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General Introduction

Cardiovascular diseases (CVD), with coronary artery disease (CAD) being the most
common type, are the leading cause of death globally. After numerous experiments
on animals', coronary bypass grafting (CABG) was developed as treatment option for
stenosed or completely occluded coronary. A German surgeon named Robert Goetz
performed a CABG (IMA to LAD) on a human in a New York hospital in 1960, using a non-
suture technique. The first suture technique based CABG procedure took place in 1964
by the Russian Vasilli Kolesov. Unfortunately, rate of mortality was high in these days,
yet technology accelerated and improvements were made, which reduced the one-year
mortality rate to approximately 3%. 2

Andreas Gruentzig performed his first successful coronary angioplasty in 1977.> How-
ever, still in these early days many patients died or needed surgery the same day. Since
then, numerous important developments have taken place within the field of interven-
tional cardiology with a subsequent decrease in event rates. From the mid-eighties, the
use of bare metal stents (BMS) reduced the high rate of acute recoil seen with classical
angioplasty * but they went along with the frequent (up to 25%) occurrence of in-stent
restenosis (ISR) within the first year after implant due to neointimal hyperplasia. ° This
phenomenon was contested by the introduction of metallic drug-eluting coronary
stent (DES) in 1999 which subsequently, reduced the 1- and 2-year rates of restenosis
and repeated revascularizations below 10% and soon, they became the gold standard
for the treatment of CAD. However, DES were not devoid of limitations such as chronic
inflammation, neoatherosclerosis, stent fracture, incomplete endothelization, loss of
normal vessel geometry and vasomotion. Re-intervention rate using DES beyond 1 year
post-implant, is on average 1 - 2% per year. ®’

The mean age of patients treated with PCl is approximately 65 years. While treatment
of ischemic heart disease improves and patients become older, the PCl population has
quite some years to live after their first stent implant and the long-term risk of adverse
events can be up to 20%. Therefore, new technologies have to be developed with the
aim of improving outcomes beyond one year and envision 10 to 20 year durability of
PCl. As mechanical support is most important to prevent acute recoil and preserving the
lumen during the subsequent vascular healing process in the next three months, a tem-
porary supportive device should be sufficient. This would eliminate the late response to
the permanent metallic devices mentioned above.

Up to this moment, five bioresorbable scaffolds (BRS) received “Conformité Européene”
(CE) mark: 1) the DESolve novolimus-eluting bioresorbable coronary scaffold system
(Elixir Medical Corporation, Sunnyvale, California, USA), made of poly-L-lactic acid; ®; 2)
ART Pure (Terumo Corporation, Tokio, Japan and Arterial Remodeling Technologies S.A.
[ART], Noisy le Roi, France), a scaffold made of poly-D, L-lactic acid without any drug-
elution; 3) the Magmaris scaffold (previously known as DREAMS, Biotronik AG, Biilach,
Switzerland), a sirolimus-eluting and magnesium based scaffold. °; 4) Fantom (REVA
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Medical, San Diego, California, USA), a sirolimus-eluting poly-tyrosine-derived poly-
carbonate scaffold. '° 5) the everolimus-eluting Absorb bioresorbable vascular scaffold
(BVS, Abbott Vascular, Santa Clara, California, USA), made of poly-L-lactide. Hypothesized
advantages of the BVS over DES are late lumen enlargement, restored vasomotion, no
interference with non-invasive imaging and complete resorption in approximately three
years, leaving nothing behind. """

The firstiteration of the BVS (1.0) was tested in the ABSORB Cohort A in 2006. This study
included only low-risk patients with simple lesions, with late lumen loss (LLL) as primary
endpoint. ”* A second iteration of the device was developed with improvement in me-
chanical integrity and was tested in the ABSORB cohort B trial, revealing good results,
with LLL of 0.19+£0.18 mm at six months. Multiple randomized controlled trials (RCTs),
mainly designed for regulatory approval in different countries which compare BVS with
the best-in-class everolimus DES (Xience, Abbott Vascular, Santa Clara, California, USA),
reported comparable results on the short-term (one year). """ However, complex pa-
tients (acute myocardial infarction) and lesions (bifurcation, heavy calcification, chronic
total inclusion [CTO]) were excluded. Because of the limited in- and exclusion criteria
used in RCTs, patients included in registries are more representative of usual practise.
Therefore, registry-based results are important and have a higher generalizability.

At the Absorb BVS’s clinical introduction in September 2012, the Erasmus Medical
Centre started two prospective, single-arm, investigator-initiated registries as a struc-
tured program, aiming at hospital quality control and an increase in knowledge to share
with the interventional cardiology community through scientific publications. Up to this
day, there is still a lack of data concerning the implementation of this new technology in
‘real-world’ patients, consisting of more complex subsets such as ACS patients, calcified
and bifurcation lesions and with a longer duration of follow-up.

Scope of this thesis

The aim of this thesis is to investigate the early and mid-term performance of the
Absorb BVS in more complex lesions and higher-risk patients, when treated in a diverse
clinical practice.

Also, the purpose is to identify potential factors that could influence these outcomes
to optimize patient and lesion selection, procedural strategies and post-procedural
pharmaceutical treatment. Lastly, more information is necessary regarding the mecha-
nisms of scaffold failure (both scaffold thrombosis and restenosis) and to develop this
treatment further and treatment options are provided.

The early outcomes of this new device in will be investigated in Part I, using different
quantitative techniques in different clinical scenarios. We will use early proven surrogate
endpoints and look at short-term outcomes.

Part Il will examine the mid-term outcomes in relation to complex lesion and patient
subtypes and clinical presentations to identify predictors of potential unfavourable
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results. This was done in a more general population and in specific higher-risk groups
such ACS patients, calcified and bifurcation lesions.

Part Il will report on late events, occurring during the resorption phase. It will focus on
scaffold thrombosis and restenosis and concerns results from cases with poor outcome.
Also, we will provide some suggestions for how to handle these.

In the final section (Discussion), observations from this research will be discussed
while integrating these with the current international literature to an updated state-
ment on the use of this first-generation bioresorbable vascular scaffold and directions

for improvement in outcome.
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