BRS: Should be the prime time now ( NO ) !
should be ultimate future ( YES ) !!
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% Fortis Fsorts Do we REALLY NEED a BRS ??

S S SN LONG-TERI COMPLICATIONS OF PERMANENT STENTS
Ongoing Annual Accrual of Events with Permanent DES
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Growing Challenges of DES In-stent
Restenosis (ISR)

In the U.S., there are approximately 900,000 PCls / year!
1.4% ISR per year = 12,600 ISRs per year and growing

After an ISR, ISR “relapses” occur in the same lesiox: at a
rate of 20% to 66%%3

Although not widespread, there are a growing number of ISR
patients who have 3 layers of stents that ave being referred for
BRACHYTHERAPY (1.C. beta-radiation)

1. DeFrances CJ, Lucas CA, Vuie VC, Golosinskiy A. 2006 National Hospital Discharge Survey. Hyattsville, MD: National Center for Health Statistics; 2008. 2. Meliga, E. et al. New
drug-eluting stent implantation for recalcitrant in-stent restenosis treated with drug-eluting stents. the Stent-in-Stent Cube (SIS?) registry. J Invasive Cardiol 2011;23:365-368.
3. Latib et al. JACC Cardiovasc Interv. 2011 Feb;4(2):155-64.
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BRS addresses an UNMET CLINICAL NEED
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.&\000 Vessel scaffolding is only needed transiently*
00

Improve Long Term Outcomes for Patients
by Leaving No STENT Behind*

0
W

® Restore the vessel to a more natural state, cap@ﬁle of natural
SVascular function
@Q
® Eliminate chronic sources of vessel irritaet‘?on and inflammation
QJ

® Vessels remain free [61' future treatment options

o Redueé the need for prolonged DAPT?
0
® Allow for use of no(gﬁnvas:ve imaging techniques (CCTA)
&

v\c’/\ ® Improve patient quality of life




Do WE Really NEED BRS ??
Uniaue Phvsiological Advantages

Sealing and shiclding of plaques as a result of scatfold Imotantation Late Lumean Gain Offers the potential for reduced TR
can the scaffold cap the plague... and late lumen enlargement 19 I
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Demonstrates Resorption Demonstrates Uncaging and Late lumen Gain

Preliminary Evidence of Vasomotion Sugge sts
Improved Long-term Outcomes
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Final Result
5 A-BVS, 12.5 cm of Coverage




3-years follow up
ENDOLUMINAL RECONSTRUCTION




DO WE REALLY NEED BRS ?7??

| BELIEVE IT IS WORTH IT !!



42 Fortis Escorts

HEART INSTITUTE

BVS a Rciler Coaster Ride

PSP

ABSORB CHINA
ABSORB JAPAN
ABSORB Il




Annals of Intemal Medicine
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Mid- and Long-Term Outcome Comparisons of E\yé\rnlimus-ﬂuting
Bioresorhable Scaffolds Versus Everulimus-@@lﬁ‘ting Metallic Stents: A
Systematic Review and Meta-Analysis (\eﬁ
in-Lin Zhang, MD (*); Qing-Qing Zhu, MD (*); Li-Na Kang, MD (¥}; e Ling Li, MD; Biao Xu, MD, PhD
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3-YEAR OutcoMES WITH ABSORB BVS, BUT XIENCE PERFORMED
EXCEPTIiONALLY WELL !

Ali Z i al. Circulation 2017, ahead of print

IPD of ABSORRB I, lll, China and Japan Trials (N=3389)

Device Thrombosis

e BVS
CoCr-EES

HR [95% CI] = 3.79 [1.72, 8.36]
p=0.0002

HR [95% CI]=2.11 [0.92, 4.83]
p=0.046
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Time Post Index Procedure (Months) Time Post Index Procedure (Months)
Number at risk Number at risk
Absorb BVS 2161 2092 2042

Xience Co-Cr EES 1223 1195 1169

Absorb BVS 2161 0'\ 2128 2112 2092 2084 2063
3

Xience Co-Cr EES 122 1213 1204 1195 1182 1175



Safety

Home » Safety > MedWaitch The FDA Safety Information and Adverse Event Reporting Program » Safety Information > Safety Alerts for Human Mec

Absorb GT1 Bioresorbable Vascular S
(BVS) by Abbott Vascular: Letter to Iié‘“alth
Providers - FDA Investigating Incre@a‘%ed R

Major Adverse Cardiac Events
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The Vdice in the Ear

Stent“Blog by Burt Cohen
&
L] 0 L] L]
Status of the “Disapp€aring Stent” in Europe:
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It’s Complicated}«®
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Last night news began circulating on Twitter that Abbott’s
Absorb BVS (Bioresorbable Vascular Scaffold) was being
withdrawn from the European market. This information was
prompted by several physicians posting on Twitter a March
31 “Urgent Field Safety Notice Physician Advisory™ letter
from Abbott addressed to “Valued Abbott Vascular
Customer.”




Abbott VVascular voluntarily stops commerciai
sales cf ABSORB BVS In September 2017



ABSORB Il , 4 YEAR DATA ( HOPE ) !!
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quresorbable Scaffold: “Looking
@cﬁhe ‘Real World’ through a
*Plastic Tube”

Ashok Seth,'* FRcr, FACC, FSCAI, FESC, FCSI, DsC, DLITT,
and Vijay Kumar,® mp, ons

"Fortis Escorts Heart Institute, New Delhi, India
°Interventional Cardiology, Fortis Escorts Heart
Institute, New Delhi, India

ion and Cardiovascular Interventions 00:00-00 (2014)

lar, Santa
lesions.

Use of
associated
suboptimal d8
sultant risk of
polymer m.llg@" orces
and u\ull&a}{ Inc odification
by mlalg\ﬁ’ml athdCctomy (RA), cutting or scoring bal-
Innlkcjhm helped to overcome these complications [2].
B‘@?[\tl]‘ll.lllll et al. have demonstrated the value of
rﬁuwl bed preparation and lesion modification by RA
or scoring balloon to achieve optimal results with large




i FortisEscoris | |MITATIONS of 15t GEN BRS

.. is a Drug Eluting Device which differs from a 3 rd Gen
Metallic Drug Eluting Stent !!

Unfavourable Larger Profile , Thick Struts
Device  Limited sizes, lengths
Charecteristics Limited expansion properties

* Gradual inflations

* More difficult to recross with wires, balloon,
stents through scaffold

* Poor trackability in calcified teituous artery

* Minimal Overlap / Poor visik:lity

* Recoil in some lesions

Challenging
Procedural
Charecteristics

UNIQUE FAILURE MODES : ACUTE / SUBACUTE AND
LATE SCFFOLD THROMBOSIS



JACC: CARDIOVASCULAR INTERVENTIONS ¥OL. 10, NO. 18, 2017
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Clinical, Angiographic, and RFOceduraI ®
Correlates of Acute, Subaoe’ute and

Late Absorb Scaffold Tﬁ$0mb05|$ CENTRAL ILLUSTRATION: Principal Risk Factors for Absorb Scaffold
Thrambasis
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How to Improve BRS Outcomes
Prior to Their Complete Bioresorption

Improve the
Technicgjue

m Prolonged
DAPT




EDITORIAL

[ ] Eurcntervention 2015:11:131-135

06'

BRS in complex Iesmns. &ﬁassagmg (and messaging)
the rlght pressure pom’fs
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42 Fortis Escorts BVS SPECIFIC
HEART INSTITUTE IMPL‘ANTATION
PSP TECNIQUE

Comparable results to best in class DES can be achieved with optimal implantation technique

P OBJECTIVE
*  Prepare lesion to receive scaffold
« Facilitate delivery
* Enable full expansion of pre-dilatatic:i balloon to
facilitate full scaffold expansion

Accurately size the vessgi
Select appropriate scaifold for “best fit”

P Achieve
Ensure full strut apposition

Wright, RS, et al., Circulation. 2011; 123: 2022-2060. / Wijns, W, et al., Europear. Heart Journal. 2010; 31: 2501-2555. / Levine, GN, et al., Circulation.
2011; 124: 2574-2651./ Steg, PG, et al., European Heart Journal. 2012; 33: 2569-2619. / O’Gara, PT, et al., Circulation. 2013; 127: 529-555.



ABSORB Japan 2-Year FU

Clinical Outcomes Defin |te/ProbabJe ST
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VERY LATE SCAFFOLD THROMBOSIS: UNDERLYING CAUSES
Yamaji K. et al. JAm Coll Cardiol. 2017;70(19):2330-44

UnderexpansmmQ

Scaffold
or scaffold sh[olraﬂ?age Others discontinuity

Neoatherosclerosis

(]/
Malapposition



Bioresorbable Vascular Scaffolds — Optimal PCI

Impact of Individual Components of PSP ON ST

Stent/Scaffold Thrombosis Rate (%)

5%

4%

3%

2%

1%

0%

Ellis, S., ABSORB Trials PSP Analysis, TCT 2016

———- Non-PSP

—-n —  Proper sizing

= = = Proper post-dil
PSP

Log-rank p = 0.13
(PSP vs Non-PSP)

180 365 540 730 910
Time Post Index Procedure (Days)
0 365 730 1095
Non-PSP 2549 2483 1354 291
Proper Sizing 2261 2211 1247 PRY:]
Proper post-dil 365 357 227 26
PSP 297 230 192 21

0-365 days population: A-EXTEND, A-Il, A-Japan, A-China, A-lll
366-730 days population: A-EXTEND, A-ll, A-Japan, A-China
731-1095 days populatior: A-ll

3.4 %
3.8%
0.8%
0.7 %
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Lon%?ferm follow-up of BVS from a prospective multicenter leglst;(y
Impact of a dedicated implantation technique on clinical outcom%s
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Event rate (%)
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Death
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480 patients
Regazzoli D., EuroPCR 2017
44.4mm (average scaffold length
per lesion)
. ) 73.9% (B2/C lesions)
Regazzoli D., 28.3% (% of bifurcations)
EuroPCR 2017

Long term ( 3 yr ) follow up (99% ) in

Elf-CRUER

4,99

- Absorb @1 year

0.1%

7,8%

PNo vLseT

FROM 1-3
years

1,9%
1,3% 1,3%

1,3% 1,3%
| L

Cardiac  All MI TLR ScT
Death

GHOST
FERRAROTTO**

319 patients (mean Follow-up @ 906 =+ 265 days )
Tamburino, C., CRT 2017

21.2mm (average scaffold length petilesian)c. crr 2017

13.5% (lesion length > 34mm)
51.2% (B2/C lesions)

49.5% (ACS patients)



1 st Gen BRS Effective but Not
Safe ,Hence Failed

Thick strut NEW DEVICE with special
implantation characteristics and a which took
time to understand and master.

Difficult to use in complex real world lesion
setting

Enthusiasm overtook the trials , triais did not use
Dedicated implantation Technique

Comparator “Xience “was just too Good



How to Improve BRS Outcomes
Prior to Their Complete Bioresorption

Improve thie Improve the
Technicjue Device

Imaging || Prolonged

DAPT

Thinner *Improved
struts mechanical

properties




Ideal Bioresorbable Scaffold

Comparable radial strengih to metallic stents, without compromising
flexibility.

Strut thickness and scaffold geometry of the best-in-class metallic
stents.

The integrity and strength of a polymer scaffold, during the
remodelling phase of the arterial wall (normally 6 months post
implantation).

Flexibility and ease of implantation that is comparable to nietallic
steints

No polymer degradation until the stent is fully encapsulated in the
intimal layer of the arterial wall, with full reabsorption taking place
within 24 months, “leaving nothing behind”.

No degradation of the polymer during the preuse storage phase, and
properties that allow the BRSs to be stored at room temperature.

Cost comparability to drug eluting sterits (DESs).

A wide portfolio of diameters and lsngths comparable to metallic
stents).



Strut thickness and platelet activation

Sotomi Y et al, Circ Res. 2017; 120: 1341-1352



STRUT THICKNESS IN PERSPECTIVE:
BRS vs. NEW-GENERATION DES

In vivo Thrombogenicity

Joner M, Presented at EuroPCR 2014

Absorb

Synergy

ik

Thrombus formation assessed by
immunofluorescence staining for
platelet marker CD61 after 1 hour in
ex-vivo pig AV shunt model

Strug thickness

Strut Thickness in Perspective

AN DREklasREZAMS-l Biomatrix ( ), Endeavor (
( - ).' e ( ), Yukon PC ( ), Xience (
), Igaki-Tamai ( ),
), Resolute ( ), Synergy
BVS-1 ( ), BVS 1.1 ( )
( ), Orsiro ( ), DESyne
), DESolve ( ), REVA .
ART 18AY ( ), Combo ( ), Mistent
( ) ( b ( ), Ultimaster ( )

Ideal BTI ( )



Thin strut scaffold VS thick strut scaffold vs mbDES

thrombus formation of everolimus-eluting Xience stent (81um), with BVS
(157um) and thin-strut BRS (ArterioSorb BRS, 95um) (3.0mm size, n=3 per
group) deployed in ar: in-vitro coronary mode/

A
?BO

o ©

@
S
; : M Q : ,
Figure 1: Mean immunofluorescence mtensity (A) and thromb& area (B) quantified on
immunofluorescence images of the samples. (C): Mean cross-secti(o 2] thrombus area was quantified
from OCT pullback analysis of samples.

Journal of the American College of Cardiology
Volume 70, Issue 18, Supplement, 31 October 2017, Pages B58-B59



http://www.sciencedirect.com.proxy.library.georgetown.edu/science/journal/07351097
http://www.sciencedirect.com.proxy.library.georgetown.edu/science/journal/07351097/70/18/supp/S

Bioresorbable Scaffolds: Rapidly thinning

2"d Generation BRS

1st Generation BRS
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SES = sirolimus-eluting scaffold, EES = everoliumus-eluting scaffold
MES=myolimus-eluting scaffold, NES = novolimus-eluting scaffold




Absorb GT1

Next Generaticn Absorb Scaffold
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Next Gen BVS

4

/

Reduced
strut
thickness

Absorb GT1

Next Gen BVS

* Thinner struts: ~98 microns all
sizes

« Expanded range of diameters and
lengths

« Larger expansion limit: 20.75mim
over nominal

« Broader pressure working range:
Ya size at least 16 atm

» Shorter resorption time
* Unchanged:
— Drug content & elution rate
— Pattern & footprint
— Radial strength
— Scaffold retention

Data on file at Abbott Vascular



Resorption Kinetics Unchanged
But thinner scaffold resorbs sooner

Absorb BVS

= === Falcon @BVS
XS

Absorb BVS
== == == [3lcon NG BVS
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MASS /LENGTH REMAINING 3.0X18MM SIZE

Q)
DEGRADATION TIME (MONTHS) DEG(L&DATION TIME (MONTHS)

Q

Data on file at Abbott Vascular. Graphs show theoretical depiction of long-term Falcon behavior bas&d on known Absorb results

See important Safety Information referenced within. Not to be reproduced, «stributed or excerpted. ©2018 Abbott.
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DREAMS-2G (MAGMARIS)
Sirolimus Eluting Mg Scaffold

SOESKCSSSSSSS]EE
= Sirolimus + PLLA (BIOlute)
= 6-crown 2-link design,
» 150um strut thickness
= 150um strut width
» Optimized scaffold design for
= Higher bending flexibiiity
= Higher acute radia: force
» Slower absorption rate: 95% at 12

90-Day Faxitron, porcine explant mo nth S

» Sirolimus drug elution & PLLA (ORSIRO
BlOlute cositing)

» Tantalum radiopaque markers
» Gained CE mark in June 2016

Haude et al, Eurolntervention 2017



Magmaris resorption on OCT
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Immediately after implantation: 9 months Magnesium resorption continues,

struts are well apposed to the vessel wall endothelialization progresses



. MeRes100 (developed in INDIA)
KR Sirolimus Eluting B;ge?esorbable Vascular Scaffold

©

100 r;gri‘tron strut thickness

yorie Drug coat of PDLLA +

design

| N ?§caﬁo|d backbone PLLA Sirolimus 1.25 pg/mm?
&é;,é 100 um strut thickness i
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Estimated degradation @ bOPUT]m side
-3 years /\000 ranch access

Couplets of tri-axial
RO markers at either end S




MeRes-1 : simultaneous publication on line ahead of prinELINIEAL RESEARCH
Eu rolnterventlon,gaes th May 2017
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First-in- humﬁ’n evaluation of a novel poly-L-lactide based Qf

suohmugﬁelutmg bioresorbable vascular scaffold forthe
treanﬁent of de novo native coronary artery lesions: MeRef 1 tnial

o‘\
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The authors’ affiliations can be found in the Appendix paragraph. 0
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GUEST EDITOR: Davide Capodanno, MD, PhD; Cardio-Thoracic-Vascular Department, Ferrarotto Hospital, University af
Catania, Catania, Italy
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* MeRes-1 trial for thesfirst in human evaluation of the thinner strut

2"d generation sgaﬁold : MeRes100 — BRS demonstrated high
acute succesg“Very low MACE ( 0.93%, 1 ID-TLR) and no Scaffolgl

Thromesis up to 2 -year follow-up. .@Q<°°\
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. Mu[ﬁmodallty Vascular Imaging are consistent in demqﬁstratmg
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h‘fgh efficacy of MeRes100 — BRS up to 1 year &

?Q*

D3 — QCA at 6 Months: Low late lumen loss (0.15 + 0.23 rm‘%)

N2
6

— OCT at 6 Months: Virtually complete strut covemge (99.3%)
q/Q
— IVUS at 6 months: Sustained mean flow agéa and very low %VO (2.53%)
OO
\O&
— CTA at 1 year: Low mean area stenog&z?ll.i%?) +26.57%

P




INDIALIVE Ale
2818 Case Example Ty

CHENNAL INDIA

Baseline OCT &
be

6-months FU

0=35mm| [ MIAB3tmm ||
DS=8:0%—— 20.1 s3:24mm, AS=8.6%
10324, A58

Diameter (@)

— e , I—

20 30 9=



POINTS TO PONDER,
next 5 years??

BRS would need to show superiority at
5-7 years , waould it be possible from

current trials and how long would it take
2?2 ?

Would the data act as a surrogate for 2
nd Gen BRS ??

Will companies be able to justify the
R&D costs in the current healthcare
environment ??



42 Fortls Escorts CONCLUSION

HEART INSTITUTE

There was unfortunate Demise of BVS : because

of short and long term safety concerns :

-BRS s different device to mDES and

required scaffold specific techniques to improve its

safety which got understood over time

- BVS was voluntarily discontinued by the
manufacturer before its potentiai benefits could be
demonstrated and therefore still remain

hypothetical



HEART INSTITUTE

{LFortisEscos  CONCLUSION ...5 yrs

Long Term follow up of nearly 6000 pts in the 5 randomized

controlled ABSOREBE trials would shed more light towards

the potential for longterm benefits of BRS over mDES

Second Gen BRS with Thinner Struts and more DES like
user friendly features especially with good implantation

technique could overcome the pitfalls of 1st Gen BRS

AND FINALLY........... "



THE UNMET NEED STILL REMAINS and | REMAIN
CAUTIOUSLY OPTIMISTIC THAT BRS IS THE

FUTURE !
Metallic DES' Absorb-Treated Artery?

1. Atherosclerosis 2014;237:23e29
2. Image courtesy of S Windecker, ABSORB Cohort B 5 Yrs



