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Abstract

Background: Current revascularisation guidelines recommend coronary stenting with either a bare metal stent or a drug
eluting stent. The results of bioresorbable vascular scaffold (BVS) implantation in the setting of both stable angina and acute
coronary syndrome (ACS) have proven to be both safe and efficacious.

Aim: To describe current use and real life experience among Polish percutaneous coronary intervention (PCl) operators in
using BVS since they were made commercially available on our market.

Methods: We performed a one-arm retrospective observational registry study which enrolled patients in 30 invasive cardiol-
ogy centres in Poland who had their PCl procedure performed between October 2012 and November 2013. All patients
who received at least one BVS stent during index PCl were included in the registry. There were no additional inclusion or
exclusion criteria.

Results: There were 591 patients enrolled in the registry in 30 centres in Poland. Of these, 48% were with stable angina
(CCS I-111) and 52% with ACS (23% unstable angina, 18% NSTEMI and 11% STEMI). Radial access for PCI was used in 70%
of cases. Left anterior descending was the target lesion in 48% of patients and predilatation used in 90%. PCI complications
occurred very rarely with dissection in 2.9% of patients, slow-flow in 0.5%, no-reflow in 0.17%, and side branch occlusion
in 0.33%. Technical success, defined as successful BVS delivery to the lesion, was achieved in all cases (100%). There were
no periprocedural deaths.

Conclusions: The early in-hospital results of this large scale national registry of ‘real world” utilisation of BVS in Poland present
excellent device performance in a properly selected group of patients with appropriate lesion preparation.
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BVS Registry in Poland

INTRODUCTION

Stent implantation has been proven to be superior to bal-
loon angioplasty [1, 2]. Current revascularisation guidelines
recommend coronary stenting with either a bare metal stent
(BMS) or a drug eluting stent (DES) as the method of choice
for suitable atherosclerotic coronary lesions both in acute
coronary syndromes (ACS) and stable angina [2, 3]. The
results of many clinical trials, registries and meta-analyses
have shown a significant reduction in mortality and target
vessel revascularisation with DES compared to BMS also in
long term observation [4-8]. Even though the target vessel
revascularisation rates and occurrence of stent thrombosis
is very low with the new generation of DES and there is less
need for dual antiplatelet therapy, still the major drawback
of coronary stent platform remains [6, 9]. The implantation
of a permanent stent scaffold is associated with irreversible
changes and the impairment of endothelial function [10].

The notion of implantation of fully biodegradable scaf-
folds that allow for vessel wall regeneration and hopefully
endothelial function recovery have became a reality in recent
years with positive results from the family of ABSORB trials
which have proven that the new bioresorbable vascular scaf-
folds (BVS) stent platform is both safe and efficacious [11-14].
The BVS has also been tested with positive results in the ACS
setting, with outcomes comparable to classic drug-eluting
metal stents [15].

Our aim was to describe the experience of using BVS
in Poland since they were made commercially available on
our market.

METHODS

We performed a one-arm retrospective observational regis-
try study which enrolled patients in 30 invasive cardiology
centres in Poland (see Appendix) who had their percutane-
ous coronary intervention (PCl) procedure performed be-
tween October 2012 and November 2013. Patients’ blinded
data was entered into the electronic case report form by
collaborating physicians in these centres in an intense period
of two weeks in November/December 2013. All patients
who received at least one BVS stent during index PCl were
included in the registry. There were no additional inclusion
or exclusion criteria. Since this was a retrospective registry,
there was no influence on the procedure itself as well as
further treatment. Only baseline clinical and demographic
characteristics of the patients, past medical history, an-
giography and PCl details as well as periprocedural and
in-hospital outcomes are reported in this paper. Further
clinical observation in long-term follow up is ongoing and
will be addressed in future papers.

This study was executed in cooperation with an inde-
pendent contract research organisation — Krakow Cardio-
vascular Research Institute (KCRI, Poland).
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Table 1. Demographic and medical history of enrolled patients

Number of patients 591
Age 60.6 = 10.3
Family history of CAD 28%
Diabetes mellitus 33%
Dyslipidaemia 81%
Hypertension 83%
Smoking 41%

CAD — coronary artery disease
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Figure 1. Age distribution in studied group

Statistical methods
Data was analysed according to the established statisti-
cal standards. Categorical variables were presented with
counts and as percentages and continuous variables as
means = standard deviation. All calculations were done with
JMP 9.0.0 software.

RESULTS
There were 591 patients enrolled in the registry in 30 centres
in Poland. Of these, 48% were with stable angina (CCS I-II)
and 52% with ACS (23% unstable angina, 18% non-ST eleva-
tion myocardial infarction and 11% ST-elevation myocardial
infarction). Baseline demographics and past medical history
are presented in Table 1 and age distribution in Figure 1. Pro-
cedural details of angiography and lesion characteristics are
described in Table 2. Of the 6% of arteries described as ‘other’
42% were marginal branches, 40% diagonal branches, 10%
saphenous vein grafts, 5% intermediate artery and 3% right pos-
terior descending artery. The PCl procedure in detail is shown
in Table 3. Sizing of coronary balloons for predilatation in rela-
tion to BVS stent diameter is depicted in Figure 2, whereas the
pressures for postdilatation are shown in Figure 3. PCI peripro-
cedural complications occurred very rarely, with dissection in
2.9% of patients, slow-flow in 0.5%, no-reflow in 0.17%, and
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Table 2. Details of angiography and lesion characteristics

Radial approach 70%
Target lesion location:
LAD 48%
Cx 19%
RCA 27%
Other 6%
Lesion type:
A 28%
B1 36%
B2 22%
C 14%
Vessel tortuosity:
None 32%
Mild 51%
Moderate 16%
Severe 1%
Calcification:
None 43%
Mild 41%
Moderate 15%
Heavy 1%
Bifurcation lesion:
Side branch < 2 mm 19%
Side branch > 2 mm 7%
None 74%
Vessel sizing method:
IVUS 1%
IVUS + OCT 3%
ocT 4%
QCA 31%
Visual 61%
Predilatation 90%

LAD — left anterior descending; Cx — circumflex; RCA — right coro-
nary artery; IVUS — intravascular ultrasound; OCT — optical coherence
tomography; QCA — quantitative coronary angiography

side branch occlusion in 0.33%. Technical success, defined
as successful BVS delivery to the lesion, was achieved in all
cases (100%). There were no periprocedural deaths. Dual
antiplatelet therapy for 12 months was prescribed in 85% of
patients, and only for six months in 15%. In most cases, it was
clopidogrel (86%) that was added on top of aspirin with only
sporadic cases of prasugrel (8%) or ticagrelor (6%).

DISCUSSION
Even though the clinical evidence of the safety and efficacy
of fully BVS ABSORB is growing, most of the experience is
still based on the results of single arm observational trials like
ABSORB A&B with 131 patients and Absorb Extend with
800 patients (results not published yet). Starting from 2012,
when the BVS platform became commercially available, small
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Table 3. Percutaneous coronary intervention procedure details

Variable STEMI

Number of implanted BVS stents:

1 86%

2 1%

3 2%

4 or more 1%
Postdilatation 40%
Pressure 16.9 £ 3.0 atm
Technical delivery success 100%

BVS — bioresorbable vascular scaffold; STEMI — ST elevation myocar-
dial infarction
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Figure 2. Diameter of coronary balloon used for predilatation
in relation to bioresorbable vascular scaffold stent diameter
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Figure 3. Postdilatation pressure distribution in studied group

registries especially focusing on the treatment of patients with
ACS have been reported. Our registry is to date the largest
investigator-initiated multicentre report of everyday usage of
BVS in real life settings among a wider population of patients
treated in 30 interventional cardiology centres in Poland.
The main finding of this report is high procedural success
with commonly observed incidence of periprocedural com-
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plications in the selected patient cohort with implanted BVS.
It may thus not reflect general ACS population outcomes. On
the other hand, investigators’ subjective perceptions of the
technical implantation aspects were very favourable.

The low complication rate is probably related to differ-
ent factors, with patient and lesion selection and procedural
technique among the most important ones. Although the study
population was young (mean age 60 years), there was a wide
range of patients, from their 30s to their 80s.

In the ABSORB A&B, only patients with simple short le-
sions were included. The ABSORB Extend allowed using BVS in
longer lesions. Among our cohort, the majority of patients had
simple lesions A+B1 (64%) while more complex — C (accord-
ing to ACC/AHA lesion classification) were only found in 14%.
Proper lesion preparation with predilatation and high pressure
inflations may play a crucial role in device performance.

Very low incidence of side branch occlusion was reported
in the present cohort, in 0.33% of patients. According to the
polled data from ABSORB cohort B and ABSORB Extend,
this can vary between 1.7% and 10.5% and is related to the
size of the side branch. In our cohort, 74% of dilated lesions
were without any side branches involved and only in 19% of
patients did the side branch at the culprit lesion have a dia-
meter smaller than 2 mm.

Edge dissection was reported in 2.9% of cases, but according
to the ABSORB trials definitions, stenting due to dissection is not
assessed as procedural failure. The mechanism of edge dissec-
tion was not validated, but the most common mechanism can
be related to the vessel sizing or procedure technique. Although
detailed quantitative coronary angiography (QCA) measurement
of maximal vessel diameter in reference ‘landing zones’— Dmax
is strongly recommended, in the presented large cohort of pa-
tients QCA was done only in 31% and other methods of sizing
such as optical coherence tomography or intravascular ultrasound
were used in 7%. In the vast majority of patients (61%), sizing
was done based on visual assessment. However, it isimportant to
note that only the most experienced operators performed these
procedures and it will be very important to evaluate the efficacy
and safety of such an approach also in the follow up data.

Procedural aspects important for the discussion were that
in 10% of patients after lesion assessment the predilatation was
omitted and direct stenting was performed. A similar number
of direct stentings (9%) was also reported in the POLAR ACS
registry. In the remaining 90% of patients, predilatation was
done and in 43% with more aggressive balloon sizing with the
diameter equal or larger to the diameter of the planned BVS.

In 40% of patients, postdilatations were performed with
high-pressure inflations. It is important to note here that during
the time the registry was being conducted, the BVS sizing was
limited to diameters of 2.5 mm, 3.0 mm and 3.5 mm and length
from 6 to 18 mm (the latter one only in 2.5 and 3.0 diameters).

The small number of patients with moderate (16%) or
severe (1%) vessel tortuosity as well as moderate (15%) and
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heavy (1%) calcifications at the culprit lesion and adequate lesion
preparation allowed us to obtain 100% device delivery success in
this selected patient population. On the other hand, our results
were confirmed also in a greater variety of complex lesions.

In 15% of patients, even though the technology is more
expensive than standard DES, operators decided to use
more than one BVS device per patient. This looks especially
attractive for patients with very long and diseased vessels to
avoid full metal jacket as well in patients in whom one session
multivessel BVS stenting offers the opportunity for full revascu-
larisation and the return of normal vasomotion in the future.

In this multicentre registry, dual antiplatelet therapy
(DAPT) strategy was mainly based on clopidogrel (86%) and
usually prescribed for 12-month therapy; six month DAPT was
prescribed only in 15% of patients. The DAPT strategy after
BVS is certainly worth additional investigation. The results of
the German ACS registry have provided vital information that
all cases of acute stent thrombosis were reported only on tica-
grelor [15]. In the present registry, we report only procedural
complications, and long-term observation is being collected.

Limitations of the study
The major limitation of this study is due to its non-randomised
manner and all known drawbacks of registry studies. No an-
giographic analysis was performed and no long-term observa-
tion (beyond hospital discharge) is currently available, but it
is ongoing and will be addressed in subsequent manuscripts.

CONCLUSIONS
The initial results of this large scale national registry of the ‘real
world” utilisation of BVS in Poland have presented excellent
device performance in a selected group of patients with ap-
propriate lesion preparation. BVS implantation in patients with
a variety of clinical presentations ranging from stable angina
to myocardial infarction is related to low complication rates.

Conflict of interest: none declared
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APPENDIX. Centers and Investigators according to the number of patients enrolled

Investigators Centres

Adrian Wiodarczak

Miedziowe Centrum Zdrowia S.A. w Lubinie

Lech Polonski, Przemystaw Trzeciak

$laskie Centrum Chordb Serca w Zabrzu

Dariusz Dudek, tukasz Rzeszutko, Rafat Depukat,
Wojciech Zasada, Zbigniew Siudak

Szpital Uniwersytecki w Krakowie

Andrzej Ochata, Tomasz Roleder

Gornoslaskie Centrum Medyczne w Katowicach

Robert J. Gil, Jacek Bil

Centralny Szpital Kliniczny MSW w Warszawie

Wiadystaw Sinkiewicz, Wojciech Balak

Szpital Uniwersytecki nr 2 im. dr Jana Biziela w Bydgoszczy

Mitosz Mar¢, Kamil Skoczynski

Szpital Wojewddzki nr 2 w Rzeszowie

Janusz Kochman, Arkadiusz Pietrasik, Mariusz Tomaniak

Samodzielny Publiczny Centralny Szpital Kliniczny w Warszawie

Andrzej Cwetsch, Wojciech Wasek, Wojciech Samul

Wojskowy Instytut Medyczny w Warszawie

Marek Krol, Pawet Wieja

| Oddziat Kardiologiczno-Angiologiczny PAKS w Ustroniu

Krzysztof Reczuch, Artur Telichowski, Andrzej Szczepanski

4. Szpital Wojskowy z Poliklinika we Wroctawiu

Zygfryd Reszka, Jakub Ostrowski, Edward Szulewski,
Gabriel Rucinski, Andrzej Skowronski, Michat Jaskiewicz,
Wiestaw Jary

Wojewddzki Szpital Zespolony w Elblagu

Jacek Kubica, Michat Kasprzak, Adam Sukiennik

Szpital Uniwersytecki nr 1 im. A. Jurasza w Bydgoszczy

Marcin Gruchata, Dariusz Cie¢wierz, Piotr Szargiej

I Klinika Kardiologii, Akademickie Centrum Kliniczne, Gdanski Uniwersytet Medyczny

Adam Mtodziankowski

V Oddziat Kardiologii Inwazyjnej i Angiologii PAKS w Mielcu

Henryk Danielewicz, Norbert Markiel, Piotr Danielewicz

Regionalny Szpital Specjalistyczny im. dr. Wt. Bieganskiego w Grudzigdzu

Andrzej Kleinrok, Tomasz Domanski

Samodzielny Publiczny Szpital Wojewddzki im. Papieza Jana Pawta Il w Zamosciu

Marek Ujda, Grzegorz Hys, Pawet Procnal

Powiatowy Szpital Specjalistyczny w Stalowej Woli

Adam Kern

Oddziat Kardiologii Wojewddzkiego Szpitala Specjalistycznego w Olsztynie

Mariusz Truszczynski

NAFIS SA, Osrodek Kardiologii Inwazyjnej w Lesznie

Pawet Jasionowicz

Nyskie Centrum Kardiologii Polsko-Amerykanskich Klinik Serca

Janusz Prokopczuk, Jarostaw Stachura, Stefan Sambor-
ski, Witold Babirski

IV Oddziat Kardiologii Inwazyjnej, Elektrostymulacji i Angiologii; American Heart
of Poland, Kedzierzyn KoZle

Witold Zmuda, Piotr Czunko, Grzegorz Szastak

Centrum Kardiologii Inwazyjnej, Elektroterapii i Angiologii w O$wiecimiu

Rafat Wyderka

Zgierskie Centrum Kardiologii MED-PRO

Adam Witkowski, Pawet Tyczynski

Instytut Kardiologii w Warszawie

Jerzy Matysek, Jacek Jakata

Szpital Swietego Rafala w Krakowie

Gerard Grossmann, Waldemar Ruminski

Wojewddzki Szpital Specjalistyczny w Lublinie

Tomasz Barwinski

EUROMEDIC, Swietokrzyskie Centrum Medyczne w Konskich

Piotr Kazimierczak, Przemystaw Zielinski

Szpital Powiatowy w Radomsku

Alicja Stanczak-Krop, Gerard Grossmann

Szpital Specjalistyczny Ducha Swietego w Sandomierzu
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Zastosowanie stentow bioresorbowalnych

w leczeniu chorych ze stabilng dtawica
piersiowg oraz ostrymi zespotami wiencowymi.
Doswiadczenia polskich osSrodkow
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“Instytut Medycyny Doswiadczalnej i Klinicznej, Polska Akademia Nauk, Warszawa

8]| Katedra Kardiologii, Uniwersytet Mikotaja Kopernika w Toruniu, Collegium Medicum w Bydgoszczy, Szpital Uniwersytecki Nr 2, Bydgoszcz
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Streszczenie

Wstep: W aktualnych wytycznych dotyczacych przezskérnej rewaskularyzacji wiericowej zaleca sie stentowanie jako metode
z wyboru leczenia istotnych zmian miazdzycowych w zakresie tetnic wieficowych przy uzyciu stenéw typu BMS oraz DES.
Wstepne wyniki badan z uzyciem stentéw bioabsrobowalnych (BVS) zaréwno u chorych ze stabilng dtawica piersiowa, jak
i z ostrymi zespotami wieficowymi potwierdzaja ich bezpieczenstwo i skutecznosé.

Cel: Celem badania byto opisanie aktualnego zastosowania stentéw typu BVS w codziennej praktyce klinicznej w Polsce po
udostepnieniu ich przez producenta do obrotu komercyjnego.

Metody: W retrospektywnym badaniu obserwacyjnym wzieto udziat 30 pracowni kardiologii inwazyjnej w Polsce, w ktérych
implantowano stenty typu BVS miedzy pazdziernikiem 2012 a listopadem 2013 r. Kazdy pacjent, ktéry miat wszczepiony co
najmniej 1 stent typu BVS, byt zakwalifikowany do rejestru. Nie stosowano dodatkowych kryteriéw wiaczenia i wytaczenia.

Wyniki: Zebrano dane dotyczace 591 os6b. Objawy stabilnej dtawicy piersiowej (CCS I-ll) stwierdzono u 48% z nich,
a u pozostatych 52% rozpoznano ostry zespét wiericowy (niestabilna dfawica piersiowa: 23%, NSTEMI: 18%, STEMI: 11%).
W 70% przypadkéw zabieg wykonano z dostepu promieniowego. U 48% chorych tetnica docelowa byta gataz miedzykomo-
rowa przednia, a predylatacje stosowano w 90% przypadkéw. Powikiania przezskrérnej interwencji wieficowej wystepowaty
rzadko: dyssekcja u 2,9% pacjentéw, slow flow u 0,5% os6b, no-reflow u 0,17% oséb, a okluzja gatezi bocznej u 0,33% cho-
rych. W 100% przypadkéw badacze uznali, ze zabieg zakoriczyt sie sukcesem. Nie odnotowano zgonéw okotozabiegowych.

Whioski: Wstepne wyniki tego narodowego rejestru pacjentéw, ktérym implantowano stent typu BVS, pokazuja praktyke
kliniczng implantacji nowych stentéw oraz skutecznos¢ i bezpieczenstwo w wybranej grupie chorych po odpowiednim przy-
gotowaniu zmian w tetnicach wieficowych.

Stowa kluczowe: stent bioresorbowalny, ostre zespoty wieficowe, stabilna dfawica, rejestr
Kardiol Pol 2014; 72, 12: 1394-1399
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