E}n&:;c:; Go Beyond Metal:
Exploring Drug-Eluting Balloon

technology in de-novo coronary lesions

Dissections: what we should
and should not leave

Dr Mario Araya
Chile
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- | Dissections in POBA era

* POBA fractures the atherosclerotic intima at its point of least
resistance, creating a dissection plane and space through dehiscence
of the intima from the media + lumen gain through vessel expansion

e Risk of acute vessel closure

* Recoil (acute) and inflamation and proliferative reacton (0-4 months)
leads to restenosis secondary to this barotrauma (“the more you gain,

the more you loose”).

A Dissection (barotrauma) B Restenosis
Post angioplasty 4 months later
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. CACI'24 The National Heart, Lung and Blood Institute (NHLBI)
s e classification system for intimal tears (2004)

Vessel threatening dissection:

» Type A dissections represent minor radiolucent areas within the
coronary lumen during contrast injection with little or no persistence of

contrast after the dye has cleared

» Type B dissections are parallel tracts, or a double lumen separated by
a radiolucent area during contrast injection, with minimal or no
persistence after dye clearance

» Type C dissections appear as contrast outside the coronary lumen
("extraluminal cap") with persistence of contrast after dye has cleared
from the lumen

» Type D dissections represent spiral ("barber shop pole") luminal filling
defects, frequently with excessive contrast staining of the dissected false
lumen

» Type E dissections appear as new, persistent filling defects within the

e coronary lumen
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« Type F dissections represent those that lead to total occlusion of the

coronary lumen without distal antegrade flow
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Description Angiographic

Appearance

Minor radiolucencies
within the lumen during
contrast injection with no
persistence after dye
clearance

Parallel tracts or double
lumen seperated by a
radiolucent area during
contrast injection with no
persistence after dye
clearance

Extraluminal cap with
persistence of contrast
after dye clearance from
the lumen

Spiral luminal filling
defects -‘ .
P -,

New persistent filling

e ) -

Non A-E types that lead
to impaired flow or total
occlusion

Accute
Closure (%)

10

30

69
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T Dissection in DCB era

* Dissection may facilitate arrival of high drug concentration to media-
adventitia.

* The risk of occlusion in minor degrees of dissections is very low due
to potent DAPT strategies

* At médium or long term is not clear the relation between dissection
and LLL or TLF

* Using IC imaging increase dissection recognition vs angio
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Transform-1 trial : OCT data pre DCB use

Dissection was observed

Dissection Area

in 96% of cases Vs 15% by angio

Where does fracture/dissection occur?

Cumulative frequency curve

E “0
é * Median 1.98 (0.57 — 3.89) mm?®
= : Quartilel Quartile2 Quartile3  Quartile4
: Thickness, pym 320 510 540 485
: : N N * Paired t-test <0.001 <0.001 0.001
Dissection Volume, mm? (vs Q1)
Fibrous plaque 83% 56% 55% 63%

— Fracture/dissection occurs at the thinnest
site (320 pm) of fibrous intima (83%)

Serruys et al, Cardiovascular Revascularization Medicine (in press)
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Drug-Coated Balloons for )
Coronary Artery Disease
Third Report of the International DCB Consensus Group

Raban V., Jeger, MD," Simon Eccleshall, MD," Wan Azman Wan Ahmad, MD," Junbo Ge, MD,” Tudor C. Poerner, MD,
Eun-Seok Shin, MD,’ Fernando Alfonso, MD,* Azeem Latib, MD,” Paul J. Ong, MD, Tuomas T. Rissanen, MD,'
Jorge Saucedo, MD," Bruno Scheller, MD,' Franz X. Kleber, MD,™ for the International DCB Consensus Group
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CENTRAL ILLUSTRATION DCB-Only Strategy for PCl in Coronary Artery Disease

Optimal Lesion Preparation

Predilation Suboptimal
Standard semi-compliant balloon ‘ An gi ogr aphic

Acceptable
Angiographic

Specialty balloons ,
Result (scoring, cutting, noncompliant) | Result
Balloon-to-vessel ratio 1:1 S :
No flow-limiting dissections - Flow-limiting dissection
Residual stenosis < 30% Optlons f Residual stenosis > 30%
FFR > 0.80 Rotablation, lithotripsy FERE 000
Functional measurement (FFR)*

Intravascular imaging (IVUS, OCT) for ISR

DCB

Short delivery time DES
Sufficient inflation time

Jeger, R.V. et al. J Am Coll Cardiol Intv. 2020;13(12):1391-402.
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V8 Risk of bail-out stenting-acute vessel closure-AMI
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Cardiovascular Therapeutics
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Research Article (3 OpenAccess @ ®

Drug-Coated Balloon for De Novo Coronary Artery Lesions: A
Systematic Review and Trial Sequential Meta-analysis of
Randomized Controlled Trials

Wei Liu, Min Zhang Guangping Chen. Zengzhuang Li. Fang Wei i3 —

First published: 01 September 2020 | https://doi.org/10.1155/2020/4158363 | Citations: 7
3500 | 3450% Abrupt Vessel Closure
Pre-stent era 11%
30.00
2 Post-stent era <1%
g 2500 DCB: 0-1%
2 L 20.20%
Z 2000 )
- 16% Myocardial Infarction
F 1500
p | BELLO: 6-Months 1% vs DES 5.5%
= 10% / i
i *r30%,/ DEBUT: 9-Months 0% vs BMS 6%
‘ s '
o0 4.80% Basket-Small: 12-Months 2% vs DES 4%
" 2.9()%. l..M)‘,?b
0.00 +

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Years

-+ Patients with AMI
o« Patients not with AMI
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Baseline angiographic characteristics (site reported)

28,9 56,5
34,6 08
29,3
16,3 16,2 193
14,3 116 13,5

n
Rate of bail-out DES per lesion
DES after SEB
DES after SEB 4.6%
sy DES after prep
10.6%
DES after prep 15.2%

12.0%

Vs,

SEB alone p.yalue:0,0d

79.0%
Late |
Ref Diam Type C Mod/Sev Ca++  Bifurcation Multivessel Staging
2 3mm procedure
M Early W Late
(697 Lesions) (679 Lesions)
1.35/patient  1.41/patient
CACT 0 ™ om AU COMMERS OF LATIUANERC AN SOCIETY OF INTERVENTINAC CARILOGY
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mOIS ISR 9004 t% Déug-Eluting Stents in De Novo Coronary Disease
N 7

N. Corballis, |. Merinopoulos, T. Gunawardena, R. Natarajan, A Clark, V. Vassiliou and S. Eccleshall
Cardiovascular Revasculanzation Medicine, 2024-08-01, Volume 65, Pages 34-35, Copynght © 2024

Background: There is an expanding role in the use of drug coated balloons (DCBs) in de novo Cardlovasc_ular_
coronary disease. Whilst stents evolved to facilitate bail out in vessel threatening dissection, Reva_s?ulanzatlon
their safety benefit against DCB has not been evaluated. We sought to identify any short-term Medicine

safety concerns when comparing DCB with 2 ™ generation drug eluting stent (DES) for de novo Volume 65

coronarv disease.

N: 9975 all-comer patients and 10,922 lesions treated with
either a DCB (3506 lesions) or 2 " generation DES (7416 lesions)
de novo coronary disease.

Kaplan-Meier survival estimates

(0 st A 30-day target vessel MI: 19 (0.5%) DCB v 51 (0.7%) DES,
acute vessel MI : 10 (0.3%) DCB v 22 (0.3%) DES
All-cause mortality: 34 (1.0%) DCB v. 71 (1.1%) DES,

—— exposwre=0cs ' This has led us to modify our approach to dissections into
T oeee=PE 1) Type 1 (non-vessel threatening dissection and 2) type 2
(vessel threatening dissection).

0.954

0.90-

L) L T L)

0 10 20 0
Analysis time
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Angio dissection post DCB and risk

BUENDS MRES, AREENTINA

Type A:luminal haziness: minor radiolucent areas within

the coronary lumen during contrast injection
with no persistence of contrast after the dye

has cleared

Type B:linear dissection: parallel tracts or a double lumen,
with no persistence of dye

Type C: xtra-luminal contrast staining: extra luminal
“cap” of dye with persistence of contrast

Type D:spiral dissection, usually with excessive contrast
staining of the false lumen

Type E: dissection with persistent filling defects in the
coronary lumen

Type F: dissection with total occlusion of the coronary
lumen and no distal anterograde flow
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0 point: | point: 2 points:
No dissection Dissection intra EEM™. Dissection over EEM
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* A non-flow limiting intimal dissection can be left untreated.

* Using IV imaging the presence of medial dissection, intramural
hematoma, or extramedial injury should be fixed with “bail-out”
stenting.
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R | 9004 by physiology on de novo coronary lesion
' Eun-Seok Shin', Liew Houng Bang®, Eun Jung Jun’, Ae-Young Her’,
Ju-Hyun Chung', Scot Garg’, Joo Myung Lee’, Joon-Hyung Doh",

Chang-Wook Nam’, Bon-Kwon Koo®, Qiang Tang’

Coronary de novo lesions

v

Lesions preparation®
\ l \i Balloon High FFR f‘“S |
::‘"““M> :: < )

Normal flow (TIMI = 3) Decreasedd flow (TIMI < 3)

,

FFR or iFR measurement
|

DCB treatment

¥ Y
FFR = 0.75 FFR < 0.75
or or DES
iFR = 0.86 iFR < 0.86 treatment —
‘ Angloplasty
DCB DES treatment
treatment

Figure 3. Provisional drug-coated balloon (DCB) strat-
egy guided by fractional flow reserve (FFR). The accept-
able angiographic and functional criteria after balloon
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Risk of TLR-AMI in FU?
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High-Grade, Non-Flow-Limiting Dissections Do Not

BIENDS KRS, 13 Negatively Impact Long-term Outcome After Paclitaxel-

Coated Balloon Angioplasty: An Additional Analysis From
the THUNDER Study

Gunnar Tepe, MD, PhD'; Thomas Zeller, MD?; Beatrix Schnorr, DVM?; Claus D. Claussen, MD*;
Ulrich Beschorner, MD", Klaus Brechtel, MD*, Bruno Scheller, MD®, and Ulrich Speck, PhD’

Figure 4: LLL by dissection grade

el

without dissection Grade A/B Grade C/D/E

Dissection grade

B Cantrol group # Pac balloon group

LLL Late Lumen Loss

J Endovasc Ther. 2013; 20: 792-800
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Effect of Drug-Coated Balloons (!)
in Native Coronary Artery Disease
Left With a Dissection

Bernardo Cortese, MD," Pedro Silva Orrego, MD,* Pierfrancesco Agostoni, MD, PsD,{ Dario Buccheri, MD,*!
Davide Piraino, MD,*: Giuseppe Andolina, MD,: Romano Giuseppe Seregni, MD*

FIGURE 4 The Fate of Dissections After DCB Angioplasty

TABLE 3 Angiographic Follow-Up of Patients With Dissection
After DCB PCI

Index procedure Control angiography

Type C
Dissection Cohort dissection
(n =48) Type B
- / dissection
Reference vessel diameter, mm 2.87 (2.1 to 2.98) Type A
Minimal lumen diameter, mm 2.42 (2.22 to 2.66) : dissection
Diameter stenosis, % 12 (8 to 20) ARLLarsin
LLL, mm 0.14 (-0.14 to 0.42) |
Complete vessel healing 45 (93.8)
Binary restenosis 3(6.2)
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FIGURE 1 MLD Before DCB PCI, After DCB PCI, and at
Angiographic Follow-Up in Patients Left With a Dissection
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Minimal Lumen Diameter
(mm)

3.0

Notably, there was a diffuse lumen enlargement at angiographic

control. DCB = drug-coated balloon; MLD = minimal lumen
diameter; PCl = percutaneous coronary intervention.

FIGURE 3 Clinical Follow-Up After 9 Months in the Entire Population and in the

Dissection and No-Dissection Cohorts

«Entire DCB cohort (n=156)
uNon-dissection cohort (n=104)
. Dissection cohort {n=52)

P = NS for all comparisons

MACE CARDIAC Mi TV-MI
DEATH
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International Journal of Cardiology

journal homepage: www.elsevier.com/locate/ijcard

Possible mechanism of late lumen enlargement after treatment : '}"
for de novo coronary lesions with drug-coated balloon ——

Tetsuya Yamamoto, Takahiro Sawada *, Kenzo Uzu, Tomofumi Takaya, Hiroya Kawai, Yoshinori Yasaka

Hyogo Prefectural Himei Cardicvasculer Center, Division of Cardiovesculer Medicing, 520, Sesho-Kou, Himei, Hyogo §70-0561, Japan

ARTICLE INFO ABSTRACT

Artacle hustory:

Background: Drug-coated balloon (DCB) treatment for de novo coronary artery disease has demonsirated late
Received 26 Apeil 2020

lumen enlargement (LLE] in mid-term lollow-up and it was considered as clinical benefit: however, its macha-

46 pts
DCB PCI (Sequent please neo Paclitaxel)
IVUS in index procedure and at 9 months

28 ptsnon Flow limiting angio dissection (no bail-out stent)
43 pts IVUS dissection

Mean Dissection index 0,44

At 9 moths: evidence of Late lumen enlargement
evidence of plaque regression

near 90% healed-dissections

TLR 3,7 % (2 pts)

ACT 20007 ™ o AL COMIERS OF LATIN SOCTY OF INTEW ARAALGY
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O point:
No dissettion

I point: 2 points:

Dissection intra EEM . Dissection over EEM

Dissection index=
Sum of each dissection point in every 1-mm interval / legion length

Legion length of DCB site
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Table 4 S
Regression analysis for predicting changing A mean lumen volume. g
Variable Univariate Multivariate ?
t p-value t p-value %—
Qo
Minimal lumen diameter of post DCB  —1.504 0.14 S
% area stenosis of post DCB —0.099 092 S
Acute gain 0.081 094 v
NHBLI dissection classification 1.901 0.06 §
Mean EEM volume of post DCB —2.080 0.04 —-0342 073 '<>3
Mean lumen volume of post DCB —-2.231 003 -0571 057 Q
Mean plaque volume of post DCB —1.816 0.08 :
M‘ea.n #plaque volume of post DCB —-0.131 0.90 00 02 04 06 08 10 12 14
Minimum lumen area of post DCB —1.794 0.09 3 -
Balloon / lumen ratio 2531 001 —0295 0.77 The dissection index
DCB / lumen ratio 1.319 0.19

Dissection in IVUS image 5114 <0.0001 4.647 <0.0001
Dissection index 7349 <0.0001 7.249 <0.0001 * A mean lumen volume R=0.713 p<0.0001

=1.42> U.10
Eccentricity index 0.921 0.36 « A mean vessel volume R=0.602 p<0.0001
NHLBI; The National Heart, Lung and Blood Institute, EEM; external elastic membrane.
DCB; drug coated balloon, IVUS; intravascular ultrasound. « A mean plaque volume R=-0.232 p=0.082
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XY A Prospective Randomized Trial Comparing Sirolimus-

L

ol iv2 Coated Balloon With Paclitaxel-Coated Balloon in
De Novo Small Vessels N £ @ JAg‘g..

Kai Ninomiya MD, Patrick W. Serruys MD, PhD, Antonio Colombo MD, Bernhard Reimers MD, Sandeep
Basavarajaiah MD, PhD, Faisal Sharif MD, PhD, Luca Testa MD, PhD, Cario Di Mario MD, PhD, Roberto
Nerla MD, Daixin Ding MSc, Jiayue Huang MSc, Nozomi Kotoku MD, Shigetaka Kageyama MD, Momoko

Kageyama MD, Emelyne Sevestre BA, Simone Fezzi MD, Jouke Dijkstra PhD, Neil O'Leary PhD, Marie JACC:
Angele Morel BSc, Scot Garg MD, PhD, Bemardo Cortese MD, PhD and Yoshinobu Onuma MD, PhD Cardiovascular
JACC: Cardiovascular Interventions, 2023-12-11, Volume 16, Issue 23, Pages 2884-2896, Copyright @ 2023 Amencan College Intewentions

of Cardiology Foundation
Volume 16, Issue 23

121 patients randomized
129 lesions
reference diam< 2.75 mm by QCA

*
Pre DCB OCT assessment

e T~

61 patients assigned to Magic Touch arm 60 patients assigned to SeQuent Please
(66 lesions) Neo arm (63 lesions)
— : 2lesions: Bail-out stenting
2 lesions: Bail-out stenting :
2lesions: QCA at baselinewas | ;:‘“"-Q“*Wimmm
rpesior " 2 patients: withdrawal of consent
1 patient: withdrawal of consent 3 paests ousl ffolenrip
angiography (1: underwent CCTA)
56 patients (61 lesions) completed 6- 53 patients (56 lesions) completed 6-
T month angiography (92.4%) month angiography (88.9%)

SOCEN RATIGNAL ANNLIAL CONSAEES OF THE AMORNTING COLLEOR OF |
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The Rationale for the Pre DCB OCT Assessment is
to obtain OCT-derived lumen measurement for DCB balloon-sizing

e T—
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1. To “calibrate” the Drug Coating ]

balloon

2. To optimize wall apposition and drug
transfer to the vessel wall.

3. To elucidate the impact of the e Magic Touch SCB
dissec“on VOIume on angiographic __________ l;: _________ "" ___________ ﬁﬂi;lg.gfﬁ;&({fggﬁm)
late loss, assessed by quantitative -

OCT ‘ !CU CMS Largest reference m <0.25 mm than 1.98 mm
- - S -
( )' lumen diametefs s arg umen ) $
iy e Mesz 1.98 mm
U mallest reference lumen mi

211 mm 2.00 mm is selected

SeQuent Please

DCB size / reference lumen diameter ' | e Neo PCB
Ratio by OCT was 1.03 . \ s o oo

([1.98+2.28)/2 = 2.13 mm)

Smallest reference g ] /
EEM diameter; % A diameter closest to

2.13 mm

k3

2.25 mm is selected
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Quantitative Analysis of Dissection "0
Dissection was found in 95.6% by OCT S MagicTouch 1] = 0.042*dissection volume + 0.214
assessment vs 15 % by angiography == SeQuent Please NEO LLL = -0.009*dissection volume + 0.057
1.5
P for interaction= 0.031
g 10
E
]
S os
b
(]
—l
0
-0.5
0.0 0.5 2.3 7.0 20
Dissection volume, mm3

With SCB, late loss increases as a function of dissection volume, while with PCB, late loss is not
related to dissection and even decreases as a function of the increase in dissection volume.
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Late Loss: 0.32 mm * Late Loss: 0.00 mm +
Late Lumen Enlargement: 30.0% + Late Lumen Enlargement 53.7% *
Dissection: Unfavorable Dissection: Favorable or Irrelevant

¢

Primary Endpoint: 6-month Angiographic Net Lumen Gain

SCB vs PCB: 0.25 vs 0.48 mm

Non-inferiority margin

-0.6 -0.5 -04 -0.3 -0.2 -0.1 0.0 0.1
Favors PCB = » Favors SCB

Absolute difference: -0.23 mm (95% Cl: -0.37 to -0.09)
Lower margin of the one-sided 95% Cl: -0.35, P for non-inferiority = 0.173

Magic Touch™ SCB failed to achieve noninferiority compared to SeQuent Please

Neo™ PCB for angiographic net gain at 6 months.
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* Leaving dissections untreated in 2024 after DCB appears to be safe if
there is no Flow-limiting lesions and IC imaging rule out media
dissection or hemathoma

* Incidence of acute vessel closure is similar to stenting following
recommendations and contemporaryt DAPT

* No big effect of dissection in LLL or mid term clinical outcomes (seem
to be beneficial in paclitaxel DCB)
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