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Abstract

Aims: In the drug-eluting stent (DES) era, patients with acute coronary syndrome (ACS) had a higher risk
of early stent thrombosis compared with stable patients. The present study aimed to evaluate whether the
same is true for the bioresorbable vascular scaffold (BVS) (Abbott Vascular, Santa Clara, CA, USA).

KEYWORDS

® acute coronary
syndrome
o scaffold

thrombosis Methods and results: We assessed the relationship between the incidence of definite/probable scaffold

thrombosis (ScT) (overall ScT and early ScT) and ACS percentage with the latest publications, includ-
ing the most recent large randomised controlled trials. Out of a total study population of 13,708 devices
in 45 trials, overall ScT was observed in 185 devices (1.35%) at a weighted mean follow-up period of
9.4 months, while early ScT was reported in 125 devices (0.97%) out of 12,896 devices in 44 trials. Meta-
regression analysis demonstrated no significant correlation between overall/early ScT and the percentage of
patients with ACS (overall ScT: R?=0.030, p=0.255; early ScT: R>=0.067, p=0.090).

Conclusions: ACS appeared to have little impact on the incidence of ScT after the implantation of BVS.
Further clinical study is warranted to investigate the predictors of ScT using multivariate analysis with suf-

ficient statistical power.
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Introduction

Lipinski et al reported that studies with a higher percentage of
patients undergoing percutaneous coronary intervention (PCI) for
acute coronary syndrome (ACS) with bioresorbable vascular scaf-
folds (BVS) (Absorb; Abbott Vascular, Santa Clara, CA, USA)
had a trend towards an increased risk of ScT (scaffold thrombosis)
during follow-up'. This trend seems to be in line with the fact that,
in the drug-eluting stent (DES) era, patients with ACS (0-3.1%)
had a higher risk of early stent thrombosis compared with stable
patients (0.3-0.4%)>. However, TROFI II, the most recent ran-
domised controlled trial comparing BVS and DES in patients with
ST-elevation myocardial infarction revealed a better healing score
after the implantation of BVS than DES, and low event rate of
scaffold thrombosis, implying the possibility of a different impact
of ACS on ScT when compared to DES?.

Methods

We reassessed the relationship between the incidence of definite/
probable ScT (overall ScT and early ScT [up to one month after
device implantation] when available) and ACS percentage with
the most recent registry data and large randomised controlled tri-
als, including TROFI II, ABSORB Japan, ABSORB China, and
ABSORB I1I trials in addition to those in the meta-regression analy-
sis from Lipinski et al'*. Two independent reviewers (C. Collet and
T. Asano) systematically searched (August 2016) EMBASE/PubMed
and available abstract data, applying the search terms “bioresorb-
able” AND “scaffold”. We included in the analysis only trials in
which the percentage of ACS was available. The longest available
follow-up was used for overall ScT when available. Definitions for
ScT were consistent with Academic Research Consortium criteria’.
Meta-regression analysis with weighting of studies based on the
number of patients was performed to assess the correlation of ScT
with the percentage of ACS of each trial. Details of the systematic
review and statistical analysis are shown in the Online Appendix.

Results

The trials included in this analysis are shown in Online Table 1. Out
of a total study population of 13,708 devices in 45 trials, overall ScT
was observed in 185 devices (1.35%) at a weighted mean follow-up
period of 9.4 months, while early ScT was reported in 125 devices
(0.97%) out of 12,896 devices in 44 trials. Meta-regression analysis
demonstrated no significant correlation between overall/early ScT
and the percentage of patients with ACS (overall ScT: R=0.030,
p=0.255 [Figure 1Al; early ScT: R>=0.067, p=0.090 [Figure 1B]).

Discussion

The present short report demonstrates that ACS appeared to have
little impact on the incidence of ScT after the implantation of
BVS despite our expectation based on the data in the DES era.
Possible explanations are as follows. 1) BVS struts might be more
embedded in the ACS lesions than in the stable lesions, resulting
in less flow disturbance by less protruded struts into the lumen.
The main plaque morphology in ACS lesions is fibroatheroma
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Figure 1. Correlation between definite/probable scaffold thrombosis
and the percentage of patients with acute coronary syndrome.
Meta-regression analysis with (solid line) and without (dotted line)
weighting of studies based on the number of patients was performed
to assess the correlation of overall (A) and early ScT (B) with the
percentage of acute coronary syndrome of each trial.

and thrombus in which even relatively wide struts of BVS can
embed well®. 2) One of the possible causes of ScT is underdeploy-
ment of the device, which could be more frequently observed in
the stable lesions with hard plaque such as fibrous or fibrocalcific
plaques than in the soft tissue such as fibroatheroma and throm-
bus in ACS lesions. Both explanations consequently lead to the
same situation. The thick protruding struts and dense distribution
of the struts of underdeployed devices disrupt the laminar flow
and induce endothelial shear stress disturbances. Low endothelial
shear stress attenuates the endothelial expression of nitric oxide,
prostacyclin 12, and tissue plasminogen activator, shifting towards
a prothrombotic state’. Additionally, low endothelial shear stress
may promote stent/scaffold thrombosis by inhibiting endothelial
cell proliferation and retarding re-endothelialisation of the artery
and strut surface'®. The improvement of strut embedment and
device expansion can relatively weaken the impact of ACS on the
incidence of ScT when compared with DES. These speculations
need to be confirmed by further precise investigations.

Of note, the present analysis should be considered hypothesis-
generating only, and results should be interpreted with caution.



The interpretation of results from a systematic review of observational
data is particularly challenging as the included studies are often of vari-
able quality and often do not use appropriate quality assurance pro-
cesses. Selection bias due to lack of information on ACS data in some
publications should also be taken into consideration. Lastly, the use of
different definitions of ACS could be an important confounding factor.

Conclusions

ACS appeared to have little impact on the incidence of ScT after
the implantation of BVS. To assess the impact of ACS on ScT in
comparison with its impact on stent thrombosis, it is warranted to
investigate the predictors of ScT using multivariate analysis with

sufficient statistical power in a randomised controlled trial.

Impact on daily practice

The present systematic review and meta-regression analysis
suggested that ACS has little impact on the incidence of ScT
after the implantation of BVS despite our expectation based on
the data from the DES era. Although the present results should
be considered hypothesis-generating only, it may be conceivable
that the operators who intend to use BVS do not need to avoid
ACS lesions. Further clinical study is warranted to investigate
the predictors of ScT with multivariable adjustment and suffi-
cient statistical power.
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Supplementary data

Online Appendix. Methods

META-REGRESSION ANALYSIS

We reassessed the relationship between the incidence of definite/
probable ScT (overall ScT and early ScT [up to one month after
device implantation] when available) and acute coronary syn-
drome (ACS) percentage with the most recent registry data and
large randomised controlled trials, including TROFI 11, ABSORB
Japan, ABSORB China, and ABSORB III trials in addition to
those in the meta-regression analysis from Lipinski et al'-**.

Two independent reviewers (C. Collet and T. Asano) system-
atically searched (August 2016) EMBASE/PubMed and avail-
able abstract data, applying the search terms “bioresorbable”
AND “scaffold”. We also obtained presentation slides of the
late breaking clinical trials (including EuroPCR, Transcatheter
Cardiovascular Therapeutics and American College of Cardiology
meetings). We included studies in human patients: 1) who under-
went PCI for obstructive coronary artery disease; 2) with at least
one-month clinical follow-up data; and 3) who underwent place-
ment of the Absorb BVS. We excluded studies with inadequate
data for abstraction, duplication of data, studies using other
bioresorbable scaffolds (polymer or metallic), and studies using
metallic stents with a bioresorbable polymer coating. We included
case reports and case series when the denominators were available.

Data were abstracted by the same two investigators (C. Collet and

Impact of ACS on scaffold thrombosis

T. Asano) in accordance with PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines''. When
available, we abstracted clinical data in studies comparing clini-
cal outcomes of BVS and DES which predominantly used everoli-
mus-eluting permanent metallic stents. We included in the analysis
only trials in which the percentage of ACS was available. The
longest available follow-up was used for overall ScT when avail-
able. Definitions for ScT were consistent with Academic Research
Consortium criteria’.

STATISTICAL ANALYSIS
Meta-regression analysis with weighting of studies based on the
number of patients was performed to assess the correlation of ScT
with the percentage of ACS of each trial. Weight was calculated
using the following formula:

W=[P,(1-P)/N.]"
i: study identification; N: number of devices; P: proportion of ScT;
W: weight.

Only in the cases with the proportion of zero was an absolute
ScT number of 0.5 instead of zero employed for the calculation
of the proportion in order to compute the weight properly. All sta-
tistical analyses were performed with SPSS, Version 23.0.0 (IBM
Corp., Armonk, NY, USA).
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Online Table 1. Summary of the trials included in the meta-regression analysis.
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. Number | Number . Incidence of
Study name Number Follow-up duration of early |of overall Incldence:)f overall ScT
(months) seT ST early ScT (%) (%)
ABSORB FIRST 1,702 12 10 16 0.59 0.94 57.2 12
GABI-R 1,636 1 15 15 0.98 0.98 50 13
REPARA 1,479 1 13 13 0.88 0.88 78 14
ABSORB IlI 1,322 12 14 20 1.06 1.51 27 6
GHOST-EU 1,189 6 16 23 1.35 1.93 47 15
ABSORB EXTEND 812 12 NA 8 NA 0.99 27 16
Trobs et al 550 7.8 6 12 1.09 2.18 43 17
Rzeszutko et al 468 12 1 2 0.21 0.43 52 18
ISAR-ABSORB 419 12 6 12 1.43 2.86 38.9 19
ABSORB Il 329 12 2 3 0.61 0.91 21 20
BVS-EXAMINATION 290 24 6 12 2.07 4.14 100 21
ABSORB Japan 266 13 3 4 1.13 1.50 9.8 5
BVS EXPAND 249 20.7 0 4 0.00 1.61 59.1 22
ABSORB China 238 12 1 1 0.42 0.42 72.3 4
Dalos et al 220 10.2 1 1 0.45 0.45 53 23
Sainsous et al 200 22 0 0 0.00 0.00 61 24
UNDERDOGS 162 12 2 2 1.23 1.23 54 25
Nguyen et al 155 1 1 1 0.65 0.65 52 26
BVS-STEMI 151 18 4 6 2.65 3.97 100 27
Ozel et al 141 2 3 1.42 2.13 65.2 28
AMC 134 6 3 4 2.24 2.99 50 29
Gori et al 133 12 4 4 3.01 3.01 100 30,31
Sengottuvelu et al 132 6 1 1 0.76 0.76 91.3 32
PRAGUE-19 114 24.3 3 3 2.63 2.63 100 33
Costopoulos et al 108 10.8 1 1 0.93 0.93 48.2 34
Khripun et al 107 7.5 0 0 0.00 0.00 100 55
ABSORB B 101 60 0 0 0.00 0.00 27 36
Robaei et al 99 12 0 1 0.00 1.01 44 37
Jaguszewski et al 98 4.9 2 2 2.04 2.04 42 38
POLAR-ACS 98 12 1 1 1.02 1.02 100 39
TROFI 11 95 6 1 1 1.05 1.05 100 3
Costopoulos et al 92 0 0 0.00 0.00 11 40
Ching et al 79 6 2 2 2.53 2.53 50.6 41
EVERBIO Il 78 9 0 1 0.00 1.28 39 42
BVS-RAI 74 24 2 3 2.70 4.05 100 43
Wojcik et al 58 6 0 0 0.00 0.00 13 44
Ojeda et al 42 18 0 0 0.00 0.00 0 45
Poznan CTO-Absorb Pilot Registry 40 18.5 1 2 2.50 5.00 0 46
Mattesini et al 35 8.5 0 0 0.00 0.00 4 47
Stuijfzand et al 30 1 0 0 0.00 0.00 40 48
Wiebe et al 24 4.6 0 0 0.00 0.00 100 49
Kochman et al 23 7.6 1 1 4.35 4.35 100 50
West et al 20 4.8 0 0 0.00 0.00 30 51
Kajiya et al 11 1.8 0 0 0.00 0.00 100 52
May et al 10 4.8 0 0 0.00 0.00 30 53
Total 13,708 | Weighted follow-up 125 185 0.97 1.35
duration: 9.4 months
ACS: acute coronary syndrome; NA: not available; ScT: scaffold thrombosis




References

1. Lipinski MJ, Escarcega RO, Baker NC, Benn HA, Gaglia MA
Jr, Torguson R, Waksman R. Scaffold Thrombosis After
Percutaneous Coronary Intervention With ABSORB Bioresorbable
Vascular Scaffold: A Systematic Review and Meta-Analysis. JACC
Cardiovasc Interv. 2016;9:12-24.

2. Cook S, Windecker S. Early stent thrombosis: past, present,
and future. Circulation. 2009;119:657-9.

3. Sabat¢ M, Windecker S, Iniguez A, Okkels-Jensen L,
Cequier A, Brugaletta S, Hofma SH, Réaber L, Christiansen EH,
Suttorp M, Pilgrim T, Anne van Es G, Sotomi Y, Garcia-Garcia HM,
Onuma Y, Serruys PW. Everolimus-eluting bioresorbable stent vs.
durable polymer everolimus-eluting metallic stent in patients with
ST-segment elevation myocardial infarction: results of the ran-
domized ABSORB ST-segment elevation myocardial infarction-
TROFI 11 trial. Eur Heart J. 2016;37:229-40.

4. Gao R, Yang Y, Han Y, Huo Y, Chen J, Yu B, Su X, Li L,
Kuo HC, Ying SW, Cheong WF, Zhang Y, Su X, Xu B, Popma JJ,
Stone GW; ABSORB China Investigators. Bioresorbable Vascular
Scaffolds Versus Metallic Stents in Patients With Coronary Artery
Disease: ABSORB China Trial. J Am Coll Cardiol. 2015;66:
2298-309.

5. Kimura T, Kozuma K, Tanabe K, Nakamura S, Yamane M,
Muramatsu T, Saito S, Yajima J, Hagiwara N, Mitsudo K, Popma JJ,
Serruys PW, Onuma Y, Ying S, Cao S, Stachr P, Cheong WF,
Kusano H, Stone GW; ABSORB Japan Investigators. A randomized
trial evaluating everolimus-eluting Absorb bioresorbable scaffolds
vs. everolimus-eluting metallic stents in patients with coronary
artery disease: ABSORB Japan. Eur Heart J. 2015;36:3332-42.

6. Ellis SG, Kereiakes DJ, Metzger DC, Caputo RP, Rizik DG,
Teirstein PS, Litt MR, Kini A, Kabour A, Marx SO, Popma JJ,
McGreevy R, Zhang Z, Simonton C, Stone GW; ABSORB III
Investigators. Everolimus-Eluting Bioresorbable Scaffolds for
Coronary Artery Disease. N Engl J Med. 2015;373:1905-15.

7. Cutlip DE, Windecker S, Mehran R, Boam A, Cohen DJ, van
Es GA, Steg PG, Morel MA, Mauri L, Vranckx P, McFadden E,
Lansky A, Hamon M, Krucoft MW, Serruys PW; Academic Research
Consortium. Clinical end points in coronary stent trials: a case for
standardized definitions. Circulation. 2007;115:2344-51.

8. Sotomi Y, Onuma Y, Serruys PW, Kimura T. Embedment ana-
lyses in PCI with Absorb BRS. Presented at: EuroPCR Paris,
France, 2016.

9. Chatzizisis YS, Coskun AU, Jonas M, Edelman ER,
Feldman CL, Stone PH. Role of endothelial shear stress in the natu-
ral history of coronary atherosclerosis and vascular remodeling:
molecular, cellular, and vascular behavior. J Am Coll Cardiol.
2007;49:2379-93.

10. Akagawa E, Ookawa K, Ohshima N. Endovascular stent con-
figuration affects intraluminal flow dynamics and in vitro endothe-
lialization. Biorheology. 2004;41:665-80.

11. Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group.
Preferred reporting items for systematic reviews and meta-analy-
ses: the PRISMA statement. Ann Intern Med. 2009;151:264-9.

Impact of ACS on scaffold thrombosis

12. Seth A. ABSORB FIRST: 1-year clinical outcomes from
a prospective, multi-center global registry (abstr.). Presented at:
TCT San Francisco, USA, 2015.

13. Hamm C. 30-days-follow-up of the German-Austrian-
ABSORB register: GABI-R (abstr.). Presented at: EuroPCR Paris,
France, 2015.

14. Hernandez FH. REPARA: acute performance from Iberian
real-world experience (abstr.). Presented at: EuroPCR Paris, France,
2015.

15. Capodanno D, Gori T, Nef H, Latib A, Mehilli J, Lesiak M,
Caramanno G, Naber C, Di Mario C, Colombo A, Capranzano P,
Wiebe J, Araszkiewicz A, Geraci S, Pyxaras S, Mattesini A,
Naganuma T, Munzel T, Tamburino C. Percutaneous coronary
intervention with everolimus-eluting bioresorbable vascular scaf-
folds in routine clinical practice: early and midterm outcomes from
the European multicentre GHOST-EU registry. Eurolntervention.
2015;10:1144-53.

16. Abizaid A. ABSORB EXTEND: one year results in moder-
ately complex lesions (abstr.). Presented at: EuroPCR Paris, France,
2015.

17. Trobs M, Achenbach S, Réther J, Klinghammer L, Schlundt C.
Bioresorbable vascular scaffold thrombosis in a consecutive cohort
of 550 patients. Catheter Cardiovasc Interv. 2016;88:872-880.

18. Rzeszutko L, Siudak Z, Tokarek T, Plens K, Wlodarczak A,
Lekston A, Ochala A, Gil RJ, Balak W, Dudek D. Twelve months
clinical outcome after bioresorbable vascular scaffold implantation
in patients with stable angina and acute coronary syndrome. Data
from the Polish National Registry. Postepy Kardiol Interwencyjnej.
2016;12:108-15.

19. Hoppmann P, Kufner S, Cassese S, Wiebe J, Schneider S,
Pinieck S, Scheler L, Bernlochner I, Joner M, Schunkert H,
Laugwitz KL, Kastrati A, Byrne RA. Angiographic and clinical
outcomes of patients treated with everolimus-eluting bioresorbable
stents in routine clinical practice: Results of the ISAR-ABSORB
registry. Catheter Cardiovasc Interv. 2016;87:822-9.

20. Serruys PW, Chevalier B, Dudek D, Cequier A, Carrie D,
Iniguez A, Dominici M, van der Schaaf RJ, Haude M, Wasungu L,
Veldhof S, Peng L, Stachr P, Grundeken MJ, Ishibashi Y, Garcia-
Garcia HM, Onuma Y. A bioresorbable everolimus-eluting scaffold
versus a metallic everolimus-eluting stent for ischaemic heart dis-
ease caused by de-novo native coronary artery lesions (ABSORB
II): an interim 1-year analysis of clinical and procedural secondary
outcomes from a randomised controlled trial. Lancet. 2015;385:
43-54.

21. Brugaletta S, Gori T, Low AF, Tousek P, Pinar E, Gomez-
Lara J, Ortega-Paz L, Schulz E, Chan MY, Kocka V, Hurtado J,
Gomez-Hospital JA, Giacchi G, Munzel T, Lee CH, Cequier A,
Valdes M, Widimsky P, Serruys PW, Sabaté M. ABSORB bioresorb-
able vascular scaffold vs. everolimus-eluting metallic stent in
ST-segment elevation myocardial infarction (BVS EXAMINATION
study): 2-Year results from a propensity score matched comparison.
Int J Cardiol. 2016;214:483-4.

Z1°£102 uonuaniauoiny o



m
=
=
=
=
=3
(1]
=
<
(1]
=
=
o
=
N
o
—
=
—
N

22. Felix CM, Fam JM, Diletti R, Ishibashi Y, Karanasos A,
Everaert BR, van Mieghem NM, Daemen J, de Jaegere PP, Zijlstra F,
Regar ES, Onuma Y, van Geuns RM. Mid- to Long-Term Clinical
Outcomes of Patients Treated With the Everolimus-Eluting
Bioresorbable Vascular Scaffold: The BVS Expand Registry. JACC
Cardiovasc Interv. 2016;9:1652-63.

23. Dalos D. Early outcomes of real-world patients treated with
everolimus-eluting bioresorbable vascular scaffolds. Presented at:
AsiaPCR/SingLIVE 2015, Singapore, Singapore.

24. Sainsous J, Brunet J, Hager FX, Bayet G, Meille L, Dufaitre G,
Meuleman C, Ortuno F. 0505: Bioresorbable vascular scaffold: pre-
liminary experience of 200 patients and follow up at 18 months of
the first 100. Archives of Cardiovascular Diseases Supplements.
2016;8:10-11.

25. Biscaglia S, Ugo F, Ielasi A, Secco GG, Durante A,
D’Ascenzo F, Cerrato E, Balghith M, Pasquetto G, Penzo C,
Fineschi M, Bonechi F, Templin C, Menozzi M, Aquilina M, Rog-
noni A, Capasso P, Di Mario C, Brugaletta S, Campo G. Bioresorb-
able Scaffold vs. Second Generation Drug Eluting Stent in Long
Coronary Lesions requiring Overlap: A Propensity-Matched Com-
parison (the UNDERDOGS study). Int J Cardiol. 2016;208:40-5.

26. Nguyen MC, Jepson N, Chia P, Pitney M, Whelan A, Back L,
Hendriks R, Ooi SY, Kanna R, Ahmadi A. PM200 Australian
Experience with AbsorbTM Bioresorbable Scaffold Technology in
“Real-World” Coronary Disease. Global Heart. 2014;9(1):e104.

27. Fam JM, Felix C, van Geuns RJ, Onuma Y, Van Mieghem NM,
Karanasos A, van der Sijde J, De Paolis M, Regar E, Valgimigli M,
Daemen J, de Jaegere P, Zijlstra F, Diletti R. Initial experience with
everolimus-eluting bioresorbable vascular scaffolds for treatment
of patients presenting with acute myocardial infarction: a propen-
sity-matched comparison to metallic drug eluting stents 18-month
follow-up of the BVS STEMI first study. Eurolntervention.
2016;12:30-7.

28. Ozel E. Bioresorbable vascular scaffold system: a single-cen-
tre experience. Presented at: EuroPCR Paris, France, 2015.

29. Kraak RP, Hassell ME, Grundeken MJ, Koch KT,
Henriques JP, Piek JJ, Baan J Jr, Vis MM, Arkenbout EK, Tijssen JG,
de Winter RJ, Wykrzykowska JJ. Initial experience and clinical
evaluation of the Absorb bioresorbable vascular scaffold (BVS) in
real-world practice: the AMC Single Centre Real World PCI
Registry. Eurolntervention. 2015;10:1160-8.

30. Gori T, Schulz E, Hink U, Kress M, Weiers N, Weissner M,
Jabs A, Wenzel P, Capodanno D, Miinzel T. Clinical, Angiographic,
Functional, and Imaging Outcomes 12 Months After Implantation
of Drug-Eluting Bioresorbable Vascular Scaffolds in Acute
Coronary Syndromes. JACC Cardiovasc Interv. 2015;8:770-7.

31. Gori T, Schulz E, Hink U, Wenzel P, Post F, Jabs A, Miinzel T.
Early outcome after implantation of Absorb bioresorbable drug-
eluting scaffolds in patients with acute coronary syndromes.
FEurolntervention. 2014;9:1036-41.

32. Sengottuvelu G. Procedural and short-term outcomes with
the use of bioresorbable scaffold in patients with diabetes mellitus.
Presented at: EuroPCR Paris, France, 2014.

33. Tousek P, Kocka V, Maly M, Kozel M, Petr R, Hajsl M,
Jarkovsky J, Lisa L, Budesinsky T, Widimsky P. Long-term follow-up
after bioresorbable vascular scaffold implantation in STEMI patients:
PRAGUE-19 study update. Eurolntervention. 2016;12:23-9.

34. Costopoulos C, Crowson MC, Brown AJ, Braganza DM,
Bennett MR, Hoole SP, West NE. Mid-term clinical outcomes of
ABSORB bioresorbable vascular scaffold implantation in a real-
world population: A single-center experience. Cardiovasc Revasc
Med. 2015;16:461-4.

35. Khripun AV. Bioresorbable vascular scaffolds for ST-segment
elevation myocardial infarction treatment. Presented at: ESC
Congress 2015, London, United Kingdom.

36. Serruys PW, Ormiston J, van Geuns RJ, de Bruyne B,
Dudek D, Christiansen E, Chevalier B, Smits P, McClean D,
Koolen J, Windecker S, Whitbourn R, Meredith I, Wasungu L,
Ediebah D, Veldhof S, Onuma Y. A Polylactide Bioresorbable
Scaffold Eluting Everolimus for Treatment of Coronary Stenosis:
5-Year Follow-Up. J Am Coll Cardiol. 2016;67:766-76.

37. Robaei D, Back LM, Ooi SY, Pitney MR, Jepson N.
Everolimus-eluting Bioresorbable Vascular Scaffold Implantation
in Real World and Complex Coronary Disease: Procedural and
30-day Outcomes at Two Australian Centres. Heart Lung Circ.
2015;24:854-9.

38. Jaguszewski M, Ghadri JR, Zipponi M, Bataiosu DR,
Diekmann J, Geyer V, Neumann CA, Huber MA, Hagl C, Erne P,
Luscher TF, Templin C. Feasibility of second-generation bioresorb-
able vascular scaffold implantation in complex anatomical and
clinical scenarios. Clin Res Cardiol. 2015;104:124-35.

39. Dudek D, Rzeszutko L, Zasada W, Depukat R, Siudak Z,
Ochala A, Wojakowski W, Przewlocki T, Zmudka K, Kochman J,
Lekston A, Gasior M. Bioresorbable vascular scaffolds in patients
with acute coronary syndromes: the POLAR ACS study. Pol Arch
Med Wewn. 2014;124:669-77.

40. Costopoulos C, Latib A, Naganuma T, Miyazaki T, Sato K,
Figini F, Sticchi A, Carlino M, Chieffo A, Montorfano M,
Colombo A. Comparison of early clinical outcomes between
ABSORB bioresorbable vascular scaffold and everolimus-eluting
stent implantation in a real-world population. Catheter Cardiovasc
Interv. 2015;85:E10-5.

41. Ching ME, Ho HH, Ooi YW, Beng K, Tan J, Loh KK, Yin NT,
Jafary FH, Ong PJ. TCTAP A-079. Clinical Efficacy and Safety of
Bioresorbable Vascular Scaffold in an Unselected Patient
Population: A Single Centre Real World Experience. J Am Coll
Cardiol. 2014;63(12_S2):S22-S23.

42. Puricel S, Arroyo D, Corpataux N, Baeriswyl G, Lehmann S,
Kallinikou Z, Muller O, Allard L, Stauffer JC, Togni M, Goy JJ,
Cook S. Comparison of everolimus- and biolimus-eluting coronary
stents with everolimus-eluting bioresorbable vascular scaffolds.
J Am Coll Cardiol. 2015;65:791-801.

43. lelasi A, Cortese B, Varricchio A, Tespili M, Steffenino G.
TCTAP A-003. Two Years Results Following Bioresorbable Vascu-
lar Scaffold Implantation in ST-Segment Elevation Myocardial
Infarction Patients. J Am Coll Cardiol. 2016;67(16_S):S1.



44. Wojcik J, Madejezyk A, Widrkowski K, Jankiewicz M.
Bioresorbable Scaffold As Option For The Treatment Of Coronary
In-Stent Restenosis: Result From Single-Centre Prospective
Observational Study With Angiographic Follow-Up. J Am Coll
Cardiol. 2015(66):15_S.

45. Ojeda S, Pan M, Romero M, Suarez de Lezo J, Mazuelos F,
Segura J, Espejo S, Morenate C, Blanco M, Martin P, Medina A,
Suarez de Lezo J. Outcomes and computed tomography scan fol-
low-up of bioresorbable vascular scaffold for the percutaneous
treatment of chronic total coronary artery occlusion. Am J Cardiol.
2015;115:1487-93.

46. Lesiak M, Lanocha M, Araszkiewicz A, Siniawski A,
Grygier M, Pyda M, Olasinska-Wisniewska A, Iwanczyk S,
Skorupski W, Mitkowski P, Lesiak MB, Grajek S. Percutaneous
coronary intervention for chronic total occlusion of the coronary
artery with the implantation of bioresorbable everolimus-eluting
scaffolds. Poznan CTO-Absorb Pilot Registry. Eurolntervention.
2016;12:e144-51.

47. Mattesini A, Secco GG, Dall’Ara G, Ghione M, Rama-
Merchan JC, Lupi A, Viceconte N, Lindsay AC, De Silva R, Foin N,
Naganuma T, Valente S, Colombo A, Di Mario C. ABSORB
biodegradable stents versus second-generation metal stents: a com-
parison study of 100 complex lesions treated under OCT guidance.
JACC Cardiovasc Interv. 2014;7:741-50.

48. Stuijfzand WJ, Raijmakers PG, Driessen RS, LammertsmaAA,
van Rossum AC, Nap A, Appelman Y, Lemkes JS, van Leeuwen MA,
van Royen N, Knaapen P. Evaluation of myocardial blood flow and

Impact of ACS on scaffold thrombosis

coronary flow reserve after implantation of a bioresorbable vascu-
lar scaffold versus metal drug-eluting stent: an interim one-month
analysis of the VANISH trial. Eurolntervention. 2016;12:e584-94.

49. Wiebe J, Mollmann H, Most A, Dorr O, Weipert K, Rixe J,
Liebetrau C, Elsasser A, Achenbach S, Hamm C, Nef H. Short-term
outcome of patients with ST-segment elevation myocardial infarc-
tion (STEMI) treated with an everolimus-eluting bioresorbable vas-
cular scaffold. Clin Res Cardiol. 2014;103:141-8.

50. Kochman J, Tomaniak M, Pietrasik A, Koltowski L,
Rdzanek A, Huczek Z, Mazurek T, Jakala J, Zabek A, Legutko J,
Kochman W, Filipiak KJ. Bioresorbable everolimus-eluting vascu-
lar scaffold in patients with ST-segment elevation myocardial
infarction: Optical coherence tomography evaluation and clinical
outcomes. Cardiol J. 2015;22:315-22.

51. West N, Brown A, McCormick L, Braganza D, Hoole S.
Initial clinical experience with the bioresorbable vascular scaffold
in a selected real-world population including calcified lesions,
unprotected bifurcations and ACS (STEMI & NSTEMI) cases.
Presented at: EuroPCR Paris, France, 2013.

52. Kajiya T, Liang M, Sharma RK, Lee CH, Chan MY, Tay E,
Chan KH, Tan HC, Low AF. Everolimus-eluting bioresorbable vas-
cular scaffold (BVS) implantation in patients with ST-segment
elevation myocardial infarction (STEMI). Eurolntervention.
2013;9:501-4.

53. May AN, Carlyle A, Pitney M, Ooi SY, Jepson N. PT187
Bioresorbable scaffolds in the treatment of chronic total occlusions
(CTO). Global Heart. 2014;9(1):204.

m
=
=
=
=
=3
(1]
=
<
(1]
=
=
o
=
N
o
—
=
—
N




