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ABSTRACT

BACKGROUND Procedural technique may affect clinical outcomes after bioresorbable vascular scaffold (BVS)

implantation. Prior studies suggesting such a relationship have not adjusted for baseline patient and lesion characteristics

that may have influenced operator choice of technique and outcomes.

OBJECTIVES This study sought to determine whether target lesion failure (TLF) (cardiac death, target-vessel

myocardial infarction, or ischemia-driven target lesion revascularization) and scaffold thrombosis (ScT) rates within

3 years of BVS implantation are affected by operator technique (vessel size selection and pre- and post-dilation

parameters).

METHODS TLF and ScT rates were determined in 2,973 patients with 3,149 BVS-treated coronary artery lesions

from 5 prospective studies (ABSORB II, ABSORB China, ABSORB Japan, ABSORB III, and ABSORB Extend). Outcomes

through 3 years (and between 0 to 1 and 1 to 3 years) were assessed according to pre-specified definitions of optimal

technique (pre-dilation, vessel sizing, and post-dilation). Multivariable analysis was used to adjust for differences in up

to 18 patient and lesion characteristics.

RESULTS Optimal pre-dilation (balloon to core laboratory-derived reference vessel diameter ratio $1:1), vessel size

selection (reference vessel diameter $2.25 mm and #3.75 mm), and post-dilation (with a noncompliant balloon

at $18 atm and larger than the nominal scaffold diameter, but not by >0.5 mm larger) in all BVS-treated lesions were

performed in 59.2%, 81.6%, and 12.4% of patients, respectively. BVS implantation in properly sized vessels was an

independent predictor of freedom from TLF through 1 year (hazard ratio [HR]: 0.67; p ¼ 0.01) and through 3 years

(HR: 0.72; p ¼ 0.01), and of freedom from ScT through 1 year (HR: 0.36; p ¼ 0.004). Aggressive pre-dilation was an

independent predictor of freedom from ScT between 1 and 3 years (HR: 0.44; p ¼ 0.03), and optimal post-dilation was

an independent predictor of freedom from TLF between 1 and 3 years (HR: 0.55; p ¼ 0.05).

CONCLUSIONS In the present large-scale analysis from the major ABSORB studies, after multivariable adjustment for

baseline patient and lesion characteristics, vessel sizing and operator technique were strongly associated with BVS-related

outcomesduring3-year follow-up. (ABSORBIIRandomizedControlledTrial [ABSORB II];NCT01425281;ABSORB III Randomized

Controlled Trial [RCT] [ABSORB-III]; NCT01751906; A Clinical Evaluation of Absorb Bioresorbable Vascular Scaffold [Absorb

BVS] System in Chinese Population—ABSORB CHINA Randomized Controlled Trial [RCT] [ABSORB CHINA]; NCT01923740

ABSORB EXTEND Clinical Investigation [ABSORB EXTEND]; NCT01023789 AVJ-301 Clinical Trial: A Clinical Evaluation of

AVJ-301 [Absorb BVS] in Japanese Population [ABSORB JAPAN]; NCT01844284) (J Am Coll Cardiol 2017;-:-–-)
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B ioresorbable vascular scaffolds (BVS)
are intended to provide early
mechanical support and antiprolifer-

ative drug delivery similar to metallic drug-
eluting stents (DES), but then completely
resorb within several years, normalizing
vascular adaptive responses and improving
late outcomes (1). The poly-L-lactic acid–
based everolimus-eluting Absorb BVS
(Abbott Vascular, Santa Clara, California)
was the first scaffold to be approved in both
the United States and European Union, and

is the most widely used resorbable device with
approximately 150,000 coronary implants globally to
date. Randomized trials and observational registries
performed in patients undergoing percutaneous coro-
nary intervention have demonstrated higher 1-year
and midterm rates of device thrombosis and adverse
events with Absorb compared to contemporary DES
(2–6), leading to reduced device use and the recent
decision by the manufacturer to halt production.
However, most early protocols emphasized a cautious
approach to BVS implantation to avoid strut fracture
(7–9). Recent studies have suggested that adverse
events after BVS may be more frequent with either
undersizing or oversizing the scaffold relative to the
vessel diameter, as well as with implantation in small
vessels and suboptimal angiographic results (10,11).
This has led to the concept of “PSP” (optimal pre-
dilation, vessel and device sizing, and post-dilation)
to optimize BVS outcomes (12). However, the criteria
for PSP have varied from study to study, and prior in-
vestigations of the relationship between PSP and BVS
results have not adjusted for baseline patient and
lesion characteristics, which may have influenced
operator choice of technique and outcomes (11–14).
In addition, the effect of a specific technique may
vary before 1 year (the period during which strut
endothelialization occurs and neointimal hyperplasia
develops) and between 1 and 3 years (just prior to

complete scaffold bioresorption, and during which
structural discontinuities are more likely to clinically
manifest).

We therefore performed a comprehensive analysis
of the effect of procedural technique on early and late
BVS outcomes from the ABSORB clinical trials.

METHODS

The present study represents an academic collabora-
tion between the study chairs and principal in-
vestigators of the ABSORB II, ABSORB Japan, ABSORB
China, and ABSORB III randomized trials, as well as
the ABSORB Extend nonrandomized registry (15–19).
The study designs for the 4 randomized trials have
been recently summarized (3), and the ABSORB
Extend protocol has been described (19). The number
of sites, number of patients, and principal lesion and
vessel inclusion criteria for the 5 studies are shown in
Online Table 1. Each study was performed after
institutional review board or ethics committee
approval, and all patients signed informed, written
consent.

The data from the 5 studies were pooled at the
Cardiovascular Research Foundation. The present
analysis population consists of all patients treated
with the first-generation BVS. At the time of the
present report, clinical follow-up is complete through
3 years in all 5 studies. The sponsor (Abbott Vascular)
provided funding for the present analyses, but was
otherwise uninvolved in data analysis or manuscript
preparation.

DEFINITIONS AND ANALYSIS PLAN. Prior to any
data analysis, the investigators pre-specified by
consensus the parameters to define optimal tech-
nique. Given the availability of Absorb scaffold sizes
during enrollment of these studies, and consistent
with the protocol directives, optimal vessel sizing was
pre-specified to be present when the reference vessel
diameter (RVD) of the target lesion was $2.25 mm
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AND ACRONYMS

BVS = bioresorbable vascular

scaffold(s)

DES = drug-eluting stent(s)

ILSD = intraluminal scaffold

dismantling

PSP = optimal pre-dilation,

vessel and device sizing, and

post-dilation

ScT = scaffold thrombosis

TLF = target lesion failure
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