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Background BACKGROUNDER
& atenC Of AV daCccess * According to the latest U.S. Renal Data System Annual Data Report, more than 660,000 Americans are

being treated for kidney failure, also called end stage renal disease, or ESRD. Of these, 468,000 are

dialysis patients and more than 193,000 have a functioning kidney transplant.

B FAV native
B FAYV diabetici
[T FAV PTFE

* The annual Medicare spending to treat kidney failure in the U.S. is approximately $31 billion,

* Over 89,000 people with end stage renal disease (kidney failure) die annually

Updated January 2016

Sources: U.S, Renal Data System Annual Data Report (2015), Centers for Medicare & Medicaid
Services

Only 54.7% of AVFs were used within 4 months of placement, with maturation rates varying considerably across
end-stage renal disease (ESRD) networks



1. Where are we in AV and NKF-K/DOQI

If PTA fails: stent/covered stent:
- unaccessible/difficult surgery access
- controindication to surgery
- rupture or dissection after PTAs

consider surgery
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2.Where are we in AV and NKF-K/DOQI

Foun

ENDOVASCULAR OPTIONS
1) High pressure PTA

« 2) Cutting ballon

« 3) Bare Metal Stent

* 4) DEB (drug eluting ballon)
* 5) Mechanical thrombectomy
« 6) endo-graft/covered stent

SURGERY

Mational
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Pathophysiology and lesion characteristics

complex

cellular proliferation, microvessel formation, cytokine
expression (key factor?) by smooth muscle cells,
endothelial cells and macrophages

cytokine result in further activation and proliferation
of these cell types: neointimal hyperplasia




POTENTIAL MEDIATORS SUGGESTED TO PLAY A ROLE IN THIS PROCESS INCLUDE
BASIC FIBROBLAST GROWTH FACOR (BFGF), PLATELET-DERIVED GROWTH FACTOR
(PDGF), VASCULAR ENDOTHELIAL GROWTH FACTOR (VEGF) AND
EXTRACELLULAR MATRIX (ECM) PROTEINS

DIFFERENCE BETWEEN STENOSIS AN RE-STENOSIS: ECM

—'&_7 )




When DEB?

= How my strategies change using DEB?

Are all DEB the same?

What should I know choosing a DEB?






PACLITAXEL DISCOVERY: SEARCHING FOR
ANTI-CANCER DRUGS

After '50s until 1981 U.S. National Cancer Institute (NCI) studied 35,000
different plants with anti-cancer properties.
Paclitaxel sorted to be the one.




= Paclitaxel directly inhibits cellular cicle
. lead to a stop of the mitotic phase
. lead to long-term antiproliferative effect



PACLITAXEL'S PHARMACOKINETIC HELPS ITS
LONG-LASTING INSIDE VESSELS CELLS WALL




Microtubules stabilization blocks proliferation and
cell migration




Drug concentration and technology

Eccipient balances drug releasing properties.

Eccipient goal is to create an easy tissue absorbable structure (crystalline or
amorphous)

Eccipient needs to improve drug efficacy and permanence on the vessel wall.

* Drug concentration: 2ug/mm2 up to 3 - 3.5ug/mm?2

» Eccipient: hydrophobic o hydrophilic




Excipients improve tissue uptake of
Paclitaxel

Tissue Concentration B rrxony [ Prx + lopromide (SeQuent) Blood Concentration
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Source: Virmani, presented at Linc 2012



PARTICLE SIZE AND NUMBER
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A crystalline morphology improves coating
characterlstlcs and erformances

Crystalline Coating Amorphous Coating

T Cosaline [ Amophos |




“IN BLOOD" PTX CONCENTRATION FASTLY
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Time post treatment [day]

4.1 ng/ml at 5 minutes
= After 7 days 98.7% of the drug is eliminated

SFA Porcine model



PTX DISTRIBUTION IN VESSEL WALL LAYERS

Tissue binding capacity

Depth from lumen (mm)

PTX distributes in all vessel wall layers
Adventitia:PTX inhibits fibroblasts migration to neo-intima
Media:PTX inhibits neointimal cells migration proliferation



CELLS PROLIFERATION AND MIGRATION
INHIBITION LASTS 2 WEEKS AFTER DEB
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WIN THE STENOSIS Inhibits intfimal Hyperplasia
SCORING OR HPB ]

2

Safe and effectiveness

3cm long high-grade stenosis Unable to efface stenosis with

involving the upper basilic standard, non-compliant balloon at
vein 22 ATM

Ry

Ultra high pressure and ulira- Post angioplasty, the vessel is
non compliance were needed open and the patient can

to efface lesion resume dialysis




PROCEDURAL TECHNIQUES FOR OPTIMAL
DRUG DELIVERY

Observations from LEVANT 2 suggest that the
Primary Patency is positively influenced by:

Indicators from Levant 2 Data Analysis



DEB OFFER PROMISING OPTION IN STENOSIS
(RE-STENOSIS?)

Encouraging results have been seen in de novo, restenotic lesions, in-stent

restenosis, & in A-V access stenosis.

Some logical indications might include:

“no-stent” zones e.g. CFA lesions

segments prone to restenosis e.g. long AK lesions
&

s B\
Benefits .
= Anti-proliferative therapy while leaving nothing behind (1
»Broad anatomical applicability -

»Eqasily repeatable
=Avoid stent fracture and ISR burden \ J
=Preserve future options '

*Matches patient’s quality of life expectations (improvement in walking

\_capacity, Rutherford class) ) _
Limitations !
=*Not proven in highly calcified lesions 4 /

*When provisional stent is required= higher procedural cost \ ’/




J Endovasc Ther. 2012 Apr;19(2):263-72. doi: 10.1583/11-3690.1.

Paclitaxel-coated balloon angioplasty vs. plain balloon dilation for the treatment of failing dialysis

accoacer A.mnnth intarim raciuilte fram a nracnantiva randamirad ~rantrallad trial
J Vasc Interv Radiol, 2014 Apr;25(4):535-41. dol: 10.1016/.jvir.2013,12.014, Epub 2014 Feb 12.

!sm: Percutaneous angioplasty using a paclitaxel-coated balloon improves target lesion restenosis on

® iNflg JVesc Access. 2014 Sep-Oct:15(5):338-43. doi: 10.5301/jva.5000211. Epub 2014 Feb 10.

:"”: Laicc Drug-eluting balloon for the treatment of failing hemodialytic radiocephalic arteriovenous fistulas:
(PC # Au our exy Paclitaxel-coated balloon fistuloplasty versus plain balloon fistuloplasty only to preserve the
(AV ppst PataneD!, Patency of arteriovenous fistulae used for haemodialysis (PAVE): study protocol for a randomised

ME1 PURF & Author CO JVasc Access. 2017 Mar 6;18(Suppl. 1)88-91. dol: 10.5301/va.5000663. Epub 2017 Mar 5.

transl Kar
m "TE Abstract .., Drug eluting balloons for resistant arteriovenous dialysis access stenosis.

MATE pyrpOSE 1 .ol
ster |esior stenoses ! Karnabatidis D', Kitre- n:uumzmrmmumn.w: 10.1007/s11547-016-0880-z. Epub 2016 Sep 6.

:ﬁ: ;)cz: METHOD! Ab ® Author inform: ;oo £ Iness of paclitaxel-releasing high-pressure balloon associated with cutting balloon

RES Paten stenosis ¢ BA Apstract angioplasty for treatment of outflow stenoses of failing hemodialysis arteriovenous shunts.

PCE PP define 8N Vascular access T jerardi AM", Franchin M2, Foniana F', Pifaretti G2, Duka E', Tonolinl MY, Miele \*, Tozzi M2, Carrafiello G%.
RESU yascular ¢ stu endovascular ther;
pres free d sie  Author information
S 12 and 24 been used so far v
z'g group 1, ME for venous juxta-ai APstract
CONC RESGETS Dol the last T years AIM: To evaluate the technical and clinical success, primary patency (PP) and complications of angioplasty performed with paclitaxel-

‘ coated balloon (PCBs) associated with cutting balloon and for the treatment of the outflow stenoses of failing hemodialysis arteriovenous
COM PBal ropeated D€ far; however, a lar gyt . y

TRIAL P 95.4% ST i
REC 33392:5 syn explore some critic MATERIAL AND METHODS: From September 2014 to September 2015, 50 patients with 66 stenoses were registered. Vascular accesses

at the time of treatment, Were autogenous (n = 20) and prosthetic (n = 30). Stenosis were documented during follow-up with routine echo-color Doppler, clinical
CONCLUs radiological or surgical evaluation and in the remaining incidentally during fistulography. Angioplasty was performed with cutting balloon and afterward with
of TLin ju L PCB. The mean follow-up time was 8 months (range 6-15 months). Technical success, clinical success, primary patency and
access circult due to an . :
complications were registered.
end of access circuit cur

for Health Research.  RESULTS: Technical success was 100 %. Clinical success was 94.7 %. Primary patency rate was 87.7 %, in five patients, a significant
__ re-stenosis (250 %) was registered. A residual asymptomatic stenosis (<30 %) was registered in four cases (7 %). No major

fistu in
foplasty versus plair .\ cLusIoNs: A short-term patency benefit may be obtained including PCB in angioplasty treatment of failing hemodialysis
TRIAL REGISTRATION: | arteriovenous shunts.

KEYWORDS: Hemcdialysis arteriovenous shunt; Outflow stenoses; Paclitaxel-coated balloon



2016-2017 (158 PTS)

N° 64 SCORING BALLOON + DCB
84% TL PP

2 RESIDUAL STENOSIS

N° 94 HPB + DCB

2014-2015

N° 74 CUTTING BALLOON + DCB
72.6% TL PP

6 ACUTE THROMBOSIS
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ECONOMIC IMPACT OF DEB

ENDOVASC THER
2013:20:819-825%

+BUSINESS OF ENDOVASCULAR THERAPY -

Cost-Effectiveness Analysis of Paclitaxel-Coated Balloons for
Endovascular Therapy of Femoropopliteal
Arterial Obstructions

Nicolas Diehm, MD, MBA'; and Henrique Schneider

'Clinical and Interventional Angiology, Swiss Cardiovascular Center, Inselspital,
University Hospital Bern, Switzerland. “S

Medium Enterprises, Bern, Switzerland

ration of Small and

2yr Comparative Budget Impact: Original article
German Healthcare Payers.

Per year:

DEB c. 90,000 Swiss Fr. less costly than PTA
therapy due to lower repeat intervention
costs, despite the greater DEB purchase costs

Cost-effectiveness analysis of enhancements to angioplasty

€ 4.400 for infrainguinal arterial disease

€ 4.200 B. C. Kearns, 1. A. Michaels, M. D. Stevenson and S. M. Thomas

€ 4.000 ¢ ; <

€ 3.800

€ 3.600 = DEB dominated all other options by lower lifetime costs

€ 3.400 and greater effectiveness

€ 3.200 . . .
PTA BMS DES DEB = DEB represents a cost-effective alternative to PTA with

bail-out BMS

Reproduced from Zeller T. LINC 2013



Prospective, Global, Multicenter, Randomized,
Core |lab Blinded, Safety and Effectiveness

To assess the safety and effectiveness of the
LUTONIX® 035 AV Drug Coated Balloon PTA
Catheter in the treatment of dysfunctional AV
fistulae

285 randomized subjects at 23 clinical sites

Target Lesion Primary Patency (TLPP) - 6 months

Freedom from any serious adverse event(s)
involving the AV access circuit through 30 days

1,3,6,9, 12,18, 24 month visits

First Subject: June 2015
Enrollment Completion: March 2016
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First and only approved drug-coated balloon for AV fistulae in US

Safety outcomes are non-inferior to PTA
71.4% target lesion primary patency (TLPP) at 6 months

32.6% fewer number of interventions required to maintain TLP at 6
months

Sustained effectiveness benefit

'



Thrombosis?

Thrombolysis/
Thrombectomy

High-pressure
Balloon 1:1

Consider cutting/
scoring balloon

Success? Recoil = 30

Covered stent

Drug-Coated
Balloon

Repeat balloon
angioplasty

Recoil = 30
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