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BVS evolved from an experimental therapy
into a commercially available product in many
parts of the world with a considerable number
of real-world registries ongoing
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Imaging studies of BVS:

Trial name Device Study Study Follow-up Imaging modalities
studied device: device: interval

eluted drug backbone

ABSORB A ABSORB Everolimus PLLA, 5 years QCA, vasomotion, IVUS,
BVS 1.0 PDLLA IVUS-VH, palpography,

coating echogenicity, OCT

ABSORB B ABSORB Everolimus PLLA, QCA, vasomotion, IVUS, OCT

BVS 1.1 PDLLA

coating
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What did we learn? ﬂ

BVS perform well in simple lesions: COHORT A

6 Months 12 Months 18 Months 2 Years 3 Years 5 Years

Hierarchical _ , ) ) . .
30 Patients 29 Patients** 29 Patients** 29 Patients** 29 Patients** 29 Patients**

Ischemia Driven MACE (%) 3.3% (1)* 3.4% (1)* 3.4% (1)* 3.4%((1)* 3.4%(1)* 3.4% (1)*
Cardiac Death (%) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0)
MI (%)
Q-Wave Mi 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0)
Non Q-Wave Ml 3.3% (1)* 3.4% (1)* 3.4% (1)* 3.4%(Q)* 3.4%((1)* 3.4% (1)*

Ischemia Driven TLR (%) 0.0% (0) 0.0% (0) 0.0%(0) 0.0%(0) 0.0% (0)  0.0% (0)
by PCI 0.0% (0) 0.0% (0) 0.0%(0) 0.0%(0) 0.0% (0)  0.0% (0)
by CABG 0.0% (0) 0.0% (0) 0.0%(0) 0.0%(0) 0.0% (0)  0.0% (0)

No scaffold thrombosis up to 5 years

IABSQJ%BIGQHDRIAIHNDH mn-nmnu-nmunlnmmunmmmn_nmmmnlmmmnnmmmu
5 Year Clinical -Results Onuma'yY, JACC Cardiovasc Interv 2013
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What did we learn?

BVS perform well in more complex lesions: EXTEND

Lessons learned from acute and late scaffold failures in the
ABSORB EXTEND trial

FUP 12 months
N 450 Pts
MACE 4.2%

TVE 4.7% Scaffold

Thrombosis 0.9 %

I E B R EEE NN EEEEEEEEGEDEDEDEEMN

- Ishibashi Y, Eurolnterv J, 2014
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What did we learn? ﬂ

BVS show moderate acute recoil

p=0.60 Sy vs. baseline
8 I I p=0.02 5y vs. 6m I
’ p=0.02 Sy vs. 2y

- Minimal Lumen Area (mm2)
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5.16x0. 74(n—6) 2.81+1.57 (n=7)

Baseline 6 months 2 years S years
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For BVS Gen 1.1. see Gomez-Lara et al. 2010 Karanasos A et al, presented at ACC 2014
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What did we learn? ﬂ

BVS show late lumen enlargement

p=0.60 Sy vs. baseline

8 I I p=0.02 5y vs. 6m I

p=0.02 Sy vs. 2y
" | Minimal Lumen Area (mm?)

6 -

e Consistent
late iIncrease
In all patients !

16+0.74 (n=6) 2.81+1.57(n=7) 2.97£1.26 (n=7) 4.62+1.44(n=8)

Baseline 6 months 2 years S years

H G BN AN EENEEEEENENEENEE DD NN A E TSN EENEEEESNEESEESSEEEEEEEEEEEEEEEEDE DG

Karanasos A et al, presented at ACC 2014
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What did we learn? ﬂ

BVS show good healing & apposition

(A After stenting 6 months 2years
s & « At 2 year FUP:
. i s N T strut coverage and
i N L8 4 ;, PP apposition 100%
 At5year FUP:
strut resorption 100%
BVS Gen 1.0

Serruys et al, Lancet 2010
Simsek C et al, Eurointervention in press
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What did we learn? ﬂ

BVS show good healing & apposition

« At 3year FUP:

strut coverage 98%
ISAIn 6%
scaffolds

« Amount of coverage directly
related to shear stress

BVS Gen 1.1

Serruys PW et al, Eurointervention 2014
Bourantas CV et al, JACC Intv 2014
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What did we learn? ﬂ

BVS show complete bioresorption over time

+OCT:

Struts no longer discernible

H i 0 BN AR I DN HEEEEENEENENENENENEDDNENENEENENDNDENRESEGD DD NESESDNENEDNESESEENEDNEEEM
Simsek C et al, Eurointervention in press
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What did we learn? ﬂ

oresorption over time

BVS show complete b

22 | P 0.03 | * VH-IVUS:

20 4 Reduction of dense calcium
(indirect sign of

15 - bioresorption)

10 -

5 _

O i

BL 6m 2y 5y
Dense Calcium (%)

Simsek C et al, Eurointervention in press
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What did we learn?

BVS show complete bioresorption over time

- e

* VH-IVUS:

Reduction of dense calcium
(indirect sign of
bioresorption)

Effect more pronounced

1{0] than
{0] ?

s

proooduEc
< Rimxee 2 0 loosart A =i 7
< frxet L 1 oot Bl s BF, o087

Data are presentiec as mean+ SE B T T e

Serruys PW‘etal, Eurointervention 2014
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What did we learn? o

BVS allow for reduction of plaque burden

Post-PCl 6 months 2 years 5years

* |IVUS:
Lumen area tends to
Increase, while the vessel
area remains stable due to
significant decrease in
plaque area

H i 0 BN AR I DN
Simsek C et al, Eurointervention in press
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What did we learn?

BVS allow for reduction of plaque burden

I_E_E__E___- Lumen area tends to

I------- increase, while the vessel

area remains stable due to
significant decrease in
plagque area

Mindmum

lumen area

3.
[rmim*)

A E NN AN ENEESENSENEENENSNENENENENENENENENSNENDERENEDEDENENENDENEBENEN

Simsek C et al, Eurointervention in press
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What did we learn? i
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Minimal LD 1.58 mm
MeanlD 212mm

Methergin (n=13) Acetylcholine (n=19)
P<0.001 p=0.001 p=0.146 p=0.055
,, 2632019 247$0.21 2674020 2458026 2.3710.24 2443023
LL(post vasomotion): +0.13mm

Methergin test

Vasomotive properties
are preserved at the
segment of the scaffold

Serruys PW et al, J Am Coll Cardiol 2011
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What did we learn?

BVS can restore vasomotion

Relative change= 100 x (mean LD post-nit - mean LD pre-nit) / mean LD pre-nit

Vasodilatation

® prox Reaction to nitrates
distal
» scaffold

Vasomotive properties
are preserved at the
segment of the scaffold

H G BN AN EENEEEEENENEENEE DD NN A EEENE AN EEEESNEEEENDENESEEDEGEDENENESENEDNEDREESEGENEDENESEM N

Serruys PW et al, Eurointervention 2013
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What did we learn? i
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BVS might promote favourable plaque modification

3 EEEEEEEEN
EEEEREFEEEENEEEEEEEEENEENEEEENERNEEEAERN

—6.85-0.159 x; r=-0.781;P < 0.001

y —
15.00 @ 12 months follow-up

A 24 months follow-up

)

* Improvement of the vasomotor
response over time

« Correlation with reduction of
hyper-echogenicity by IVUS
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Brugaletta S et al, Eur Heart J 2012
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What did we learn? -' ﬂ

BVS mlght promote favourable plaque modification

« Late lumen enlargement
« Development of signal-rich
layer
YT R e T L TR « Separation of thrombogenic
R plaque and lumen

Sealing layer?
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Baseline 6 months

Karanasos Acet al, Circulation 2012
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What did we learn? i
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Depth  Patient 6 « Late lumen enlargement

« Development of signal-rich
layer

« Separation of thrombogenic
plaque and lumen

20m Sealing layer?

[00pm

Length
400 pm

|
2 mm 6 mm () mm

Karanasos A et al, Circulation 2012
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Some words of caution! ﬂ
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Some words of caution! ﬂ

- Adequate BVS sizing is crucial

Key issue with the ABSORB scaffold
Limited range of expansion
2.5 mm scaffold = up to 3.0mm
3.0 mm scaffold = up to 3.5mm
3.5 mm scaffold = up to 4.0mm

Beyond that range, struts can break.

Therefore sizing pre-implantation Is of paramount importance.

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
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Some words of caution! ﬂ

 Adequate BVS sizing is C

rucial
Small malapposition
= Correctable by post dilatation _?u, '
= Resolve at FUP -« o)
< 3.0-3.omm iy
Large malapposition 3
>
= Uncorrectable (Persistent at FUP) >4.0mm
= Overexpansion by a large balloon
P y J Post procedural
- Acute disruption

Courtesy of Onuma Y



E MC
BVS -Insights from intravascular imaging - b 2:.,{.,“,9

Some words of caution! ﬂ

- Adequate BVS siz

Small malapposition ‘
= Correctable by post dilatation é -

= Resolve at FUP ’,? \

Large malapposition

_ 12M. Follow-up’
= Uncorrectable (Persistent at FUP) . -*O__ ow up

= Overexpansion by a large balloon
-> Acute disruption

2
>

Courtesy of Onuma Y
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Some words of caution! ﬂ
- Adequate BVS sizing is crucial

Small malapposition
= Correctable by post dilatation
= Resolve at FUP

Large malapposition
= Uncorrectable (Persistent at FUP)
= Overexpansion by a large balloon

- Acute disruption

Courtesy of Onuma Y
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Some words of caution! ﬂ

- Adequate BVS sizing is crucial

OCT non-optimal deployment end points

DMAX< 25 DMAX 2.5 to DMAX > 3.3 P
_c5 mm (n=13) 3.3 mm (n=30) mm (n=9)

n= SIEURVES: Large vessel

MINSA <5 mm? 31% 10% 0 0.08
RAS > 20% 46% 53% 8% 0.31
Edge dissectionsT 62% 33% 11% 0.05
ISA struts > 5% 8% 37% 6/7/% 0.02
Acute disruption 0% 7% 11% 0.52
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What did we learn? i
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- How to Size Adequately?

In vivo validation of a novel three-dimensional quantitative
coronary angiography system (CardiOp-B™): comparison
with a conventional two-dimensional system (CAAS [I™)
and with special reference to optical coherence tomography

Kelichi Tsuchida, MD, PhD; Willem ). van der Giessen, MD, PhD; Mark Patterson, MRCP

Intervention

QcA underestimat,eﬁ"""j_‘. -

; OCT provides the coy éct
the lumen dimensio

lumen dimenpsion.

o [
0o = N B o 00N
1 1 L il 1 J

In vivo 3-D QCA (mm)
ULl ex vivo \mm)

=
[ NS T~ e }

Mean LD: r=0.98 y=0.05+0.80x SEE=0.07
MLD: =0.97 y=0.05+0.76x SEE=0.09
1 1.5 2
Phantom diameter (mm)

y=1.02x+0.01
r=1.000

02 04 06 08 1 12 14 16 18 2
Phantom diameter (mm)

o
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What did we learn? ﬂ

- How to Size Adequately?

QCA IVUS OCT

Dimension assessment underestimation | overestimation correct

Detection of malapposition none poor optimal
Detection of fracture none none/poor optimal
Need for coregistration none yes yes
B no additional additional

procedure time

Regulatory labelling no yes yes
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Some words of caution! ﬂ
- Complex lesions?
Baseline
- Different healing process ; F Gl >y Bty
after BVS implantation in . r i
pts with acute MI1? e 8 4 he it
At 6 months FUP: K . o Cort v N
Patterns of resolved, AP @8™'d &
persistent, and also late ISA ./ SO s Moy
7\
6m FUP
E IS E I EE NN E S NN SN EEN EEEEEEEED Diletti R et al, Eur Heart J 2014

Karanasos et al, Int J Cardiol 2013
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Some words of caution!

- Complex lesions?

ISA score 0:
Completely apposed
scaffold

« Different healing process - rosea it

after BVS implantatlon |n evaginations =0.10mm?
pts with acute M1?

= ISA score 2:

z}‘/@q_\ Malapposition with
- ) complete bridge
At 6 months FUP: -

: Lo I ) A

® _&

formation
Patterns of resolved,
persistent, and also late ISA : it i
> partial bridge formation

More comprehensive ISA
ISA score 4:

Score n eed ed ’) ' ' % Isolated malapposed
@ struts

I Bl BN NNl EE NN .

Karanasos et al, submitted
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Some words of caution!

(Very late) Scaffold thrombosis has been reported

CARDIOVASCULAR FLASHLIGHT d0i10.1093 eurheartifetn031

Very late bloresorbable scaﬁ’old thrombosus after dlscontmuatlon of dual
antiplatelet therapy
Antonios Karanasos, Robert-Jan van Geuns, Felix Zijlstra, and Evelyn Regar*

Department of Interventional Cardiology, Thoraxcentre, BA-585, Erasmus University Medical Centre, s Gravendijlwal 230, 3015 CE, Rotterdam, the Nethertinds
* Corresponting

Baseline BVS implantation
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after DAT dis ¢ N

Funding: Ful y g . ) ' -
Rotterdam, N Aty .
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Karanasos A et al, Eur Heart J 2014
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What did we learn?

BVS
.« + promote good vascular healing

- show complete bioresorption over time
- allow for late lumen enlargement
- allow for reduction in plaque burden

 allow for restoration of vasomotion

 might promote favourable plaque
modification

H G BN AN EENEEEEENENEENEE DD NN E NN ENEEEESNEEEESEEEEEEEE T D
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ABSORB Cohort A - 5 Year FUP
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Thank you for your attention!
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