

® any CKMB > 1*URL. or
o in the absence of CKMB: troponin > 1*URL or
e in the absence of CKMB and troponin: CK > 1*URL or

o in the absence of CKMB and troponin and CK: CEC decision upon clinical
scenario

B. Appropriate cardiac enzyme data (respecting top-down hierarchy):
b1. CK>2* URL Confirmed by:

® CKMB > 1*URL or
e in the absence of CKMB: troponin > 1*URL or
o in the absence of CKMB and troponin: CEC decision upon clinical scenario

O0R
b2. In the absence of CK: CKMB > 3*URL

O0R
b3. In the absence of CK and CKMB: troponin > 3*URL

OR
b4. In the absence of CK, CK-MB and troponin, clinical decision based upon clinical
scenario.

antiplatelet treatment. Ticlopidine at a dose according to standard
hospital practice can be given if the patient was allergic to clopidog-
rel. Neither prasugrel nor ticagrelor were approved during the recruit-
ment period. Patients must continue with clopidogrel for at least one
year (75 mg per day) and with aspirin (100 mg) indefinitely. PCI is
performed according to standard techniques in thrombotic scenarios.
Manual thrombectomy followed by direct stenting is the recom-
mended technique in this setting, although other devices could also
be used if considered necessary. Full lesion coverage has to be
ensured by implantation of one or multiple stents. Operators are
instructed to insert only the assigned stent type at the index
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procedure. No mixture of stent types is permitted in a given target
lesion unless the assigned study stent cannot be placed in which case
the operator should crossover to another stent or device. There is no
limitation to the number of vessels and lesions to be treated.

Patients with multivessel disease needing staged PCI procedure
may also be included. This had to be recorded in the case report form.
A recommendation is made to implant the same stent type, as per ran-
domisation, in all staged lesions. However, in case of specific clinical
or anatomical conditions (e.g., chronic total occlusion, proximal left
anterior descending, long lesion, diabetic patient) operators can even-
tually consider using the type of stent that they consider best for
patient’s condition, regardless of the stent type implanted at the index
procedure. Importantly, all staged procedures need to be completed
within the first month following discharge. Otherwise, this revascu-
larisation will be considered as an event.

Blood sample analyses including biomarkers of myocardial dam-
age (creatine kinase, creatine kinase MB or troponin) are obtained
before the index procedure, within the 12 hours and within 24 hours
after the procedure. ECG is taken before the procedure, within
30-60 min after the procedure and every 24 hours until discharge.
Additional blood samples and ECG can be obtained if clinically
considered or in the presence of recurrent symptoms. At the time of
the staged procedure pre- and post-procedural blood samples and
ECG are also obtained to rule out periprocedural complications.

FOLLOW-UP

Patients will be followed up to five years after the index procedure.
The follow-up will include a clinical visit or telephone contact
regarding cardiovascular drug use, hospitalisations, invasive or
noninvasive diagnostic tests and clinical events at 30 days, six
months and one year, and yearly up to five years. No angiographic
follow-up is mandated per protocol. Thus, any follow-up angiogra-
phy will be clinically indicated.

STUDY COMMITTEES

Serious adverse events (events leading to serious disability or
admission to hospital, life-threatening events or death) are periodi-
cally reviewed and analysed by an independent Data and Safety
Monitoring Board (DSMB). Members of this board are blinded,
i.e., unaware of the patients’ treatment allocation, not affiliated with
any of the involved centres, nor are they participating in the trial,
and will declare any conflicts of interest should they arise. The
DSMB are responsible for making recommendations to the Steer-
ing Committee regarding endpoint analyses and any potentially sig-
nificant patient safety-related observations.

The Clinical Event Committee (CEC, Cardialysis, Rotterdam,
The Netherlands) consists of cardiologists not participating in the
trial. All adverse events are reviewed, adjudicated and classified by
the CEC. The CEC members are also blinded to the patients’ treat-
ment allocation and trial results.

The Steering Committee is responsible for overseeing the scientific
and operational aspect of the study. This committee regularly meet to
monitor patient inclusion, non-compliance with the investigational



plan at individual centres, to review and act upon recommendations of
the DSMB, and to determine policy regarding any publications arising
from data generated from the performance of the study.

STATISTICAL ANALYSIS

All analyses are performed on the intention-to-treat population. The
intent-to-treat population consist of all patients randomised to the
study, regardless of the treatment actually received. Additionally,
the analysis are performed by the treatment finally received (if dif-
ferent from allocated by randomisation).

The overall sample size for the study of 1,500 patients is based
on the primary endpoint of all-cause death, any myocardial infarc-
tion and any revascularisation at 1-year. The sample size calcula-
tion is based on a 2-sided type I error rate a=0.05, randomisation
ratio 1 (EES arm): 1 (BMS arm) and a statistical power of at least
86% to detect approximately 30% reduction in the rate of the pri-
mary endpoint at 1-year from 20.5% in the control group to 14.5%
in the XIENCE V group. To estimate the rate of events in the BMS
arm, we used the data available from all-comers Registries
(Research, T-Search) and meta-analysis of randomised controlled
trials that included patients with STEMI.%.

Statistical testing of the primary endpoint will be performed with
the log-rank test at a two-sided 0.05 significance level for the com-
parison of EES arm to BMS arm. Adjustment for important covari-
ates, such as centre, diabetes status will be used to refine the
unadjusted analysis. Analyses of other study endpoints will be
descriptive in nature, using point estimates and their respective two-
sided 95% confidence intervals. Count variables will be presented as
percentages, continuous variables as means (medians and interquar-
tile ranges whenever appropriate). For time-to-event variables, sur-
vival curves will be constructed using Kaplan-Meier estimates, and
log rank test results will be displayed for descriptive purposes only.

Subgroup analyses are pre-specified for the following variables:
gender; age>70 vs. <70; diabetes; primary PCI vs. no primary PCI;
TIMI post PCI<3 vs. 3; concomitant treatment with glycoprotein
[Ib/111a inhibitors; use of aspiration thrombectomy catheters; multi-
vessel disease vs. single vessel disease; ischaemia time <3 hours vs.
>3 hours; time first medical contact-first device in <120’; ejection
fraction <30% vs. >30%; left anterior descending as infarct-related
artery. These variables have been demonstrated to be classical pre-
dictors of outcomes after STEMI or of potential benefit in this con-
text (e.g., use of thrombectomy catheter).

During the recruitment period, all PCI in the setting of STEMI
performed at the institutions involved will be collected, as well as
the reasons why these procedures were not included in the trial.

Discussion
This multicentre trial is aimed to assess the efficacy and safety of
EES in the setting of STEMI in a global context, representative of
the real world.

The outcomes after STEMI may be the result of multifactorial
causes, not always related to the stent implanted at the index proce-
dure. However, it is often difficult to discern the potential relation-

Design of the EXAMINATION trial

ship between the baseline stent implanted and the actual event
during follow-up. Sudden death after STEMI, for example, may be
related to different causes such as, stent thrombosis; recurrent myo-
cardial infarction located either at target or at non-target vessel;
fatal arrhythmia related to a low residual ejection fraction; mechan-
ical complication such as cardiac rupture; stroke related to medica-
tion needed after stent implantation among others. For all these
reasons, in the scenario of STEMI, a broad concept of the patient-
oriented endpoint makes probably full sense. This composite pri-
mary endpoint that included all-cause death, all myocardial
(re)-infarction and all repeat revascularisation procedures* may
therefore reflect the complex interplay between device perfor-
mance, revascularisation strategy, procedural aspects, secondary
prevention, residual left ventricle function, and other patient condi-
tions. In the event of multivessel disease that needs to be treated at
a later stage, a recommendation to use the same stent as per ran-
domisation is made. However, crossing over the stent is allowed, if,
in the investigator’s opinion, this is the best option from the clinical
point of view (e.g., DES rather than BMS for proximal left anterior
descending artery, diabetic, long lesions, among others). The down-
side of this analysis includes the potential dilution effect of the
crossover patients in the any revascularisation component of the
primary endpoint. In this regard, it is expected that at staged proce-
dure, all high-risk lesions may eventually be treated with EES
rather than with BMS. From the patient selection point-of-view,
this strategy avoids some selection bias that could be produced in
the event of a restriction on the use of a stent at the staged proce-
dure. Further, the strategy of recommending, but not forcing the
stent to be implanted at the staged PCI, truly reflects what naturally
occurs in the real world. This clearly assures the generalisability of
the future results of the study. Finally, to certainly identify the
potential added value of the EES over BMS, a dedicated stent-ori-
ented endpoint is defined following ARC recommendations® as
secondary endpoint. This includes the composite of cardiac death,
target vessel myocardial infarction and ischaemia-driven target
lesion revascularisation at 1-year follow-up. From the scientific
point-of-view, the design of an all comers trial allows the assess-
ment of both efficacy and effectiveness of a new technique. The
former is classically assessed by randomised controlled trials with
restrictive inclusion/exclusion criteria, whereas the latter by clinical
registries of real world patients. Under the concept of all comers,
we may tackle both sides of the spectrum by controlling all con-
founding variables by randomisation and letting the results be rep-
resentative of the vast majority of patients (“real world”). In order
to be able to accomplish this, finally the majority of patients pre-
senting with STEMI and arriving at the catheterisation laboratory
during the study period should be recruited for the trial. Therefore,
patients with STEMI arriving <12 h after the onset of symptoms
(“primary PCI”), rescue PCI and PCI after successful thrombolysis
can be included. Additionally, patients arriving late (>12 h <48 h)
but with clinical indication of emergent PCI (persistent chest pain,
persistent ST elevation, etc.) can also be included. A recent meta-
analysis®® demonstrated potential benefit in mortality of PCI in late-
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comers after STEMI. As a result, the EXAMINATION trial should
represent the paradigm of an “all-comers most included” ran-
domised trial.

STEMI still represents an off-label indication for the use of DES,
despite results of RCTs of first generation DES. The concerns
raised by clinical registries have probably induced the FDA to keep
considering this clinical condition as off-label’!. Both the anatomi-
cal substrate and the pro-thrombotic milieu occurring in STEMI
may delay endothelialisation; in pathological studies it was
observed, for example, a delayed healing in first generation DES
implanted in culprit lesions from STEMI patients as compared to
those implanted in lesions from stable patients.’? Additionally, late
acquired incomplete stent apposition has more often been observed
after first generation DES than after BMS implantation both in sta-
ble conditions®* and in the context of STEMI.* These factors,
together with hypersensitivity reaction to the polymer of first gen-
eration DES, have been suggested as causes of stent thrombosis. >
Conversely, second generation EES may confer an improved safety
and efficacy profile. Several RCTs have compared the efficacy and
safety of EES versus first generation DES, demonstrating for EES
a rate of stent thrombosis comparable to sirolimus-eluting stent and
significantly lower than that of paclitaxel-eluting stent.'*** Most
patients included in these trials presented stable clinical status.
Thus, results for these cannot be extrapolated to the pro-thrombotic
scenario of the STEMI.

The eventual benefit of the EES (as compared to either pacli-
taxel-eluting stent or BMS) may be related to the presence of rela-
tively thin struts (96x96 pm?) and the fluorinated copolymer used
to elute the everolimus. This copolymer is composed of vinylidene
fluoride and hexafluoropropylene monomers that may confer a cer-
tain degree of thromboresistance and haemocompatibility*. This
benefit can even be extended to incompletely apposed or overlap-
ping stents, where the presence of the copolymer resulted to be less
thrombogenic than the BMS with complete absence of polymer as
previously demonstrated in a bench study.?’

Results of this trial may entail clinical implications. Corroboration
of the results already obtained in the non-STEMI population, may
dissipate the concerns about the use of EES in a high-risk clinical
context, such as STEMI. Nevertheless, to change the paradigm, the
investigators have to be able to include the vast majority of patients
arriving at the hospital during the study period, with the fewest
number of missing patients during follow-up. In such a scenario,
results will be generalisable to the real world population. In the
same way, concomitant medications, procedural aspects and logis-
tics (i.e., time from first medical contact to first device in) should be
in line with current guidelines to demonstrate the added value of the
stent to the standard treatment. Finally, the absence of mandated
angiographic follow-up will mimic clinical practice.

Conclusion

This multicentre randomised investigator-initiated trial evaluates
the performance of the EES as compared to the conventional cobalt
chromium BMS in the setting of STEMI. The all comer design, the
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patient-oriented nature of the study with a clinically-based primary
endpoint** and the absence of mandated angiographic follow-up
will allow the results to be seen as highly representative of the real
world population with STEMI.
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