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Background: data from clinical experiences with Absorb bioresorbable scaffold (BRS) in STEMI raised concerns
among clinicians about the device safety because a noteworthy scaffold thrombosis (ScT) rate was reported at
early and long-term follow-up. Nevertheless, pre-specified technical suggestions of how to perform an optimal
BRS procedure in STEMI were lacking. In this study we sought to assess the 1-year results following a pre-
specified BRS implantation strategy in ST-elevation myocardial infarction (STEMI) patients undergoing primary
PCI (pPCI).
Methods: This is a prospective,multicenter study on 505 STEMI patients undergoing pPCIwith Absorb following a
dedicated implantation protocol. The primary end-point (a device oriented composite end-point (DOCE) of car-
diac death, target-vessel myocardial infarction (TV-MI) and ischemia-driven target lesion revascularization (ID-
TLR) within 30 days) was already reported. We here present DOCE, its singular components and ScT rates (sec-
ondary end-points) at 1-year.
Results: According to the study protocol direct Absorb implantationwas feasible in 47 (9.3%) patients while post-
dilatationwas performed in 468 (92.7%) cases. The hierarchical DOCE rate at 1-yearwas 1.2% (0.4% cardiac death,
0.4% TV-MI and 0.8% ID-TLR) versus 0.6% at 30-day. Two episodes (0.4%) of ScT (one probable subacute and one
late definite) were reported. At 1-year, 99.2% patients were on dual antiplatelet therapy (95% with ticagrelor or
prasugrel).
Conclusions: A pre-specified Absorb implantation strategy in STEMI patients was associated with persistent low
DOCE and ScT rates at 1-year. Longer term follow-up is needed to assess the role of this strategy on preventing
very-late events (NCT02601781).

© 2018 Elsevier Inc. All rights reserved.
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1. Introduction

Bioresorbable vascular scaffolds (BRS) were developed to overcome
limitations of “permanent” metallic stents, including delayed arterial
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Table 1
Lesion and procedural characteristics.

n = 505
patients

Symptoms-to-balloon (mins), median (IQR) 168.5
(117.5–260)

Medium contrast (ml), median (IQR) 179
(140–220)

Procedural time (mins), median (IQR) 55.0 (40.2–69)
Fluoroscopy time (mins), median 13.5 (9–19)
Manual thrombectomy, n (%) 227 (45.0)
Direct Absorb implantation, n (%) 47 (9.3)
Pre-dilatation balloon diameter sized 1:1 vs. artery diameter/BRS
implanted, n (%)

176 (38.4)

Absorb diameter (mm), mean ± SD 3.2 ± 0.3
At least 1 Absorb diameter 2.5 mm implanted, n (%) 51 (10.1)
Absorb length (mm), mean ± SD 22.8 ± 4.8
Intracoronary imaging at least post-BRS implantation, n (%) 52 (10.2)
Post-dilatation, n (%) 468 (92.7)
Post-dilatation despite in-BRS %DS b 20%, n (%) 411 (87.8)
Post-dilatation balloon diameter, mean ± SD 3.42 ± 0.38
Post-dilatation balloon atm, mean ± SD 18.2 ± 6.1
Post-dilatation NC balloon N 1:1*, n (%) 283 (56.0)
Post-dilation using NC balloon N 1:1* with pressure ≥ 16 atm* 207 (41.2)

IQR: interquartile range; atm: atmospheres; SD: standard deviation; BRS: bioresorbable
vascular scaffold; DS: diameter stenosis; NC: non-compliant; * performed using a NC bal-
loonwith diameter larger than the Absorb nominal diameter up to amaximumof 0.5mm.
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healing and chronic inflammation [1–2]. Nevertheless, as compared to a
cobalt chromium everolimus-eluting stent (Co-Cr EES), Absorb (Abbott
Vascular, Santa Clara, CA) BRS has showed an increased risk of device
thrombosis [3–5]. Optimal procedural implantation strategies (i.e. man-
datory pre-dilatation, vessel sizing and post-dilatation: so called “PSP”
approach) were strongly associated with outcomes up to 3 years after
Absorb implantation in patients with stable coronary artery disease
(CAD) [6]. However, limited data are available on patients with acute
coronary syndromes (ACS) and in particular on those suffering from
ST-segment elevation myocardial infarction (STEMI).

A prospective evaluation of a pre-specified Absorb implantation
strategy (mixing procedural aspects with the strongest dual antiplatelet
therapy -DAPT- actually available) in STEMI patients undergoing pri-
mary PCI (pPCI) resulted feasible and associated with encouraging clin-
ical results within 30 days after the index procedure [7].

Regardless the decision to stop commercialization of Absorb due to
the drop in its use, probably caused by an excessive thrombosis rate re-
ported, further follow-up data are needed to better understand the po-
tential role of a specific “BRS strategy” (patient's selection, implantation
technique andDAPTmanagement) to prevent late and very-late device-
related events. On these basis, we here report the 1-year results follow-
ing a pre-specified Absorb implantation protocol in the relatively under-
explored but theoretically appealing STEMI setting.

2. Material and methods

The rationale and design of the BVS STEMI STRATEGY-IT was exten-
sively described elsewhere [8]. Briefly, this is an investigator-owned and
-directed, prospective, single-arm, multi-center, study intended to ob-
tain data from 500 consecutive STEMI patients eligible to undergo
pPCI with Absorb (1.1 or GT1 versions) implantation on the basis of
pre-specified inclusion and exclusion criteria [8].

Main inclusion criterion was the presence of STEMI with symptoms
onset b 12 h from hospital admission, while main exclusion criteria
were common to most Absorb studies including: age N 75 years, and
infarct-artery diameter (within planned device deployment segment)
b 2.5 mm or N3.7 mm [8].

Aim of the study was to assess the impact on clinical outcomes of a
pre-specified Absorb implantation protocol (previously described) dur-
ing pPCI [7,8].

Shortly, main steps of the proposed strategywere: 1) administration
of the strongest DAPT available (i.e. acetyl salicylic acid i.v. plus
ticagrelor 180 mg or prasugrel 60 mg) as soon as possible before pPCI;
2) vessel (and BRS) sizing (by visual estimation and/or on-line QCA or
intracoronary imaging left at operator's discretion) after intracoronary
vasodilators injection; 3) direct Absorb implantation only in case of re-
sidual diameter stenosis (DS) b 30% at the culprit site after TIMI 3 flow
restoration (with or without thrombectomy); 4) low threshold for
post-dilatation (with a non-compliant -NC- balloon of maximal
diameter+0.5mmcompared to the nominal BRS diameter implanted),
mandatory in case of residual DS N 20% at the culprit site.

Absorb diameterwas chosen according to themaximal proximal (5–
10mm to the culprit site) reference vessel diameter -RVD- (visually es-
timated by the operator if on-line QCAwas unavailable) in 2 orthogonal
angiographic views and correct Absorb diameter sizing was defined
when a 3.5 mm BRS was chosen for a RVD between 3.1 and 3.7 mm,
3.0 mm BRS for a RVD between 2.7 and 3.0 mm; and 2.5 mm BRS for a
RVD 2.5–2.6 mm).

The study was developed in accordance with the Declaration of Hel-
sinki and was approved by the ethics committees of each of the 22 par-
ticipating centers. All of these Centers had a prior experience with
Absorb implantation (91% N 50 implants while 55% N 100 implants).
All patients provided written informed consent prior to study
participation.

This trial was recorded in Clinical Trial.gov and identified as
NCT02601781.
Study end-points were already described [8] and the primary end-
point (a device oriented composite end-point –DOCE- of cardiac
death, target-vessel myocardial infarction -TV-MI- and ischemia-
driven target lesion revascularization -ID-TLR-) within 30 days after
the index procedure was reported [7]. In the present manuscript we
present the secondary end-points within 1-year follow-up: 1) DOCE;
2) definite/probable ScT; 3) any bleeding defined according to the
Bleeding Academic Research Consortium (BARC) definitions; 5) cardiac
death, TV-MI, ID-TLR (as singular end-points) [8]. Dual antiplatelet ther-
apy was indicated for at least 12 months after Absorb implantation
(with the decision for longer term use left to the discretion of the
treating physician according to the specific clinical scenario).

All clinical end-points were adjudicated by an independent Clinical
Event adjudication Committee [7,8].

Statistical analysis for DOCE, its singular components and ScT are
performed for the overall population. Numerical data are presented as
the mean ± standard deviation or median (interquartile ranges). Cate-
gorical data are presented as counts and percentages of the total. All
data are presented using descriptive statistical methods. All analysis
were performed using the SPSS 21.0 software packaging (SPSS, Chicago,
IL).
3. Results

A number of 2989 STEMI patients underwent pPCI in 22 centers
from September 2015 to early January 2017. Among these patients,
505 (16.9%) were treated with at least 1 Absorb implantation. Mean
patient's age was 56.6 ± 9.4 years and 131 (25.9%) patients were youn-
ger than 50 years. Most (487, 96.4%) of the patients enrolled resulted
clinically stable (Killip Class I-II) at the time of cath-lab arrival. Main le-
sion and procedural characteristics are described in Table 1.

Manual thrombectomy (not mandatory per protocol) was per-
formed in 227 (45%) patients and an intracoronary vasodilator drug
was administered after flow restoration in 351 (69.5%) patients. Absorb
GT1 version was used in 411 (81.4%) cases while Absorb 1.1 in the re-
maining 94 (18.6%). According to the study protocol (DS b 30% at the
culprit site after flow restoration), direct Absorb implantation was per-
formed in 47 (9.3%) patients. Pre-dilatation was performed in 458
(90.7%) cases of whom 176 (38.4%) with a 1:1 balloon-to-artery diame-
ter ratio. Absorb post-dilatation was performed in the majority of the

http://Trial.gov
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procedures (468, 92.7%) even in case of residual DS in the Absorb-
treated segment b 20% (411/468, 87.8%).

According to off-line QCA provided by the central core-lab correct
BRS sizing was obtained in 21.5% (95/442 evaluable angiogram) of the
cases (visual estimation was themost used tool to assess vessel/BRS di-
ameter). A “culprit vessel only” pPCIwith Absorbwas adopted for all the
cases. TheDAPT loading dose (with aspirin i.v.)was administered in 230
(45.5%) patients at the first medical contact while most (481, 95.1%) of
the patients received aspirin (100 mg) in addition to ticagrelor (90 mg
b.i.d.) or prasugrel (10mg) at discharge. Among the 137 STEMI patients
(27.1% of the total cohort) with multi-vessel CAD, 39 (28.5%) were con-
sidered suitable for “step and planned” Absorb implantation (within
60 days after the index procedure) even in the “non-culprit” vessels
while the remaining patients (98/137, 71.5%)were treatedwith current
generation DES.

Clinical end-points at different time intervals are shown in Table 2.
At 30 days, follow-up was available for all eligible patients. No defi-

nite Absorb thrombosis were reported.
At 1-year, follow-up was available for 96.4% of the eligible patients.

Hierarchical DOCE rate was 1.2% (vs. 0.6% at 30-day). ID-TLR rate was
0.8% while TV-MI 0.4% and cardiac death 0.4%. Two episodes (0.4%) of
ScT (one fatal probable subacute and one non-fatal definite late in a pa-
tient who transiently discontinued DAPT for unknown reasons) were
reported. Among patients who experienced an Absorb failure, 4 over 6
were managed by re-PCI with DES-in-BRS implantation and survived
the event, while 2 patients died suddenly. Table 3 reports details of pa-
tients which experienced Absorb failure at follow-up.

The vast majority of the patients (501, 99.2%) were on DAPT at 1-
year after the index procedure. Among these patients a very high pro-
portion (476/501, 95%) was on ticagrelor or prasugrel (in association
to aspirin 75/100 mg daily). Main reasons for DAPT discontinuation (3
cases after a down-grade attempt to clopidogrel) within 1-year after
the index procedure were recurrent gastro-intestinal bleedings (3
cases) and one intracranial bleeding. Overall hemorrage occurred in
10 (1.9%) patients of whom 5 (1.0%) classified as BARC 3. No fatal bleed-
ings were reported.
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4. Discussion

Main findings of this study on selected STEMI patients undergoing
pPCI with Absorb implantation are:
Table 2
Clinical end-points at different intervals of follow-up.

n = 505 patients

30-day
Hierarchical DOCE (Primary end-point), n (%) 3 (0.6)
Cardiac death, n (%) 2 (0.4)
ID-TLR, n (%) 1 (0.2)
TV-MI, n (%) 1 (0.2)
Definite/probable scaffold thrombosis, n (%) 1 (0.2)
Overall bleedings, n (%) 7 (1.4)
Bleeding BARC 3b, n (%) 2 (0.4)

1-Year
Hierarchical DOCE, n (%) 6 (1.2)
Cardiac death, n (%) 2 (0.4)
ID-TLR, n (%) 4 (0.8)
Overall TLR, n (%) 5 (1.0)
TV-MI, n (%) 2 (0.4)
Definite/probable scaffold thrombosis, n (%) 2 (0.4)
Overall bleedings, n (%) 10 (1.9)
BARC 3b, n (%) 4 (0.8)
BARC 3c, n (%) 1 (0.2)

DOCE: device oriented composite end-point; PPCI: primary PCI. ID-TLR: ischemia driven
TLR; TV-MI: target vessel myocardial infarction. BARC: bleeding academic research
consortium. Ta
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Table 4
Differences among main studies assessing absorb results in STEMI patients.

BVS STEMI STRATEGY-IT [7] BVS EXAMINATION [20] BVS STEMI First [21] Prague-19 [27] TROFI II [18] RAI STEMI [28]

Patients, n 505 290 (BVS arm) 151 (BVS arm) 114 95 (BVS arm) 317
Primary PCI, % 100 NA NA 100 100 73.2
Thrombus aspiration, % 45 75 76.7 NA 81 6.3
Pre-dilatation, % 90.7 81 54.1 NA 56 92.7
Post-dilatation, % 92.7 36 39.7 NA 50 95
DAPT including prasugrel and ticagrelor, % 95.1 66.7 NA NA 63.1 77
Intravascular imaging at baseline, % 10.2 NA NA 5.2 NP 11
30-day definite/probable ScT, % 0.2 2.1 2.8 2.6 0 NA
30-day DOCE, % 0.6 3.1 NA NA 0 NA
1-year definite/probable ScT, % 0.4 2.4 2.8** 2.6 1.1 2.5
1-year DOCE, % 1.2 4.1 8.1*** NA 2.1 4.1

DAPT: dual antiplatelet therapy. ScT: scaffold thrombosis. NA: not available. DOCE: device oriented composite end-point. NP: not performed at the index procedure; **: only definite ScT;
***: assessed as a composite of cardiac death, any re-MI, or clinically driven TLR.
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1) the persistence of a lowDOCE rate between 30-day (0.6%) and 1-
year (1.2%) follow up, compared to historical STEMI cohorts
treated by Absorb without a specific implantation strategy;
(Table 4)

2) the fact that patients' selection, procedural strategy and adher-
ence to the strongestDAPT availablemay have influenced the en-
couraging 1-year results.

New generations DES represent the current benchmark in PCI and
are indicated in all patients and lesion subsets [9] including STEMI
[10]. Although those sophisticated platforms mix thin struts with
biocompatible or biodegradable polymers, they all have potential short-
comings related to the permanent caging of the coronarywall [2]. In this
context, BRSwere developedwith the aim to reduce the risk of late DES-
related events. Absorb was the first BRS introduced on the market and
up to date the most evaluated in clinical practice. After initial enthusi-
asm based on early small investigations on selected patients [1,11],
randomized trials [12–14] andmeta-analyses [5,15] have shown higher
rates of TV-MI and ScTwith Absorb compared to a Co-Cr EES, during the
healing and active bioresorption phases. This led to reduced BRSuse and
the recent (September 2017) decision by the manufacturer to halt
production. Sub-optimal Absorb implantation techniques as well as
device characteristics related to the degradation process at follow-up
have been hypothesized as probable causes for the disappointing results
[16,17].

ACS at admission and STEMI in particular, were exclusion criteria for
most of the randomized Absorb trials making the “acute” setting an
under-explored subset for BRS technologies [8]. The only randomized
study comparing Absorb vs. a Co-Cr EES in STEMI showed comparable
results between the two devices in terms of arterial healing at
6 months [18]. Furthermore, not only the acute gain and the post-
procedural minimal lumen diameter were identical in both treatment
arms but also the lipidic change of neointima at follow-up was less
prominent with BRS compared to DES, supporting the concept that
soft, acute lesions could be a “sweet spot” (compared to stable lesions)
for the BRS [18,19].

Next to the only Absorb randomized study (not powered for clinical
end-point) in STEMI, two propensity matched-analyses vs. Co-Cr EES in
the same setting, demonstrated a higher ScT rate at different time inter-
vals [20,21]. However these studies were performed during an “early
Absorb phase” where a cautious implantation approach was suggested
to avoid BRS fracture [22] and any specific Absorb implantation protocol
was suggested during pPCI.

The BVS STEMI STRATEGY-IT study represents the first prospective
evaluation of a predefined Absorb implantation strategy during pPCI.
The study was designed (before the so called “PSP- approach”) to pro-
vide a simple chart to drive Absorb implantation in STEMI according
to the residual %DS following vessel recanalization (pre-dilatation or di-
rect stenting) and BRS implantation (post-dilatation or not). The possi-
bilities to perform a direct Absorb implantation (in case of %DS b30 at
the culprit site after vessel recanalization) as well as a pre-dilatation
using also an “undersized” balloon, distinguish since the beginning
our strategy from the various PSP criteria (where pre-dilatation with a
nominal balloon diameter at least 1:1 ratio with RVD is mandatory).
Even our post-dilatation (theoretically avoidable in case of b20% resid-
ual DS after Absorb implantation) suggestion partially deviate from
the PSP strategies where BRS post-expansion using a larger (maximum
+0.5 mm) diameter NC balloon than the nominal Absorb implanted is
mandatory. However, PSP criteria were mainly validated in stable pa-
tients/lesions and it is actually unknown if they could fit even for
STEMI patients with softer lesions. Optimal PSP strategies may be in-
deed difficult to be achieved during pPCI, because pre- and/or post-
dilatation are usually not recommended in the acute setting to avoid
thrombus/plaque dislodgement and embolization [23]. Moreover, the
adrenergic-mediated vasoconstriction, typical of the acute phase of
CAD, may interfere with an adequate vessel sizing [24] that could be
suboptimal by visual estimation or QCA [25].

The 30-day results obtained in a selected (in terms of age, symptoms
onset to hospital presentation, hemodynamic conditions and coronary
anatomy features) population underwent pPCI showed a high proce-
dural success rate and a relatively low 30-day hierarchical DOCE
(0.6%) and ScT (0.2%) rates [7].

The goodness of the early clinical findings is now confirmed at 1-
year follow-up. Indeed, hierarchical DOCE and ScT rates were 1.2% and
0.4%. These outcomes result sensibly lower compared to those coming
from other studies on this topic where DOCE and ScT rates ranged
from 4.1% to 8.1% and 2.4% to 2.8% within 12 months follow-up
(Table 4) [20−21].

In particular, one definite late ScT (0.2%) occurred between 30 days
and 1-year (in a patientwho transiently discontinuedDAPT)while 2 ID-
TLR (0.4%) were reported during the same time interval. These results
appear of interest because they toughen the concept that specific Ab-
sorb implantation rules are required to mitigate the occurrence of
early and mid-term events in different scenarios such as stable CAD
[6] and STEMI.

Patient's selection, in association with a high post-dilatation rate
(even if “only” 60.4% using an “oversized” NC balloon compared to the
nominal diameter of the BRS implanted) plus the most efficacious
DAPT regimen administered may have influenced the low event rates
despite a very low intravascular imaging guide and an apparent sub-
optimal vessel/BRS sizing according to off-line QCA (this aspect may
raise questions about the best tool to evaluate vessel and BRS size during
pPCI).

Based on our 1-year clinical data obtained using different criteria
compared to conventional PSP, we could speculate that a different strat-
egy might be acceptable to achieve favorable clinical results following
BRS implantation in STEMI. Next to specific plaque modification or Ab-
sorb optimization during pre- and post-dilatation, the DAPT regimen
represents another fundamental step of the Absorb-treated patients
management. In our study, a very high proportion of patients (95.1%
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of total) received at discharge the more potent (compared to
clopidogrel) prasugrel (10 mg daily) and ticagrelor (90 mg bid) and
then maintained (95%) the prescribed DAPT up to 1-year. The higher
platelet inhibition (compared to clopidogrel) supported by these mod-
ern drugs [26] could have played an important role to reduce the risk
of Absorb thrombosis related to the thicker polymeric struts compared
to those of current metallic DES. In this context, patient's selection for
BRS implantation should be originally oriented to subjects with a low
bleeding risk (i.e. young patients without comorbidities such as chronic
renal or liver failure or diseases requiring oral anticoagulation) who
may theoretically have a good compliance to DAPT for at least 1-year
up to maximum 3 years after BRS implantation.

Whether the proposed strategy of combining an optimal DAPT regi-
men and a tailored Absorb implantation might impact the long-term
(N1-year) outcomes of STEMI patients remains to be investigated.

Main limitations of this study are the observational nature and the
lack of a direct comparison with a current generation DES allow us to
consider these data as largely hypothesis generating. Furthermore, the
STEMI cohort enrolled preclude the generalization of the outcomes re-
ported in an all-comers STEMI population. Because the incidence of ad-
verse events was limited within 1-year follow-up, we could not assess
the predictors of clinical events, particularly DOCE (6 cases) and ScT
(2 cases). Furthermore, the 1-year results obtained following a dedi-
cated Absorb implantation strategy do not apply to other BRS (i.e. me-
tallic or polymeric with thinner struts) actually available on themarket.

In conclusion this study represents the first prospective evaluation
demonstrating that a tailored, pre-specified Absorb implantation strat-
egy in selected STEMI patients undergoing pPCI is associated with a
lower 1-year DOCE and ScT rates compared to historical Absorb STEMI
cohorts. The potential impact of the proposed strategy on very late out-
comes needs to be assessed.

References

[1] Ormiston JA, Serruys PW, Regar E, Dudek D, Thuesen L, Webster MW, et al. A
bioabsorbable everolimus-eluting coronary stent system for patients with single
de-novo coronary artery lesions (ABSORB): a prospective open-label trial. Lancet
2008;371:899–907.

[2] Nakazawa G, Otsuka F, NakanoM, Vorpahl M, Yazdani SK, Ladich E, et al. The pathol-
ogy of neoatherosclerosis in human coronary implants bare-metal and drug-eluting
stents. J Am Coll Cardiol 2011;57:1314–22.

[3] Stone GW, Gao R, Kimura T, Kereiakes DJ, Ellis SG, Onuma Y, et al. 1-year outcomes
with the Absorb bioresorbable scaffold in patients with coronary artery disease: a
patient-level, pooled meta-analysis. Lancet 2016;387:1277–89.

[4] Serruys PW, Chevalier B, Sotomi Y, Cequier A, Carrié D, Piek JJ, et al. Comparison of an
everolimus-eluting bioresorbable scaffold with an everolimus-eluting metallic stent
for the treatment of coronary artery stenosis (ABSORB II): a 3 year, randomised, con-
trolled, single-blind, multicentre clinical trial. Lancet 2016;388:2479–91.

[5] Cassese S, Byrne RA, Ndrepepa G, Kufner S, Wiebe J, Repp J, et al. Everolimus-eluting
bioresorbable vascular scaffold versus everolimus-eluting metallic stents: a meta-
analysis of randomised controlled trials. Lancet 2016;387:537–44.

[6] Stone GW, Abizaid A, Onuma Y, Seth A, Gao R, Ormiston J, et al. Effect of technique
on outcomes following bioresorbable vascular scaffold implantation: analysis from
the ABSORB trials. J Am Coll Cardiol 2017;70:2863–74.

[7] Ielasi A, Campo G, Rapetto C, Varricchio A, Cortese B, Brugaletta S, et al. A prospective
evaluation of a pre-specified absorb BVS implantation strategy in ST-segment eleva-
tion myocardial infarction: the BVS STEMI STRATEGY-IT study. JACC Cardiovasc
Interv 2017;10:1855–64.

[8] Ielasi A, VarricchioA, CampoG, LeonciniM, Cortese B, Vicinelli P, et al. A prospective eval-
uationof a standardized strategy for theuseof a polymeric everolimus-elutingbioresorb-
able scaffold in ST-segment elevation myocardial infarction: rationale and design of the
BVS STEMI STRATEGY-IT study. Catheter Cardiovasc Interv 2017;89:1129–38.

[9] Windecker S, Kolh P, Alfonso F, Collet JP, Cremer J, Falk V, et al. 2014 ESC/EACTS
guidelines onmyocardial revascularization: the task force on myocardial revascular-
ization of the European Society of Cardiology (ESC) and the European Association
for Cardio-Thoracic Surgery (EACTS). Developed with the special contribution of
the European Association of Percutaneous Cardiovascular Interventions (EAPCI).
Eur Heart J 2014;35:2541–619.
[10] Sabaté M, Räber L, Heg D, Brugaletta S, Kelbaek H, Cequier A, et al. Comparison of
newer-generation drug-eluting with bare-metal stents in patients with acute ST-
segment elevation myocardial infarction: a pooled analysis of the EXAMINATION
(clinical evaluation of the Xience-V stent in acute myocardial INfArcTION) and
COMFORTABLE-AMI (comparison of Biolimus eluted from an erodible stent coating
with bare metal stents in acute ST-elevation myocardial infarction) trials. JACC
Cardiovasc Interv 2014;7:55–63.

[11] Serruys PW, Ormiston J, van Geuns RJ, de Bruyne B, Dudek D, Christiansen E, et al. A
polylactide bioresorbable scaffold eluting everolimus for treatment of coronary ste-
nosis: 5-year follow-up. J Am Coll Cardiol 2016;67:766–76.

[12] Serruys PW, Chevalier B, Sotomi Y, Cequier A, Carrié D, Piek JJ, et al. Comparison of an
everolimus-eluting bioresorbable scaffold with an everolimus-eluting metallic stent
for the treatment of coronary artery stenosis (ABSORB II): a 3 year, randomised, con-
trolled, single-blind, multicentre clinical trial. Lancet 2016;388:2479–91.

[13] Wykrzykowska JJ, Kraak RP, Hofma SH, van der Schaaf RJ, Arkenbout EK,
IJsselmuiden AJ, et al. Bioresorbable scaffolds versus metallic stents in routine PCI.
N Engl J Med 2017;376:2319–28.

[14] Kereiakes DJ, Ellis SG, Metzger C, Caputo RP, Rizik DG, Teirstein PS, et al. 3-year clin-
ical outcomes with everolimus-eluting bioresorbable coronary scaffolds: the
ABSORB III trial. J Am Coll Cardiol 2017;70:2852–62.

[15] Ali ZA, Serruys PW, Kimura T, Gao R, Ellis SG, Kereiakes DJ, et al. 2-year outcomes
with the Absorb bioresorbable scaffold for treatment of coronary artery disease: a
systematic review and meta-analysis of seven randomised trials with an individual
patient data substudy. Lancet 2017;390:760–72.

[16] Ortega-Paz L, Capodanno D, Gori T, Nef H, Latib A, Caramanno G, et al. Predilation,
sizing and post-dilation scoring in patients undergoing everolimus-eluting biore-
sorbable scaffold implantation for prediction of cardiac adverse events: develop-
ment and internal validation of the PSP score. EuroIntervention 2017;12:2110–7.

[17] Yamaji K, Ueki Y, Souteyrand G, Daemen J, Wiebe J, Nef H, et al. Mechanisms of very
late bioresorbable scaffold thrombosis: the INVEST registry. J Am Coll Cardiol 2017;
70:2330–44.

[18] Sabaté M, Windecker S, Iñiguez A, Okkels-Jensen L, Cequier A, Brugaletta S, et al.
Everolimus-eluting bioresorbable stent vs. durable polymer everolimus-eluting me-
tallic stent in patients with ST-segment elevation myocardial infarction: results of
the randomized ABSORB ST-segment elevation myocardial infarction-TROFI II trial.
Eur Heart J 2016;37:229–40.

[19] Sotomi Y, Onuma Y, Liu S, Asano T, Eggermont J, Katagiri Y, et al. Quality difference of
neointima following the implantation of bioresorbable scaffold and metallic stent in
patients with ST elevation myocardial infarction: quantitative assessments by light
intensity, light attenuation, and backscatter on optical coherence tomography in
TROFI II trial. EuroIntervention 2018;14:678–85.

[20] Brugaletta S, Gori T, Low AF, Tousek P, Pinar E, Gomez-Lara J, et al. Absorb bioresorb-
able vascular scaffold versus everolimus-eluting metallic stent in ST-segment eleva-
tion myocardial infarction: 1-year results of a propensity score matching
comparison: the BVS-EXAMINATION study (bioresorbable vascular scaffold-a clini-
cal evaluation of everolimus eluting coronary stents in the treatment of patients
with ST-segment elevation myocardial infarction). JACC Cardiovasc Interv 2015;8:
189–97.

[21] Fam JM, Felix C, van Geuns RJ, Onuma Y, VanMieghem NM, Karanasos A, et al. Initial
experience with everolimus-eluting bioresorbable vascular scaffolds for treatment
of patients presenting with acute myocardial infarction: a propensity-matched com-
parison to metallic drug eluting stents 18-month follow-up of the BVS STEMI first
study. EuroIntervention 2016;12:30–7.

[22] Ormiston JA, De Vroey F, Serruys PW, Webster MW. Bioresorbable polymeric vascu-
lar scaffolds: a cautionary tale. Circ Cardiovasc Interv 2011;4:535–8.

[23] Wang L, Parodi G,Maehara A, Valenti R, Migliorini A, Vergara R, et al. Variable under-
lying morphology of culprit plaques associated with ST-elevation myocardial infarc-
tion: an optical coherence tomography analysis from the SMART trial. Eur Heart J
Cardiovasc Imaging 2015;16:1381–9.

[24] Heusch G. Alpha-adrenergic mechanisms in myocardial ischemia. Circulation 1990;
81:1–13.

[25] Ishibashi Y, Nakatani S, Sotomi Y, Suwannasom P, Grundeken MJ, Garcia-Garcia HM,
et al. Relation between bioresorbable scaffold sizing using QCA-Dmax and clinical
outcomes at 1 year in 1,232 patients from 3 study cohorts (ABSORB Cohort B,
ABSORB EXTEND, and ABSORB II). JACC Cardiovasc Interv 2015;8:1715–26.

[26] Valgimigli M, Bueno H, Byrne RA, Collet JP, Costa F, Jeppsson A, et al. 2017 ESC fo-
cused update on dual antiplatelet therapy in coronary artery disease developed in
collaboration with EACTS: the task force for dual antiplatelet therapy in coronary ar-
tery disease of the European Society of Cardiology (ESC) and of the European Asso-
ciation for Cardio-Thoracic Surgery (EACTS). Eur Heart J 2018;39:213–60.

[27] Toušek P, Kočka V, Malý M, Kozel M, Petr R, Hajsl M, et al. Long-term follow-up after
bioresorbable vascular scaffold implantation in STEMI patients: PRAGUE-19 study
update. EuroIntervention 2016;12:23–9.

[28] Moscarella E, Ielasi A, Varricchio A, De Angelis MC, Loi B, Tarantini G, et al. Clinical
findings after bioresorbable vascular scaffold implantation in an unrestricted cohort
of patients with ST-segment elevation myocardial infarction (from the RAI registry).
Int J Cardiol 2018;258:50–4.

http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0005
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0005
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0005
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0005
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0010
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0010
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0010
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0015
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0015
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0015
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0020
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0020
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0020
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0020
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0025
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0025
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0025
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0030
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0030
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0030
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0035
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0035
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0035
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0035
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0040
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0040
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0040
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0040
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0045
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0045
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0045
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0045
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0045
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0045
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0050
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0050
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0050
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0050
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0050
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0050
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0050
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0055
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0055
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0055
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0060
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0060
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0060
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0060
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0065
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0065
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0065
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0070
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0070
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0070
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0075
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0075
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0075
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0075
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0080
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0080
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0080
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0080
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0085
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0085
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0085
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0090
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0090
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0090
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0090
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0090
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0095
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0095
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0095
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0095
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0095
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0100
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0100
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0100
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0100
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0100
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0100
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0100
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0105
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0105
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0105
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0105
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0105
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0110
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0110
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0115
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0115
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0115
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0115
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0120
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0120
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0125
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0125
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0125
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0125
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0130
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0130
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0130
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0130
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0130
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0135
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0135
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0135
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0140
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0140
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0140
http://refhub.elsevier.com/S1553-8389(18)30442-1/rf0140

	One-�Year Results Following a Pre-�Specified ABSORB Implantation Strategy in ST-�Elevation Myocardial Infarction (BVS STEMI...
	1. Introduction
	2. Material and methods
	3. Results
	4. Discussion
	References


