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DEB in BMS ISR
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The NEW ENGLAND JOUERENAL of MEDICINE

Treatment of Coronary In-Stent Restenosis
with a Paclitaxel-Coated Balloon Catheter

Bruno Scheller, M.D., Christoph Hehrlein, M.D., Woltgang Bocksch, M.D
Wolfgang Ruts || M.D., Dariush Haghi, M.D., II|r| h | letz. M.D.
Michael Bhm, M.D., and Ulrich Speck, Ph.D.

Primary endpoint: late lumen
loss in-segment — ISR 1

Uncoated PACCOCATH
balloon

0.74 £0.86 mm | 0.03 £ 0.48 mm p = 0.002

Scheller New Engl J Med 2006, 355: 2113-24
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Secondary Endpoint: @

Binary Restenosis Rate

B Uncoated balloon ODrug-coated balloon

p <0.01

binary restenosis in-stent binary restenosis in-segment
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24 mo. Clinical FU (ITT Analysis)

Uncoated DEB P
TLR 20 (37%) 3 (6%) 0.001
Ml 5 (9%) 1 (2%) 0.577
Death 3 (6%) 2 (4%) 0.912
Stroke 3 (6%) 2 (4%) 0.840
MACE 25 (49%) 6 (11%) 0.001

B Scheller Clin Research Cardiol. 2008
Online 5 June 2008
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Update Paccocath ISR I/l
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PEPCAD Il
Results: 6 Months FU (As Treated)

PEPCAD lI SeQuent Taxus
Please N=60

N=66
Follow-up [mo] 6.2+0.8 6.2+0.8
Follow-up: clinical 62 (93.9%) 59 (98.3%)

Late loss [mm] 0.19+0.39 0.45£0.69
Restenosis (segment) 2154 (3.7%) 11/53 (20.8%)

TLR 2162 (3.2%) 11/59 (18.6%)
Myocardial infarction 0/62 (0.0%) 1/59 (1.7%)

Death 1/62 (1.6%) 1/59 (1.6%)
Total MACE 3/62 (4.8%) 13/59 (22.0%)

Martin Unverdorben TCT 2007
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Update PEPCAD Il at 3 Years
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ESC Guidelines 2010 for ISR

Table 33 Recommendations for specific percutaneous coronary intervention devices and pharmacotherapy

For PCI
no-reflow.

preparation of )
fore planned stenting.

8.

proven effi@cylsafety profile, 2 i e respective lesi acterist the studies.
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DEB Iin DES ISR
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69 yr F
DM on Insulin Therapy
Hypertension, Dyslipidaemia
Obesity Cypher 2.25 x 33 mm (upsized to 2.5 mm)
Good LV function 2.5 x 33 (upsized to 2.75 mm)

B
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Sequent Please Predilatation followed by
equential Balloon Dilatation 30 sec

2.5 x 30 mm
3.0 x 30 mm

3.5 x26 mm
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Last clinic FU
On June ’12
47 mo. Post DEB
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PEPCAD- DES Late Loss at 6 Months

Late Lumen Loss, mm
o o o o = =
X 'S o oo o N

=
=

P=0.18

~ POBA " bce
N - 38 N - 72

P <0.001 P =<0.001 P <0.001

1.03 0.99

Proximal

In lesion Distal Total
H. Rittger TCT 2011
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ISAR-DESIRE 3 — Treatment of ISR of Limus-eluting stents

Design

PRIMARY ENDPOINT:
Percent diameter stenosis at follow-
up angiography

TEST HYPOTHESES:

PEB non-inferior to PES
%DS 35%; Delta=7%
alpha = 0.05; Power = 80%
102 Patients/group

PEB and PES superior to balloon
angioplasty

%DS 33% vs. 43%

alpha = 0.025; Power 90%

101 Patients/group

402 patients with DES-restenosis enrolled
between August 2009 and October 2011 in
3 centers in Germany

Paclitaxel- Paclitaxel- Balloon
eluting eluting angioplasty
balloon stent alone

(SeQuent) (Taxus) (N=134)
(N=137) (N=131)

Angiographic follow-up at 6-8
months in 84.1% (N=338)

Clinical follow-up at 12 months
in 97.5% (N=392)

No significant differences across groups

Kastrati TCT 2012
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Primary Endpoint: >
Diameter Stenosis at Follow-up Angiography

100
— Paclitaxel-Eluting Balloon (PEB)
§ Paclitaxel-Eluting Stent (PES)
E? 80+ Balloon Angioplasty (BA)
8 60- . PEB versus BA
& PEB 38.0% PES versus BA
@ -~ [ A———
'ﬁ PES 37.4%
3 BA 54.1%
§ 20 PEB versus PES ’
) P non-inferiority =0.007

0_
0 20 40 60 80 100

Diameter Stenosis at Follow-up Angiography (%)

TCT 2012
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ISAR Desire 3: Secondary Endpoint >

Binary Restenosis Target Lesion Revascularization
PEB versus BA PEB versus BA
PES versus BA PES versus BA
P <0.001 % P <0.001
60 - 96.7 50 -
43.5
50 - 40 -
40 - P=.61 P=.09
30 -
< 22.1
20 -
20 13.5
10 - 1
O i [ [ D [
PEB PES BA PEB PES
Death/MI PEB 4.4%, PES 6.9%, POBA 6.8%
At 12 mo.

TCT 2012
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DEB vs Cypher in the Treatment of Cypher ISR:
6 — 8 mo angiographic follow-up (n — 218 pt)

Follow-up rate : 93.3 % (237/254 Lesions)
(at 6-8 months) PEB:129 SES:108

Binary restenosis, TLR Late loss

p=0.045 P=0.0002
[ 1

23.2%

Restenosis

Y Kurashiki Central Hospital, Kurashiki, JAPAN 55wt Sous
Habara TCT 2011
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Six (8)-months angiographic follow-up

Focal lesion: n=115
(Ib, Ic)

Binary restenosis, TLR

Non-focal lesion: n=139
(Id, II, I, IV)

Binary restenosis, TLR
p=0.1 p=0.0227

Restenosis
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DEB In Small Vessels
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Treatment of Small Vessel Coronary Artery Disease by the

PEPCAD | : 6-Month FU

Sequent® Please Paclitaxel coated balloon

Prospective, non-randomized, multi-center, one-arm phase-ll study

PEPCAD |

De-novo lesions, reference diameter 2.25 - 2.8 mm

DEB ITT
N=120

DEB Only
N=82

Follow-up [mO]

6.712.1

6.7£1.9

9

9

Late loss [mm]

0.3+0.55

0.18+0.38

0.49+0.61

0.90+0.63

Restenosis
(segment)

15.5%

5.5%

31.2%

49.4%

TLR

12%

4.9%

10.4%

21.5%

Myocardial
infarction

0.8%

1.2%

5. 7%

2.2%

Cardiac death

0%

0%

1.9%

1.1%

Total MACE

M. Unverdorben

13.7%

6.1%

18.9%

26.9%

*Stone,G JAMA 2005;294:1215-23
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PEPCAD | — Outcome

DEB only DEB & BMS p
n 82 32
Follow-up 6.4 £ 1.2 months 6.5 £ 1.5 months 0.9
Control angiography 73 (89 %) 29 (91 %) 1
Late lumen loss 0.18 £ 0.38 mm 0.73£0.74mm | 0.0006
Binary restenosis in-segment 4173 (5.5 %) 13 /29 (44.8 %) <0.0001
Binary restenosis in-lesion 4173 (5.5 %) 12 /29 (41.3 %) <0.0001
TLR 4 (4.9 %) 9 (28.1 %) 0.001
Stent thromboses and TLR N/A 2 (6.3%)
Myocardial infarction 1 (1.2 %) 1 (3.3 %) 1
Death 0 (0 %) 0 (0 %) 1
Total MACE 5 (6.1 %) 12 (37.5 %) <0.0001

M. Unverdorben
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DEB 2517 mm

Geographic Mismatch

BMS 2.5 25 mm

No restenosis

stent length

Restenosis (N=13) (N=16) p
CrEREIEDnG 10713 (77 %) 3/16(19%) | 0.029
mismatch
Total stent length 19.4 +£ 8.4 mm 14.4 + 10.2 mm 0.035
Balloon length — | 5 31 4 1072 mm | 2752771 mm | 0.096

M. Unverdorben




17 Feb. 11 - 263214 @

e
LN
\.{.

. v
- »e
. ‘ot
|- e
- - < ~
- . i
B
- 5 e & : >
o, .
- (A5 a - §

Y

I

.

-

T
o ¥
o

e

.f“‘

e\
o

w
1 " -
s‘.—.w“

S O~ 2 g b’
4 : . .
- - . \kg*';‘? .

P oy STt A4S

60 yr old F
DM, Dyslipidaemia, HT



http://www.ijn.com.my/cms/index.asp

Post PCI

2 Dior DEB 2.5 x 30
PL & PD br

Biomatrix 3.0 x 36 mm
Mid RCA
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DEB In Bifurcation Lesions
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MyLive 2010

RCA/ PD Br. Medina 1,0,1
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' Distal RCA to PD
Biomatrix 2.75 x 15

DEB RCAto PL
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PEPCAD V Bifurcation Study

MV — DEB & BMS, SB - DEB

MLD: Pre PCI, Post PCI, 9 Month FU
pre PCI vs. 9 month: p < 0,001

Late Loss
X 0,38 mm Late Loss
X 0,21 mm

Hpre PCI
mpost PCI

09 month

main branch side branch

Restenosis with TLR — 3.6% (1/28 pt)
D. Matthey TCT 2009
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DEB in CTO
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Study flow chart

48 patients enrolled and
matched with 48 patients

Paclitaxel coated balloon
plus BMS stent
N=48

Taxus stent
N=48

6 months 6 months
angiographic follow-up angiographic follow-up
98% (N=47/48) 100% (N=48/48)

6 months 6 months

clinical follow-up clinical follow-up
100% (N=48/48) 100% (N=48/48)

Taxus historical - control for DM, length of stented segment & reference

vessel diameter Wenner, Wohrle TCT 2010
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Primary Endpoint: Angiographic Late Loss at 6 mo.

Late Loss (mm)

0.8 -

0.6 -

04 -

0.2 -

Paclitaxel Eluting Stent . Paclitaxel Coated Balloon and BMS Stent

P =0.52

0.05
-

P=10.65

0.33

. -

-0.03

Proximal

P=0.14 P=0.46
0.64
043
0.00
-0.10
In-Stent Distal

Occlusion site

TCT 2010
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Clinical Outcomes at 6 Months

Paclitaxel Coated

Paclitaxel

Balloon plus BMS Stent  Eluting Stent | Value

Target lesion 6(12.5 %) 6 (12.5 %) 1.0
revascularization
Target vessel
revascularization 7(14.6 %) 6 (12.5 %) 0.78
Myocardial infarction

Non-target vessel 0 (0 %) 0 (0 %) -

Target vessel 0 (0 %) 1(2.1 %) 0.31
Death 0 (0 %) 0 (0 %) -
TLR, myocardial infarction
attributable to target 6 (12.5 %) 7(14.6 %) 0.78
vessel, or cardiac death
Stent thrombosis| 0 0 -

TCT 2010
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DEB In de-novo Diabetic Lesions
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PEPCAD IV: 9 Mo

. FU Data Based on 90% FU @

PEB + BMS PES (36Px) D
(39Px)
MLD FU [mm] 2.01+ 0.66 2.09+ 0.69 0.62
Stenosis FU [%] 29.0 + 20.8 26.0 +22.7 0.54
Late Loss In-stent [mm] 0.51 #0.61 0.53 #£0.67 0.87
Late Loss In-segment [mm)] 0.37 £0.59 0.35+0.63 0.90
TLR Segment 3 (7.7%) 3 (8.3%) 1.00
TVR (incl TLR) 3 (7.7%) 4 (11.1%) 0.70
Myocardial Infarction 1 (2.6%) 2 (5.5%) 1.00
PCI other vessel 3 (7.7%) 8 (22.2%) 0.11
All Deaths 3(7.7%) 0 0.24
Cardiac Death 2 (5.1%) 0 0.49
MACE (TLR, MI, Cardiac Death) 6 (15.3%) 5(16.1%) 1.00

Rosli MA et al, Eurointerven 2011; 7: K83 - 92
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DEB vs DES In de-novo lesions
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DEB + BMS Compared to DES @

PEPCAD llI

Paclitaxel-eluting PTCA Balloon in Combination with
Coroflex Blue Stent vs the Sirolimus Coated Cypher Stent
In the Treatment of Advanced Coronary Artery Disease

Randomised N - 637

/\

DEB + BMS Cypher
N -312 N - 325
n— 296 (95.5%) 9 mo. FU n— 313 (96.6%)

l l

n — 269 (86.8%) 9 mo.Angio.  n— 273 (84.3%)

Hamm, Scheller AHA 2009
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PEPCAD Illl Results at 9 mo. @

Late Lumen Loss
In-stent
In-segment

Binary restenosis

TVR

TLR

Ml

Stent Thrombosis
(ARC)

DEB + BMS Cypher P

0.41 +/- 0.51 0.16 +/- 0.39 < 0.001
0.20 +/- 0.52 0.11 +/- 0.40 0.06
10.0 % 2.9 % <0.01
13.8 % 6.9 % <0.01
10.5 % 4.7 % <0.01
4.5 % 0.3 % <0.01
2.0 % 0.3 % <0.05

Hamm, Scheller AHA 2009
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immobilized on the stent surface

GENOUS: the Role of Endothelial Progenitor Cells (EPCs) 3) EPCs are captured by antibodies

ot \
B
- -

{
/

2) EPCs circulate
through the bloodstream

r

© Orbus MT Inc.
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PERFECT Study: 6 mo FU

Outcome EPC stent only EPC stent + P value

N - 62 DEB N - 58
Proximal late 0.21 0.04 0.01
loss(mm)
In-stent late 0.88 0.34 <0.001
loss(mm)
Distal late loss 0.09 0.02 0.20
(mm)
Total late loss 0.61 0.16 <0.001
(mm)
Total segment 23.2 5.1 0.005
Binary
restenosis(%)
TLR (%) 15.5 4.8 0.05
MACE (%) 17.2 4.8

Dr.Jochen Wohrle (University of Ulm, Germany) TCT 2010
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| ate Lumen Loss DEB Only vs DEB + BMS |G

DEB Only
ISR
ISR | + I 0.18 mm (6 mo.)
PEPCAD Il 0.20 mm (6 mo.)
Sm. Vessel
PEPCAD I 0.18 mm (6 mo.)
Side-branch
PEPCAD V 0.21 mm (6 mo.)
DEBIUT (Dior) 0.11 mm (9 mo.)
DEB + BMS
Diabetics
PEPCAD IV 0.51 mm (9 mo.)
Bifurcation — Main vessel
DEBIUT (Dior) 0.42 mm (6 mo.)
PEPCAD V 0.38 mm (9 mo.)

Best results obtained only when DEB is used without stenting
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| Lim
Challenges of Using DEB

* Formidable data on DES
A lot of different devices

» Expectation of stent-like results
* Preparation of vessel is vital
Predilatation
Goes against the expectation of regular balloons

DEB inflation times
Longer

Avoid geographical mismatch
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Current Indications of DEB

ISR
strongest indication

SUERYESTES
Bifurcation lesions for side-branch

(Medina1,1,10r1,0,10r0,1,1)
only if there is no flow-limiting dissection

Other lesions
diabetics, other de-novo lesions
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Malaysia National Cardiovascular Registry - PCI

Intracoronary devices used

e B s o s
Balloon only 8.0 8.0 8.0 8.0 6.0 5.0
Drug Eluting Balloon 0.05 1.0 2.0 6.0 6.0 7.0
Cutting Balloon 2.0 2.0 2.0 2.0 1.7 1.2
IVUS 2.0 5.0 4.0 4.0 3.3 2.5
Rotablator 1.0 1.0 1.0 1.1 0.9 0.7
g;gf'““”g Stent 430 490 530 650 640  70.0

Bare Metal Stent (BMS) 43.0 35.0 33.0 21.0 21.0 17.0

Distal Embolic

. 0.05 0.7 0.3 0.2 0.4 0.6
Protection



Drug Eluting Balloon

At Present
This technology Is here to stay !

The Future:
It's role needs to be further defined!
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