Clinical Application and Use of Rotational
Atherectomy System
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Theoretical Advantage of Atherectomy -

| Problem 1: recoil / restenosis
Balloon [:> I:‘:>
Problem 2: dissection
Problem 1: intimal hyperplasia
Stents E> Ei)
Problem 2: mechanical stress in
joint orientated

vessel segments

Atherectomy removes
the plaque without ——=
overstretch of the

vessel| wall




» 1 radial deformation: compression

« 3 axial deformations: extension/contraction,
torsion, flexion

, I , l Bend / Kink ! %

Compress /
Slight curve

Fixed

L ? =
‘ | Bend / Kink

Lansky, A, Angiographic Analysis of Strut
Fractures in the SIROCCO Trial, TCT 2004




Stent Fracture and Restenosis in SFA
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Primary Patency
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——no stent fracture
—— stent fracture

p<0.0001

6 12 18 24

Months

Scheinert D. et al, JACC 2005

Severance Cardiovascular Hospital, Yonsei University Health System



Atherectomy Devices

ilverhawk, EV3 B

Pathway PV System Turbg@-booster laser




Benefits of Atherectomy

* Debulking (Plaque burden reduction) & luminal gain
 Removal of calcium and thrombus

* Less dissection, less need for stenting

« Side branch preservation

* Improved drug delivery



Catheter Evolution

JETSTREAM" Atherectomy System

SYSTEM EVOLUTION

Continuous innovation to support your success

JETSTREAM

JETSTREAM G2™
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JETSTREAM Navitus™

S

Boston
cientific

JETSTREAM Navitus™ L JETSTREAM™ XC/SC

® First commercially
available Pathway
Medical product

* Aspiration port
moved proximal of
cutting blades

* Macerator added

10% increase in
aspiration efficiency’

* Expandable blades

* Aspiration port
integrated into
distal cutter ® Approved for

* 8 F introducer sheath thrombectomy

Macerator Added to
Aspiration Port (o Decrevse
3 Siee of Plague Before It is
Aspirated
Distal Cuttar
10 Flute Design

* Pebax outer shaft
and stainless steel
hypotube (reduced
0D, compared to
earlier ganeration
designs)

* 7 F compatibility

* Improved trackability
(compared to earlier
generation designs)

1. Compared 10 JETSTREAM G2 NXT in blades down during baneh testing

2, Compared 1o JETSTREAM G2 NXT in bench testing
3, Data on fie teport EVOS194

* b-flute distal cutter
design

* |ncreased torque
(powaer)
54% Increase in
differential cutting
afficiency’

® 11% increase in

aspiration efficiency’

i

Distal Cutter
5 Flute Design

JETSTREAM™ Atherectormy System is manufactured and distributed in EU by Bayar Intarvantional

All citad tracdlamarks are the proparty of thair respactive ewnars. CAUTION! Tha (aw restricts these devices to sale by or an the order of & phyalcian, Indications, cantraindications, warnings

* |ncreased ease

of use/ reliability

{compared 1o
JETSTREAM G3)
New liner over
driveling

- Improved distal
bushing
Enhanced GW
management

- Improved User
Interface

* Robust Bushing and
Distal Liner
(same as GT1)
Elimination of
bushing tail related
wire sticking
Protection against
thrombus stick
Durable liner with
improved aspiration
* Guidewire
management
enhancements for
smoother oparation
over the wire

wodd inwtructions for use can be found in the product beling supplied with each device. Information for the use only in countries with spplicatle health suthority preduct rogistrations

® Largest JetStream
Catheter
24 mm/34mm
30% larger lumens?
* Shortened Coupler
Improved
performance in
torturous anatorny
* Navitus technology
integrated
- Identical lingr and
bushing technology
Guidewire
management
enhancements

* Entire portfolio
redesign

* New ergonomic POD
design
32% smaller than
pravious
Redesignad user
interface
Improved wire GARD
simplifies wire
management
New package and
POD design reduces
environmental
footprint

Yo

\y



Pathway PVD Trial

®

JENDOUASE THER
W0 1655300 L

« CLINICAL INVESTICATION .

One-Year Outcome of Percutaneous Rotational
Atherectomy With Aspiration in Infrainguinal Peripheral
Arterial Occlusive Disease: The Multicenter Pathway
PVD Trial

Thomse Zollar, MO Hans Krankenbarg. MD?: Hormann Steinkamp, MD2.

Aljoscha Rostan, MO Sehastian Sixt, MDY; Andrej Schmidt, MD% Horst Siavert, MDS;
Erich Minar, MD*; Marc Bosiers, MD7, Patrick Peotors, MO* J5m O, Balzer, MDY
William Grey, MD'; Thile Talder, MC?, Cheiation Wissgott, MD'',

Uwe Schrwarzwalder, MDY, and Diork Scheinert, MO

Dapartmert of Angiology, Hoart Centro Bad Xrozingen, Gormany, *Hamburg University
Cardiovascular Center, Hamburg, Germary. *Degzartment of Rediology, Red Cross
Clinics, Berlin, Germeny. *Duepartment of Anglology, Heart Center & Park Clinic, Lelpdg,
Garmany. *CardioVascular Center Clinig, Frankhurt, Germany. *Cepanment of Anglology,
Urniversity Hospital vienna, Austria, "Department of Vascular and Endovascular Surgery,
AZ Sint-Blasius, Dendormonce, Belgium, *Oepartment of Vascular and Entovascular
Surgory, Imelda Cardiovascular Center, Bonhaider, Belgium. *Department for Radiology
and Nuzlea- Medicire, Catho'c Clinic, Mainz, Germary, “*Center for intervantional
Vasculer Therapy, Columbia Unversity Mad cal Center/New York Prasbwter.an Hospital,
New York, New York, USA ""Deparment of Radiology, Wastkistenkiin kum . Heidea,
Garmany.

Puwpcse: To teport & safety aed offizacy study of & novel rotatioral atheeectomy system
WATH S35 t80i0nN CAPADLILS 101 the Srestmont of intmingeinal artseial lesions.

Iethoos: From Februsry 2006 0 Jasusry 2007, 172 petionts (55 women, rmoon sge 72
Years, range G-E3 AT% didbetios) whih Peihorfond Clase -G iowe Imb (schamie were
enrciud at 3 swdy sitss. Indlusen cftars wers ot wmosclrctc wenoses - TN e up o
16 cm lang In the fermoropapiiteal sagment or up to 3 ¢ long in the infragep Reel vessels
(roferonce versal dipmoter 5060 mmi Is the study, 710 leticns Imesn length 2.7 omi
wern treated with the Pathvay PV Systamr. inehud g 10m) coclusbarm 3101, kesions with &
maoderate 1o bich cakium soor $1%0, ad post-englodlasty (renswnt] restenotic lesions
(35%) Tha orimary study excipoint was the 30-dey major adverse event IMAE) rate.
Results: Device succoss was $9% 2222% lesons) MAE o 30 days was 1% (2 prepanced
amp gationsh. Clines ly crdven torget lesion revascularization rates at 5 and 12 moeths
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172 patients with 210 lesions
Lesion location:

SFA (64%)

Popliteal artery (28%)

- Tibial artery (including TPT) (9%)
Lesion length: 27.4 + 23.9 mm
Stenting: 7%

Complications:

abrupt closures 1%
dissections 9%

minor embolizations 10%
perforations 2%

TLR: 26% at 12 months
1-year restenosis rate: 38.2%



DCB Global Registries

1406 patients (1773 lesions) 691 patients
Lesion length 12.1 £ 9.5 cm Lesion length 10.1 = 8.4 cm
IN.PACT Global Clinical Cohort Lutonix Global registry
Primary Endpoint: Freedom from CD-TLR through 1 Year TLR-free Survival
£ o s .
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Limitations of Balloon Angiopasty

> Recoil
Balloon

residual stenosis

Calcified lesions

Balloon Poor response
> Dissections
Residual stenosis




Challenges to DCB '

Long lesions:
- more plaque burden, higher risk of dissection
Calcification:
- difficult to dilate, more residual stenosis,
higher risk of dissection, insufficient drug delivery

ISR lesions:
- remaining neointimal burden (residual stenosis)



Lesion Type:
de novo
restenotic (no ISR)
ISR

83.2% (134/161)
16.8% (27/161)
0.0% (0/161)

Lesion Length

Total Occlusions

26.40 * 8.61 cm
60.4% (99/164)

IN.PACT Global Long Lesion Imaging Cohort

Device Success 1 99.5% (442/444)
Procedure Success 12 99.4% (155/156)
Clinical Success Bl 99.4% (155/156)

Pre-dilatation 89.8% (141/157)
Post-dilatation 39.1% (61/156)

Calcification
Severe

RVD (mm)

Diameter Stenosis
(pre-treatment)

Dissections: 0
A-C
D-F

71.8% (117/163)
19.6% (32/163)

4.594 = 0.819

90.9% *+ 14.2

37.9% (61/161)
47.2% (76/161)
14.9% (24/161)

Provisional Stent 40.4% (63/156)
LL 15-25 cm: 33.3% (33/99)
LL>25cm: 52.6% (30/57)

. Device success: successful delivery, inflation, deflation

and retrieval of the intact study balloon device without
burst below the RBP

. Procedure success: residual stenosis of < 50% (non-

stented subjects) or < 30% (stented subjects) by core lab
(if core lab was not available then the site reported
estimate was used)

. Clinical success: procedural success without procedural

complications (death, major target limb amputation,
thrombosis of the target lesion, or TVR) prior to discharge

LINC 2016




IN.PACT Global Long Lesion Imaging Cohort

Overall primary patency Primary patency: long vs. very long
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High Thigh
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| Intraluminal Balloon Angioplasty ‘ !

Balloon Angioplasty




| After Balloon Angioplasty !




Calcium: Challenge for DCBs

Calcium Limits Vessel Expansion1

Significant difference in vessel compliance leads to overstretch in
non-diseased tissue causing dissections, recoil, excessive injury,
and poor outcomes

'Caltﬁicaﬁc_ahjpgl
Elastic recoil
Residual, high-grade stenosis

Fully inflated balloon

Figure 12.1. Elastic Recoil After PTCA of Calcified Lesions

Rather than cracking the hard, caleified atheromn. PTCA canses stretching of the contralateral plaque-free wall segment and

meffective dilatation
s Freed MS, Saficn RD; Manual of interventional Cordiology, O, 12, 245-254

100%

-~
v
~8
b 3

PRIMARY PATENCY
2
7

~N
w
-2
a*

N |
2

12 MONTH RESULTS
100% 100% 100%

9% 907% 87.5%

5% 0%
<3um >3om . <3lom - Jum <3om > 3om ‘ <Jom >3am
Grade 1 Grade 2 Grade 3 Grade 4
LITTLE CALCIFICATION SEVERELY CALCIFIED

Fanelli J Endovas Ther 2012;19:571-580

Fanelli et al. Cardiovasc Intervent Radiol (2014;37:898)



DEFINITIVE AR A

Purpose: Pilot study designed to assess and estimate the effect
of treating a vessel with directional atherectomy + DCB (DAART)
compared to treatment with DCB alone

Guidewire passage.
enrollment &
Randomization

General and
Angiographic Criteria
Assessment

Lesion severely
calcified?

Guidewire Passage
& Enrollment

Registry arm for severely calcified lesions created to limit bail-
out stenting (and therefore variables) in randomized arm.

* Directional Atherectomy + Anti-Restenotic Therapy




Technical Success

Al Technical Success

Defined as <30% residual stenosis following the protocol-defined treatment
at the target lesion as determined by the Angiographic Core Laboratory.

Adjunctive Therapy

(Post protocol-defined treatment)

Adjunctive Therapy

PTA (post-) 6.3% (3/48) | 33.3% (18/54) 0.0011
Bail-out Stent n 3.7% (2/54) 0.4968




DEFINITIVE AR Study

Key Study Outcome at 12 Months

DUS Patency - Potential Advantage Emerging in Long
and Severely Calcified Lesions

100 934 96.8
90 89.6 85.9
80 70.4
70 62.5
60 u DAART
50 a DCB
40
30
20
10
All Patients Lesions >10cm  All Severe Ca++
| N=d8 N=5 | [N=31 N=2 | [N=27 N=8 Thomas Zeller, MD

% Per Core Lab Assessment. “All Severe Ca++ " group includes all patients treated with DAART °0°°
;;; therapy including randomized and non-randomized patients with severe calcium.

Lesion length:
10~11cm

Bail-out stenting:
DAART 0% vs.
DCB 3.7%



Atherectomy & DCB

- DAART , Rotational

atherector

‘ Why Directional
- Atherectomy Matters With  JF
: Anti-Restenotic Theraples [

)



Comparison with Other Atherectomy Devices

FEATURE Jetstream  Orbital  Directionsl ~ Leser  BENEFIT
Labeling Atherectomy V X X X Complex lesions and total occlusion often contain mixed morphology lesions,
Indication  Thrombectomy v requiring a device capable of managing it all.
Active Aspiration / Aspiration of liberated debris may minimize the risk of distal embolization.
Front Cutting / Rotational Device “ X ) Total occlusions are common in PAD, front cutting enables engagement of tightest lesions.
Concentric Lumens / X Concentric lumens facilitate straight line laminar flow.
Differential Cutting v X Differential cutting targets only the plaque, minimizing the risk of vessel damage.
Expandable Blade Technology ‘/ Expandable blades deliver more versatility, facilitating treatment from SFA to TPT,
Total Occlusions v X X
. Thrombus v X | oiihocal artocl thassas frohy iianifoots 56 akocio lewion type.
"?m" Calcium vV X X A mix o disease morphologies s common, driving the nead for
ype Soft Plaque V x x a single device capable of addressing them all.
Fibrous Plaque v X X




| Jetstream Components !

Jetstream™
JETWIRE

COMPONENTS

CONSOLE KM




Jetstream XC Systems:

eXpandable Cutter

XC 2.1/3.0 mm

e — T

XC 2.4/3.4 mm

* Two sizing options in a single device
(eXpandable Cutter)

» Rotational/differential cutting tip
removes all plaque types

» Active Aspiration ports collect plaque
& thrombus

« 135¢cm and 120 cm OTW lengths

» 014GW / 7F sheath compatible

* Compared to previous generation

XC 2.1/3.0 mm

XC 2.4/3.4 mm

Ergonomic design for enhanced
user controls

Intuitive user interface facilitates
single operator use

Improved wire GARD* simplifies
wire management




Jetstream SC Systems:

Single Cutter

SC 1.6 mm

m

SC 1.85 mm

= Single Cutter technology for
tortuosity

» Rotational/differential cutting tip
removes all plaque types

= Aspiration ports collect plaque &
thrombus

= 145¢cm OTW
.014GW / 7F sheath compatible

: * Compared to previous generation
&

SC 1.6 mm

SC 1.85m

Ergonomic design for
enhanced user experience
Intuitive user interface
facilitates single operator
use

Improved wire GARD*
simplifies wire
management



Jetstream: Selection Guide

Confirm the Minimum Vessel Diameter Proximal to the Lesion

eyl Minimum Vessel Diameter Blades Down 3.5 mm
Minimum Vessel Diameter Blades Up 4.5 mm

ATK

%% Minimum Vessel Diameter Blades Down 3.0 mm
Minimum Vessel Diameter Blades Up 4.0 mm

Minimum Vessel Diameter Blades Down 2.75 mm

BTK

Minimum Vessel Diameter Blades Down 2.5 mm




Preparation for Jetstream

Introducers: 7F or larger

Wires:

- 0.014 inch high support wires, exchange length
- no hydrophilic coated wires

- Jetwire

Filter:

- In cases of high plaque burden

- No single unit wire & filter



Recommendations for Use

* When activating the Jetstream Catheter in a cutting mode
advance only in a proximal to distal motion

 Complete two passes blades down followed by two
passes blades up

« Advancement speed should be no faster than 1mm per
second or using an engage — disengage technique
listening to the motor RPMs

 REX back following each forward pass, providing active
aspiration

« Always keep the tip of the Jetstream Catheter back 10cm
from the guidewire spring tip



Tips for Minimizing Distal Embolization

)

« Treat the lesion with BD except distal cap or just proximal
to the most severe distal segment.

* Repeat the Initial treatment with BU.

« Treat the distal cap or most severe distal segment of the
vessel with BD followed by BU.

« Distal cap or severe distal lesion acts like a filter.

* Protection against distal embolization is particularly important
In CTO, mixed thrombotic-fibrotic plagues, calcified disease,
long disease, and TASC D lesions



Jetstream-Ca™t

Intravascular ultrasound evaluation of JETSTREAM
atherectomy removal of superficial calcium in peripheral
arteries

Akiko Mackam'’, MIY. Gary & Miger, MD; Thoenas M. Shamsbak’, MIY. Joseph J. Ricotta 2od* MD, S
wkatesh Ramatad’, MDD, Makcoln T Foaster 3rd*, M Thowas P. Doyes’, MD. Wilkiam A, Gray'*, MD

Pre- Post-
p-value

treatment atherectomy
Lumen area (mm?) 6.4[5.5, 7.4] 9.6[8.6, 10.6] | <0.0001

Abstract

Alms: Endocasaulen tmatment of salodimd femornd-poplitenl diverie i chalbmging We songht 10 ovale
the echanam of lunes gaio when tning tie JETSTREAM Athesectony Systeun 10 traat oakoufind penpheral
sy hesona

KEYWORDS

Minimum lumen diameter (mm) 2.2[2.1,24] 3.0[2.8,3.1] <0.0001
Lumen symmetry index 0.68[0.64, 0.72]1| 0.75[0.71, 0.79] | <0.0001
Maximum superficial calcium () 146 [122, 169] | 137110, 164] 0.12
Decrease of calcium area (mm?) NA 2.2[1.8,2.7] NA
Calcium reduction (%) NA 77 [69, 86] NA
Convex 66 (46) 26% (18)

Concave 34% (24) 74% (52) 0.0005
Irregularity of superficial calcium
Irregular 549% (38) 31% (22)
Smooth 46% (32) 69% (48)
Reverberation 34% (24) 43% (30) 0.14
Maximum arc of reverberation (°) 25[15, 35] 70 [46, 95] 0.001

{?‘é-:i% Eu ro I nte rventlon 20 15 ’ 11 96_103 Values are least square means with 95% confidence interval or % (n).
&

© fitamue vy

*caktiem

* Inavascda
Ulhascund (TWUS)

* periphatal artories

Methods and results: The JETSTREAM Calcxm Stady was » prowgective. saiple-em, sdticerzme shisly
to evaduate the JETSTHEAM Afscrsciimiy Sywiess Sor severely caleified famnalpoplassd atery lovssen. 1o
peeticate with cleudoation exd desioes with superficial calonss “90" mnd 5 i is longrth e determused by
i escoler Wnndrnnd (TVUS) The 2.0 cun cotheter wis ased s 806 stady wibou! dsaal protecton Faliy
Sve pateuts odierwent! aghogmpdue sereetng 26 (45%) et TVUS ok arteris. Aagsogmplic calomn

W noderne w eiple cases and severe w 14 wath o watilde disn for foai cases Vel diamnerer steno-
WA W BV poe-treatioeat. STALT%s pont atheoecterny, and 10480 post adpmetive Sestment (adamctive
PTA+stevting in e ght sod sdusct PTA adooe in 16) TVUS showed lomen Mo iocreased from 6 G=3 7 g
0 10000 6 ' Gpeell 0011 colicivms vechic bion was resporalile Sor 504300 of the lienen incravse. Althongh

the uperfical calcizn e &d not cheape (151200 4o 1462715, pa0A4), the e of reverbenstion sicressed
(220" w0 685240, pol) (06, mlicatug device-rslated medifiction uf calzian Adusctive ballecn ange-
platy wio perfoesied w 62% of the devicus. and serr! mugplarsoatue in 31% I 11 coses with sdpaoscesve bal-

losn dilstion. the MLA increaced Bom 7.1 (6.4, 7.5) mm’ post sfberochnny to 1LY (103 1).5) nan’ post
halloce (0001 ) wbean s danitag disechon. No satjor adverve eveatts ocoueral g 1o 30 days jost

0.02

rocedve 0 esther die sdy geoop of the patass wbo wese exchoded trom the snaly

Conclusions: The JETSTREAM Atheroctomy System mcromed hunen Atensom i modeiely or
severely cdcifiad femeral-poplnesl leswms by nemoving superfionl salémmn withont mwgor comgdcanons




Jetstream-1ISR

J Endovasc Ther. 2016 Apr;23(2):339-46. doi: 10.1177/1526602816634028. Epub 2016 Feb 26.

JetStream Rotational and Aspiration Atherectomy in Treating In-Stent Restenosis of the

Femoropopliteal Arteries: Results of the JETSTREAM-ISR Feasibility Study. .
1 et " raticr Acute device

Shammas NW', Shammas GA?, Banerjee S°, Popma JJ*, Mohammad A®, Jerin M®. . .

@ Author information Filter usein 5

Abstract Distal emboli
PURPOSE: To evaluate the outcomes and stent-device interaction of the JetStream atherectomy device in the treatment of in-stent

restenosis (ISR) of the femoropopliteal segment.

lone) success 76%
%
tion 9%

METHODS: The JetStream XC atherectomy device, a rotational cutter with aspiration capacity, was evaluated in a prospective cohort of
29 patients (mean age 69.9 + 11.7 years; 11 men) with femoropopliteal ISR in 32 limbs (ClinicalTrials.gov identifier NCT01722877).
Lesion length was 17.4 £ 13.1 cm. The primary effectiveness outcome was acute success (< 30% residual narrowing with no serious
adverse events). The primary safety endpoint was major adverse events. Secondary endpoints included clinically driven target lesion
revascularization (TLR) at 6 months and 1 year and loss of stent integrity as assessed by an angiographic core laboratory.

RESULTS: Treated length was 19.5 + 12.9 cm. Acute success was obtained in 29/32 (31%) limbs. Acute device success (<50% residual
narrowing after atherectomy alone) was 76% (22/29). Adjunctive balloon angioplasty was performed in all cases at a mean pressure of
11.6 + 3.3 atm. Embolic filter protection was used in 16 (50%) of 32 limbs. Macrodebris was noted in 2 (12%) of 16 filters. Distal
embolization requiring treatment occurred in 3/32 (9.4%) limbs (2 with no filter). Other non-procedure-related adverse events were 1
(3%) death (nonvascular) and 1 (3%) case of major bleeding. There were no new stent fractures or deformities (n=24) postatherectomy.
Follow-up was completed on 27 patients (29 limbs) at 6 and 12 months. TLR at these time points occurred in 4/29 (14%) and 12/29
(41%) patients. Patency (duplex-derived peak systolic velocity ratio <2.4) was 72% at 6 months.

CONCLUSION: JetStream atherectomy using the XC device has favorable acute results in treating femoropopliteal ISR with high
procedure success, no device-stent interaction, and favorably low TLR rates. A multicenter trial is needed to confirm these results.
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Jetstream™ XC Atherectomy Catheter

. O24mm c 34mm

Severance Cardiovascular Hospital, Yonsei University Health System
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IN.PACT 5 x 150, 6 x 60 mm




Before athrectomy After athrectomy




M/79, CTD #2549162
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| Atherectomy & DCB '

Jetstream XC 2.4/3.4 InPACT DCB 6 x 120 & 5 x 150

¥ Severance Cardiovascular Hospital, Yonsei University Health System
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Bidirectional Approach

Severance Cardiovascular Hospital, Yonsei University Health System
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Take Home Messages

« In complex lesions such as long lesions, calcified lesions, and ISR

lesions, DCB alone has limitations to achieve optimal results.

« Jetstream is a rotational atherectomy device with capability to
remove calcium and thrombus. It’s effective and relatively easy to
use.

« Combining Jetstream with DCB may lower risk of dissections and
improve immediate and late outcomes. This needs to be proved in

future clinical trials.
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