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Advances In Interventional Therapies for PAD

Cardiologists and PAD

Endovascular Intervention for PAD
 Anatomic Considerations
« Angioplasty & Stenting compared to Surgery

Why do Endovascular Interventions Fail?
« Restenosis Biology
» Lessons from Coronary Restenosis

Novel therapies in Peripheral Intervention
« Stent Design
 Local Drug Delivery
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A Typical Case....
CC/ID: 57 yo male with prior CABG with progressive bilateral

claudication
HPI1. Worsening symptoms for past year now unable to keep up with
his grandkids
PMH/PSH: Intolerant of ASA due to gastric bypass
» CAD s/p CABGXx 4 with LIMA to LAD->D1, Meds:

SVG to OM, SVG to PDA

+ Prior Gastric Bypass « Vitamin B12 500 mcg daily

* Plavix 75 mg daily

: 3;\-/:3 < omeprazole 20 mg daily
. Dyslipidemia » fluoxetine 40 mg daily
* iron 150 daily
SH: Active tobacco « ramipril 10 mg daily
FH: Mother with premature CAD, PAD « metoprolol XL 100 mg daily

» Vytorin 80/10 mg daily
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A Typical Case.... (courtesy of Dr. Barry Effron)

Physical Exam:

BP 120/70 bilaterally, HR 60, RR 12
Neck: Carotids 2+, no bruits, JVP 6
Chest: CTA&P
CVS: Quiet precordium, RRR S1 S2 no M/R/G
Abd: Soft, no bruits
Ext: dependent rubor with elevation pallor.
Pulses: (R/L)

~emoral 1+/1+ no bruits

Popliteals Trace/1+

DP mono/biphasic dopplerable

PT mono/biphasic dopplerable
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Critical Reference

‘ . . .
Gerhard-H e PAD Guideline Leadership and Structure Page |1
2016 AHA/, - Guideline Writing Committee (GWC) Leadership
* Heather L. Gornik, MD, Chair Coming
* Herbert D, Aronow, MD, Vice-Chair Soon
- . : Fall 23 .
201 * Philip P. Goodney, MD, MS, Vice-Chair D i 1th
LO‘, * W. Schuyler Jones, MD, JCCPG Liaison ‘ i lHI'y
* Thomas Getchius, AHA/ACC National Senior Director, Guidelines
A RE] * Broad representation of collaborating professional societies, disciplines, and specialties on the jation
GWC
* Vascular medicine, vascular surgery, interventional cardiology, interventional radiology, vascular
nursing, cardiology/CV imaging, exercise physiology, podiatry, advanced practice nursing
Dm’ﬁfﬂpﬂf * 2 early career representatives and 2 patient representatives abilitation,
Inter-S ascular

) * Scope of document — Atherosclerotic PAD of lower extremities )
Angiogr . . _ N . _ adiology,
Sﬂcieﬁvfﬂj * Formal and rigorous process of disclosure and balancing the writing committee with respect to dovascular

relationships with industry (RWI) and minimizing impact of RWI on guidelines (e.g., recusals from ...

voting on relevant sections) Courtesy: Heather L. Gornik, MD, ACC.23 s’

Gerhard-Herman MD, et al 2016 AHA/ACC Guideline on the Management of Patients With Lower Extremity Peripheral
Artery Disease, Journal of the American College of Cardiology (2016), doi: 10.1016/j.jacc.2016.11.007.
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THE PRESENT AND FUTURE

STATE-OF-THE-ART REVIEW

Evaluation and Treatment of Patients With ®

CrossMark

Lower Extremity Peripheral Artery Disease

Consensus Definitions From Peripheral Academic
Research Consortium (PARC)

Manesh R. Patel, MD,* Michael S. Conte, MD, Donald E. Cutlip, MD,{t Nabil Dib, MD,|| Patrick Geraghty, MD,q

Thomas J. Povsic, MD, PuD,* Kenneth Rosenfield, MD,{{i John Rundback, MD,55 Fadi Shamoun, MD,||| ||

James Tcheng, MD,* Thomas T. Tsai, MD,q99 Yuka Suzuki, PuD,### Pascal Vranckx, MD,****

Bret N. Wiechmann, MD,{{{t Christopher J. White, MD,:{{l Hiroyoshi Yokoi, MD,5455 Mitchell W. Krucoff, MD*
Patel MR et al. JACC 2015




Noninvasive Evaluation: ABI, PVRs, Exercise
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Segmental BP————
Ii

Segment/Brachial Index

130 Brachial 125
132 169
1.02 1.30
120 136
0.92 1.05
82 120
0.63 0.92
89 (PTy: 124
24 (DP): 108
69 113
0.53 0.87
068 — Ankle/Brachial Index — 0.95
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Therapies for PAD

Preventing Death, MI, Stroke
Antiplatelets

Cholesterol lowering — statins
ACE Inhibitors

Reducing Symptoms
Exercise
Cilostazol
Endovascular interventions
Surgery

Saving Limbs
Endovascular interventions
Surgery
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Individuals should be advised by each of their clinicians to stop smoking and
offered comprehensive smoking cessation interventions, including behavior I (A)
modification therapy, nicotine replacement therapy, or bupropion.

Treatment with a statin medication is indicated for all patients with PAD. I (A)
Antihypertensive therapy should be administered to patients with hypertension 1 (A)
and PAD to reduce the risk of MI, stroke, heart failure, and cardiovascular death.

Diabetes -reduce the hemoglobin A, to less than 7% may reduce microvascular 1 (A)

complications and potentially improve cardiovascular outcomes.

Antiplatelet therapy with aspirin alone (range 75-325 mg per day) or clopidogrel
alone (75 mg per day) is recommended to reduce MI, stroke, and vascular death in I (A)/11 (A)
patients with symptomatic/asymptomatic PAD.

Antiplatelet therapy with aspirin alone (range 75-325 mg per day) or clopidogrel
alone (75 mg per day) is recommended to reduce MI, stroke, and vascular death in 11 (B)
patients with symptomatic PAD.

Cilostazol is an effective therapy to improve symptoms and increase walking

distance in patients with claudication. I (A)

Supervised exercise training - minimum of 30 to 45 minutes, 3 times per week,

minimum of 12 weeks. I (A)




Intensification of Lipid Therapy in PAD

Evolocumab for LDL lowering and CV Events in PAD: Fourier Trial Analysis

MACE

B Placebo PAD
14% [l Evolocumab N=3,642
13.0%~
1)
129 27% RRR
HR 0.73 B
10% (0.59 - 0.91)
P=0.0040 9.5%
8%
7.6%
e | 0 T 6.2%
R No PAD
&% | e e e N=23,922
ettt HR 0.81
2% | A 95% CI(0.73 —0.90)
' P<0.001
0% p-interaction = 0.41
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Bonaca, M Circulation 2017
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Major Adverse Limb Events

0.5%

0.4%

0.3%

0.2%

0.1%

0.0%

MALE

All Patients
B Placebo

N=27,564
[l Evolocumab
42% RRR
0.45%
HR 0.58
(0.38 — 0.88)
P=0.0093
0.27%
Outcome HR 95% CI
MALE 0.58 (0.38-0.88)
ALI or major amputation 0.52 (0.31-0.89)
ALl 0.55 (0.31-0.97)
Major amputation 0.57 (0.17-1.95)
Urgent revascularization 0.69 (0.38-1.26)
0 90 180 270 360 450 540 630 720 810 900

Days from Randomization
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USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH) \

REGULARLY
(36 MONTHS)

Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (in addition to comprehensive CV risk management)*

*+ASCVD +Indicators of high risk +HF +CKD Glycemic Management: Choose Achievement and Maintenance of
Defined differently across While definitions vary, most Current or prior e6FR <60 mL/min per 1.73 m? OR approaches that provide the Weight Management Goals:
CVOTs but all included comprise 255 years of age symptoms albuminuria (ACR 3.0 mg/mmol efficacy to achieve goals: L A
individuals with established with two or more additional of HE with 130 mgll). These measurements Metformin OR Agentl) incluing [ Set individualized weight management goals
CVD (e.g., MI, stroke, any risk factors (including obesity, documented may vary over time; thus, a repeat COMBINATION therapy that provide
revascularization procedure). hypertension, smoking, HFrEF or HFpEF measure is required to document CKD. adequate EFFICACY to achieve General lifestyle advice: Intensive evidence-
Variably included: conditions dyslipidemia, or albuminuria) and maintain treatment goals n'llicillmlritinn Il_asetl structured
such as transient ischemic Consid y  ypogycent ﬂmph:.::.tllng p_a'_dernsf weight management
am unstable il'gil'li, ONSider avoldance ot hypoglycemia a pl ﬂmly pragram
amputation, symplomatic +CKD (on maximally tolerated dose

priority in high-risk individuals
or asymptomatic coronary of ACEi/ARB) .
artery disease.

- PREFERABLY

DM2 - Metformin + Lifestyle
If HoAlc > Target AND ASCVD - GLP1-RA or SGLT2

Consider medication Consider metabolic
In general, higher efficacy approaches for weight loss Surgery

hava araatar likalihnnd nf arhiavina

. . . L. wmi' cnnsider mmrpnntmg a QULILL QUuUNywared, 1Lw |mm"lal.:
= For patients on a FLP-1. RA, consider adding SGLT2i with ‘ GLP-1 RA or vice versa Intermediate: GLP-1 RA (not listed above), SGLT2i
proven CVD benefit or vice versa DPP-4i Neutral:
. A )
120 l DPP-ki, Metformin
[ If additional cardiorenal risk reduction or glycemic lowering needed If A1C above target ]
* In peaple with HF, CKD, established CVD or multiple risk factors for CVD, the decision to use a GLP-1 RA or SGLT2i with proven henefit should be independent of biackground use of metfarmin;+ A strong Identify barriers to goals:
recommendation is warranted for people with CVD and a weaker recommendation for those with indicators of high CV risk. Mareaver, a higher absalute risk reduction and thus lower numbers needed to treat « Consider DSMES referral to support self-efficacy in achievement of goals
are seen at higher levels of baseline r|'§k and should be factored into the shared decision-making process. See text for details; * Low-dose TZD may be better tolerated and similarly effective; § For SGLTZi, CV/ « Consider technology (e.g., diagnostic CGM) to identify therapeutic gaps and tailor therapy
renal outcomes trials demonstrate their efficacy in reducing the risk of composite MACE, CV death, all-cause mortality, MI, HHF, and renal outcomes in individuals with T2 with established/high risk of CVD; « Identify and address SDOH that impact achievement of goals
# For GLP-1 RA, CVOTs demonstrate their efficacy in reducing composite MACE, CV death, all-cause mortality, MI, stroke, and renal endpoints in individuals with T2D with established/high risk of CVD.

Figure 9.3—Use of glucose4owering medications in the management of type 2 diabetes. ACEi, angiotensin-converting enzyme inhibitor; ACR, albumin-to-creatinine ratio; ARB, angiotensin receptor blocker; ASCVD, atherosderotic cardio-
vascular disease; CGM, continuous glucose monitoring; CKD, chronic kidney disease; CV, cardiovascular; CVD, cardiovascular disease; CVOT, cardiovascular outcomes trial; DPP-4i, dipeptidyl peptidase 4 inhibitor; eGFR, estimated glomeru-
lar filtration rate; GLP-1 RA, glucagon-like peptide 1 receptor agonist; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; HHF, hospitalization for heart failure; MACE,
major adverse cardiovascular events; M|, myocardial infarction; SDOH, social determinants of health; SGLT2i, sodium-glucose cotransporter 2 inhibitor; T2D, type 2 diabetes; TZD, thiazolidinedione. Adapted from Davies et al. (45).
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Diabetes Care 2023;46(Supplement_1):S140-S157
https://doi.org/10.23 c23-S009
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MACE or MALE or Major Amputation

- —~_ Aspirin
I .
o [ _._'Rivaroxaban
E o ~— .
T o] Rivaroxaban + Aspirin
&
I
2
i
> O
=1
> O
@)
Rivaroxaban + Aspirin vs. Aspirin HR: 0.69 (0.56-0.85) P=0.0003
=3 Rivaroxaban vs. Aspirin HR: 0.84 (0.69-1.02) P=0.08
0 1 2 3
No. at Risk
Ri(\:)/aa-li- ASA 2492 2069 Year 893 124
Riva 2474 2023 864 147
ASA 2504 2034 911 113

@2 CoLumBia 2 NewYork-Presbyterian Anand, et al. Lancet 2018; 391: 219-29




VOYAGER PAD

Trial DeS|gn Primary Endpoint 3 Year
e — _— E ] Acute limb ischemia, major amputation for vascular cause, ARR 2.6%
S atients with Symptomatic Lower Extremity myocardial infarction, ischemic stroke, CV death NNT 39

PAD* Undergoing Peripheral Revascularization 20 [l Placebo 19.9%

. Rivaroxaban !
ASA 100 daily for all Patients 18 ' 17.3%

Clopidogrel at Invesltlgator s Discretion 16 i

|

14 1 Year |

Randomized 1:1 Double Blind ARR 2.0% I

12 |

S NNT 50 |

Rivaroxaban 2.5 mg Stratified by 210 6 Months , :

twice daily Revascularization Approach S ARR 1.5% ! |

(Surgical or Endovascular) 2 8 NNT 65 ; HR 0.85 |

and Use of Clopidogrel £ ! 95% CI10.76 - 0.96 !

26 ! I P=0.0085 I

f_5 | |

— - 2 4 : : :

Follow up Q6 Months, Event Driven, Medianf/u 28 Months 3 ! ! !

I 2 : | l

Primary Efficacy Endpoint: Acute limb ischemia, major | | :

amputation of vascular etiology, myocardial infarction, ischemic 0 ! ! .

stroke or cardiovasculardeath 0 3 6 9 12 15 18 21 24 27 30 33 36

Principal Safety Endpoint: TIMI Major Bleeding ARR -absoluterisk reduction, NNT number needed to treat  Months from Randomization

Bonaca MP, et al. NEJM 2020 VOYQGER PAD B~
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Exercise Intervention is the Initial Therapy for PAD

May 2017: CMS Covers SET for PAD . . .
Improves exercise performance, walking ability,

STAT physical functioning, and QOL
e * Up to 180% tPFWD (180 meters) 234
' « 120-150% t MWD (128 meters) in meta-
analyses?234

« Improved quality of life SF-36 Ehysical
component summary scores?,

Highly cost-effective when compared to catheter-
based revascularization®

Alternate home-based approaches may overcome

When Char Zinda’s doctors discovered that she had had a couple of small, undiagnosed heart attacks,

their instructions were to start walking. p atl e nt b arlrr | ers

She was game. She tried going to the local university’s indoor walking track near her house. But she
couldn’t even walk two tenths of a mile before her legs began to hurt — a lot. Sometimes the pain was in

her ankles, sometimes in her calves, sometimes in her thighs. “It made me cry,” said the 64-year-old, who . .
s o M Augments effect of intervention
That was a telltale sign of per pheal:ulcr)dsease wh h affects an estimated 8 million Americans.
Zinda had a number of p but the cheapest and least l’nsgenemll y not been
e . 1Stewart KJ, et al. N Engl J Med. 2002;347:1941.
That is on the of changing, experts say, bec: of a lon; ted proposal from the Centers for
Medi::mearxi;du:fl’ica:! Scrg\::‘is:!p:ove?\)&hm‘:k‘f;wnaas sugpf\:?slcd cierzoisc lhcrapyiatpreo'gram of 2Gardner AW, et al. JAMA 1995,274.975.
duated exerc: ith the help of an ex ysiol vhich is ¢ tly covered afier ¢ -
smaamegrin o e 3Leng GC, et al. Cochrane Review 2000. CD000990.

4Fakhry F, et al. J Vasc Surg 2012;56:1132.
SParmenter BJ, et al. Vasc Med 2015.
6Treesak C, et al. Vasc Med. 2004 9:279.
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Peripheral Arterial Disease:
Indications for Revascularization

Claudication

—— Analogy Outcome Urgency

* Disabling

. Lifestyle limiting ANGINA PATENCY Whenever
(QOL/WIQ)

Chronic Limb Threatening Ischemia
e Tissue loss/ischemia

* Rest pain
 Refractory infection ACS LIMB SALVAGE NOW!!

(AFS/Wound Healing)

&2 COLUMBIA 2 NewYork-Presbyterian




“Inflow” versus “Outflow”
Factors influencing threshold for intervention

Principles Aorta ‘ Restenosis rates
*Fix inflow first <10%
-F;rox revasc= lliac
Tech success 04_200

*Distal revasc= 10%-20%

1 Tech difficulty Inflow y
°I30F:?18etglri1r?§ ﬁlcers, must outflow Superficial femoral/
restore straight-line flow to up :
foot popliteal artery

15%-70%

Tibioperoneal
ﬁa 30%-75%

&2 COLUMBIA 2 NewYork-Presbyterian

Adapted from: Kenneth Rosenfield, MD and William Gray, MD



8.1. Revascularization for Claudication: Recommendation

Recommendation for Revascularization for Claudication

COR LOE Recommendation
Revascularization is a reasonable treatment option for the patient with lifestyle-
limiting claudication with an inadequate response to GDMT (12, 37, 38, 232,
233).

A minority of patients with claudication (estimated at <10% to 15% over 5 years or

Ila

more) will progress to CLI (234-237). Therefore, the role of revascularization in
claudication 1s improvement in claudication symptoms and functional status, and
consequently in QoL, rather than limb salvage. Revascularization is reasonable when
See Online Data the patient who 1s being treated with GDMT (including structured exercise therapy)
Supplements 35 and | presents with persistent lifestyle-limiting claudication (12, 37, 38, 232, 233).

36. Lifestyle-limiting claudication is defined by the patient rather than by any test. It
includes impairment of activities of daily living and/or vocational and/or recreational
activities due to claudication. There should be clear discussion with the patient about
expected risks and benefits of revascularization, as well as discussion of the

durability of proposed procedures.

Gerhard-Herman MD, et al 2016 AHA/ACC Guideline on the Management of Patients With Lower Extremity Peripheral
Artery Disease, Journal of the American College of Cardiology (2016), doi: 10.1016/j.jacc.2016.11.007.
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AN S

ABOVE-knee femoral popliteal @%

===

bypass 5-year patency fo?if;ﬁzii:;ii;’ﬁfi?%::])

Table 3. The 5-year patency of different types

of conduits

\Vein 14—76%
ePTFE Graft 39-52%

@2 COLUMBIA 2 NewYork-Presbyterian AbuRahma et al, 1999; Green et al, 2000;
Johnson and Lee, 2000; Klinkert et al, 2003




After Endovascular Intervention, SFA Patency Decreases with
Lesion Length for PTA and “Conventional Stenting”

’ CURRENT STUDY OF CONNERS, et.al., 2011
@ FPTAALONE
PTA PLUS PROVISIONAL STENT
100 , <
‘ PRIMARY STENT
20 - ’ ZILVER PTX-DES
80 T O VIABAHN JLVER PTX
70 i Balloon suboptimal ABSOLUTE

RESLENT ASTRON
o ¢

v
60 -
RESILIENT CURRENT
50 T FAST <ILVER >200 ren '
31 e Nitinol Stents

Binary restenosis @ 12 months (%)

. W
30 -

FAST cummext > ; :
20 - e p YN wme o OIOPE OF relationship between
10 - cumRenT wee  length and restenosis Is steeper
0 1

6 1 2 3 4 5 6 7 % © 10 11 12 13 16 15 2040 TOr PTA compared to stenting
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SUPERA: Freedom From Clinically Driven TLR
Through 3 Years

12 Months

100% 89% 24 Months
i SN 84% 36 Months
82%
o 80% —
1
F 0
: . A3 A%
e o years /%0
LL
-
(@) 40% ]
©
()]
o
L 20% —
oo Time Post Index Procedure (Days)
0 | | | | | |
0 180 360 540 720 900 1080

Courtesy: Lawrence Garcia, MD, VIVA 2014
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Supera Stent: Bent Knee Lateral

® COLUMBIA 2 NewYork-Presbyterian Bent knee lateral view

Courtesy: S. Parikh, MD, FACC, FSCAI



Back to our case:
CT Angiogram

Segmental SFA Disease
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After Supera Stents
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Followup ABI (2010)

Exercise Pressure Measurement

Segmental BP Rest 1 2 3
Segment/Brachial Index

17 Brachial 121 R Ankle (DP): 134 82
L Ankle (PT): 149 103
L Brachial: 121 123

RABI 1.11 067
LABI 123 0384

AU
190 F----vmmemimmmaen i
1BD S S S S
170 -
160
| 150 -
A s - ‘;.Iy n 120
130
120 47
110
100
ang.--
801
0
[T (Rt eIl Wed
o0-
0
an
b1 J& R o e = m A S
10-

1.11-2>0.67 1.23->0.84 e

-@=F Ankle (OF)
—| An«la [FT)
——— | Lrachial

Ry Post Tibia:
it I &
\ a I fl
\ [l (] (1
| : ‘l \ ' lll I" : | ,‘ i
(A N, II‘ i.-» “W ol ’r WL
Gdnts 100 v
R) Dor= Pud,gi {'-] I
I { \

Lj PostTibia

149 [L) Doiz[Peds
140 Il

LV

Gan % 1bﬂi

Systole Pressirs (mmeHsE)

1.11 — Ankle/Brachial Index —  1.23

1
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Modes of Local Endovascular Drug Delivery

Target site Endovascular  Drug
modalities release

tissue ( % ’ FAST

Drug Coated Stent

==—= CONTROLLED/
Administr ( % SUSTAINED
Drug Eluting Stent

l (\“ . FAST

Distribution Drug Eluting Balloon
Clearance

[, [Drug]=EFFECT (@0 s

Drug “Coated” Balloon
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Durable Reduction in Coronary TLR with DES

9 Prospective, Double-Blind, Randomized Trials: Freedom
From Ischemic TLR (Meta-Analyses by CRF)

RAVEL, SIRIUS, E-SIRIUS, C-SIRIUS _ TAXUS |, II, IV, V, VI
(n=1,748) (n=3,513)

92.2% (66) o o . 89.9% (164) pq o1
76.4% (202) 80.0% (337)

—— Bare metal stent (n=878) ——Bare metal stent (n=1,757)
=== CYPHER stent (n=870) == TAXUS stent (n=1,749)

0) 1 2 3 4 0) 1 2 3 4
Time after Initial Procedure (years) Time after Initial Procedure (years)

&2 COLUMBIA 2 NewYork-Presbyterian Spaulding C et al. N Engl J Med. 2007;356:989-997.
Adapted from: Stone GW et al. N Engl J Med. 2007;356:998-1008.



Vascular Drug Dosing Considerations
Balancing Safety and Efficacy

=
o
TOXIC
EFFECT

IMPROVE EFFICACY
(overlap restenotic cascade)

THERAPEUTIC
WINDOW

Typical DES
Curve

Arterial Paclitaxel Concentration
(ng/mg)

] ] ]
0 25 50 75 100
Time (Days)
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Pivotal Peripheral Stent Studies: Zilver PTX

Paclitaxel-Eluting Stents Show Superiority to Balloon [open]
Angioplasty and Bare Metal Stents in Durable Clinical Effectiveness With Paclitaxel-Eluting Stents
Femoropopliteal Disease in the Femoropopliteal Artery
Twelve-Month ZFilver PTX Randomized Study Results 5-Year Results of the Zilver PTX Randomized Trial
Michac] D. Dake, MI); Gary M. Anscl, MI); Michacl . Joff, DO; Takao Ohki, MD; Michael D. Dake, MD; Gary M. Ansel, MD; Michael R. Jaff, DO; Takao O
Richard B Saxan, MD: H. Bob Smouse, MID:, Thomas Feller, MI); Gary 5. Rouhin, MI); Richard R. Saxon, MD: H. Bob Smouse, MD: Lindsay S. Machan, MD:

Mark W. Burket, MDY, Yayan Khatib, MID; Scoit A. Snyder, Phl); Anthony 0. Ragheh, PhDD; Scott A. Snyder. PhD: Erin E. O’Leary, PhD:; Anthony O. Ragheb, PhD: Thomas Zeller, MD;
1. King White, MY, Lindsay 5. Machan, MIX; o behalf of the Zilver PTX. Investigaiors on behalf of the Zilver PTX Investigators

MD:

st - itog, stesis a1 el e ot been de — Background—This randomized controlled trial evaluated clinical durability of Zilver PTX, a paclitaxel-coated dru
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large study provide 1
endovascular treatment of femoropopliteal artery disease. The
durability in comparison with standard endovascular treatments.
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when anaton feasible. A wide range of percutancous
therapies using a variety of endovascular devices uding
percutancous transluminal angioplasty (PTA). atherectomy,
and stent placement, have been used:; however, 5-year results
are confined to isolated reports,'*

In an effort 1o reduce restenosis rates, the most frequent
cause of failure following any endovascular intervention, drug-
eluting sients (DES) were developed. Their success in cor
nary artery intervention led to the investigation of DES in the
superficial femoral ariery (SFA) in hopes of providing patients
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Primary Patency

5-year Primary Patency (PSVR < 2.0)
Zilver PTX vs. Standard Care
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At 5 years, Zilver PTX demonstrates a 41% reduction
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In restenosis compared to standard care
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p<0.01
log-rank

Source: Dake M. The Zilver PTX randomized trial of paclitaxel-eluting stents for femoropopliteal artery disease: 5-year
results. Presented at: VIVA 2014: Vascular Interventional Advances Conference; November 4-7, 2014; Las Vegas,
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Effectiveness | Primary Patency at 12 Months e

Cumulative Event-Free (%)

Gray WA, et al. Lancet. 2018 Oct
27;392(10157):1541-1551. doi:
10.1016/50140-6736(18)32262-1.
Epub 2018 Sep 24. PMID: 30262332.

100%
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0%

Kaplan-Meier Analysis of Primary Patency IMPERIAL

Log-rank —Zilver PTX
p=0.0119 —Eluvia
Months Since Procedure Error bars are 95%ClI.

Primary patency defined as duplex ultrasound PSVR <2.4, in the absence of clinically-driven target lesion
revascularization or bypass of the target lesion, as assessed by the DUS core lab.
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Effectiveness | Primary Patency at 24 Months
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lida O, VIVA 2019
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Freedom from CD-TLR
IMPERIAL RCT: 5 Years
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Intention to treat. Kaplan-Meier estimate with standard errors.

@2 COLUMBIA  =NewVYork-Presbyterian Courtesy: William A. Gray, MD




Primary Patency
1006 e IMPERIAL RCT: 5 Years
: 69.6%

80% - e e ¥ = — _ i Eluvia DES

°0% 67.4%
4 Zilver PTX

40% A

Primary Patency Rate (%)

20% 4

Log-rank p=0.4764
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Months Post-procedure

0% A

Intention to treat. Kaplan-Meier estimate with standard errors.

Primary pategcy defined as duplex ultrasound PSVR <2.4, in the absence of clinically-driven target lesion revascularization or bypass of the target lesion, as assessed by the
DUS core W@Mﬁlﬁ\utilizing IirNev\Nmtloer'e'shyteli‘mnTLR up to 1855 days and duplex ultrasound data at the 60-month visit.

Courtesy: William A. Gray, MD



EMINENT Stu dy Ove rVieW Largest industry-sponsored randomized

ClinicalTrials.gov identifier: NCT02921230 trial of drug-eluiing stents for SFA/PPA to

date

RCT (2:1) N=775
Study Design Superiority (effectiveness)
Single-blind

Study arm: Eluvia DES N=508

Intervention Control arm: Bare nitinol stent N=267

12-month Primary Patency
Primary Endpoint

Investigational Centers 58 centers in 10 European countries
Prof. Dr. Yann Gouéffic Prof. Dr. Giovanni Torsello
ceor"Principal Investigators | Groupe Hospitalier Paris St. Joseph, Sint-Franziskus-Hospital GmbH,
Paris, France Miunster, Germany

Primary vessel patency is defined as a binary endpoint and will be determined to be a success when the duplex ultrasound (DUS) Peak Systolic Velocity Ratio (PSVR) is < 2.4 at the 12-month follow-up visit in the absence of clinically-Griveri"TLR or
bypass of the target lesion. All DUS readings assessed by an independent core laboratory.

DES, drug-eluting stent; PPA, proximal popliteal artery; RCT, randomized controlled trial; SFA, superficial femoral artery.
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Effectiveness: Primary Patency
Primary Endpoint

Statistically significantly greater primary patency in patients

freated with Eluvia DES vs BMS
83.2% [337/405] vs 74.3% [165/222]; p=0.0077

100%
90%
8.9%

80% } (25%CIl 2.1%, 15.7%)
70%

(¢ ° °
60% = Superior primary patency
- 2 for Eluvia DES vs BMS

=
40%

Gouéffic Y, VIVA 2021

Intention to treat. Primary patency defined as core-lab assessed duplex ultrasound peak systolic velocity ratio (PSVR) < 2.4 at 12 months in the absence of clinically-driven TLR or bypass of the target lesion.
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Effectiveness: Primary Patency

Kaplan-Meier Analysis
100%
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—
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Gouéffic Y, VIVA 2021

Time Since Procedure (days)

Primary patency defined as core-lab assessed duplex ultrasound peak systolic velocity ratio (PSVR) < 2.4 at 12 months in the absence of clinically-driven TLR or bypass of the target lesion.

Kaplan-Meier error bars are standard error.
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TLR Rates of DES in the SFA are NOT the
same as the Coronary Bed

RAVEL, SIRIUS, E-SIRIUS, C-SIRIUS _ TAXUS I, II, IV, V, VI
n=1,748) (n=3,513)

\

—— SCIROCCO — Zilver PTX/Eluvia
wm== CYPHER stent (n=87¢) == TAXUS stent (n=1,749)

S|

0) 1 2 3 4 0) 1 2 3 4
Time after Initial Procedure (years) Time after Initial Procedure (years)

&2 COLUMBIA 2 NewYork-Presbyterian Spaulding C et al. N Engl J Med. 2007;356:989-997.
Adapted from: Stone GW et al. N Engl J Med. 2007;356:998-1008.



Vascular Drug Dosing Considerations
Balancing Safety and Efficacy
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Drug Coated Balloons

Ulrich Speck

&2 CoLUMBIA

Bruno Scheller

2 NewYork-Presbyterian

Paclitaxel Balloon Coating, a Novel Method for Prevention
and Therapy of Restenosis

Enmp Scheller, MI¥, Ulnich Speck, PhD; Clusdia Abrampok, DV Ulnech Bembandt, Fhiy,
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Trial of a Paclitaxel-Coated Balloon
for Femoropopliteal Artery Disease

Kenneth Rosenfi
Krishr

4, M.D., Mick
a Roch

White, M.D.

s M
, Marianne Brodmann, M.D
D., Prakash Krishnan

M.D., Mark R. Nehler, M.D., James F. Benenati, M.D
for the LEVANT 2 Investigators

ABSTRACT

BACKGROUND

The treatment of peripheral artery disease with 1 angio-
plasty is limited by the occurrence of vessel recoil and restenosis. Drug-coated
angioplasty balloons deliver antiproliferative agents directly to the artery, poten-
tially improving vessel patency by reducing restenosis.

From General Hospital,
Boston (K.R. M.RJ); Ochsner Medical
Center, New Orleans (CJW.); Prairie
Heart Institute at St. john's Hospital,
Springfield, IL (K.R-S); Yale School of
Medicine, New Haven, CT (C.M-H.);
Wellmont  Cardiovascular _ Associates

METHODS Heart Institute, Kingsport, TN (D.C.M.);
In this single-blind, mndomxzed tna] condncted at 54 sites, we assigned, in a 2:1 ratio, Medical University of Graz, Graz, Austria
476 patients with symp dication or ischemic pain while at (FM»:v E-"-)‘;1 ;J'wmﬂr ;c:;(' Center
rest and angi i significant at! ic lesions to angiop witing, ‘SSEE 86 Keoclegns, Red Ucelngen

paclitaxel-coated balloon or to standard angioplasty. The primary efficacy end
point was primary patency of the target lesion at 12 months (defined as freedom
from binary restenosis or from the need for target-lesion revascularization). The
primary safety end point was a composite of freedom from perioperative death
from any cause and freedom at 12 months from limb-related death (i.e., death from
a medical complication related to a limb), amputation, and reintervention.

RESULTS
The two groups were well matched at baseline; 42.9% of the patients had diabetes,
and 34.7% were current smokers. At 12 months, the rate of primary patency among
patients who had und iopl. with the drug: d balloon was supe-
rior to that among patients who had und i iop (65.2%
vs. 52.6%, P=0.02). The proportion of patients free from primary safety events was
83.9% with the drug-coated balloon and 79.0% with standard angioplasty (P=0.005
for noninferiority). There were no significant between-group differences in func-
tional outcomes or in the rates of death, amputation, thrombosis, or reintervention.

CONCLUSIONS
Among patients with

e ieoal

P | artery disease, per-
with a d balloon resulted in a
rate of primary patency at 12 months that was higher than the rate with angio-
plasty with a standard balloon. The drug-coated balloon was noninferior to the
standard balloon with respect to safety. (Funded by Lutonix-Bard; LEVANT 2
ClinicalTrials.gov number, NCT01412541.)

N ENGL) MED 3732 NEJM.ORG JULY 9, 2015
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the Prevention of Femoropopliteal Re-
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Drug-Coated Balloon Versus Standard Percutaneous
Transluminal Angioplasty for the Treatment of Superficial
Femoral and Popliteal Peripheral Artery Disease
12-Month Results From the IN.PACT SFA Randomized Trial

Gunnar Tepe, MD: John Laird, MD; Peter Schneider, MD; Marianne Brodmann, MD;
Prakash Krishnan, MD: Antonio Micari, MD; Christopher Metzger, MD; Dierk Scheinert, MD:
Thomas Zeller, MD: David J. Cohen, MD, MSc: David B. Sncad, PhD:

Beaux Alexander, MBA: Mario Landini, MS: Michael R. Jaff, DO:
for the IN.PACT SFA Trial Investigators*

Background—Drug-coated balloons (DCBs) have shown promise in lmpm\ ing the oulu)mu for patients with peripheral
artery disease. We compared a paclitaxel-coated balloon with | y (PTA) for the
treatment of symptomatic superficial femoral and popliteal artery dn ase.

Methods and Results—The IN.PACT SFA Trial is a prospective, multicenter, single-blinded, d trial in which 331
patients with intermittent claudication or ischemic rest pain attributable to superficial femoral and popliteal peripheral
artery disease were randomly assigned in a 2:1 ratio to treatment with DCB or PTA. The primary efficacy end point was
primary patency, defined as freedom from restenosis or clinically driven target lesion revascularization at 12 months.

Baseline characteristics were similar between the 2 r'mups Mean lesion length and the percentage of total occlusions for
the DCB and PTA arms were 8.94+4.89 and 8.81£5.12 cm (P=0.82) and 25.8% and 19.5% (P=0.22), respectively. DCB
resulted in higher primary patency versus PTA (82.2% versus 52.4%; P<0.001). The rate of clinically driven target lesion
cularization was 2.4% in the DCB arm in comparison with 20.6% in the PTA arm (P<0.001). There was a low rate
of vessel thrombosis in both arms (1.4% after DCB and 3.7% after PTA [P=0.10]). There were no device- or procedure-
n:lchd deaths and no major Ampul.mon\
Conclusions—In this pros g r. rand i trial, DCB was superior to PTA and had a favorable safety
profile for the treatment of patients with symptomatic femoropopliteal peripheral artery disease.
Clinical Trial Regis URL: http://www.clinicaltrials.gov. Unique Identifiers: NCT01 175850 and
NCT01566461. (Circulation. 2015;131:495-502. DOI: 10.1161/CIRCULATIONAHA.114.011004.)
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Clinical Trials Demonstrate Sustained Patency with Drug
Coated Balloons

©

Low-Dose Paclitaxel-Coated Versus Uncoated
Percutaneous Transluminal Balloon Angioplasty
for Femoropopliteal Peripheral Artery Disease

One-Year Results of the ILLUMENATE European Randomized Clinical Trial
(Randomized Trial of a Novel Paclitaxel-Coated Percutaneous Angioplasty Balloon)

Editorial, see p 2237
BACKGROUND: Numerous studies have reported favorable outcomes
using drug-coated balloons (DCBs) for treatment of symptomatic peripheral
artery disease of the superficial femoral and popliteal arteries. However, the
treatment effect compared with an uncoated balloon has differed greatly
among the randomized trials, with better outcomes observed with higher-dose
DCBs. This European trial was designed to assess the safety and effectiveness
of a next-generation low-dose (21g/mm? surface dose of paclitaxel) DCB.

METHODS: This was a prospective, randomized, multicenter, single-
blinded trial. Patients were randomized (3:1) to treatment with a low-dose
DCB or an uncoated percutaneous transluminal angioplasty (PTA) balloon.
The primary safety end point was a composite of freedom from device- and
procedure-related death through 30 days after the procedure and freedom
from target limb major amputation and clinically driven target lesion
revascularization through 12 months after the procedure. The primary
effectiveness end point was primary patency at 12 months.

RESULTS: Patients were randomized to treatment with a DCB (222
patients, 254 lesions) or uncoated PTA balloon (72 patients, 79 lesions)
after successful predilatation. Mean lesion length was 7.2 and 7.1 cm, and
19.2% and 19.0% of lesions represented total occlusions, respectively.
The primary safety end point was met, and superiority was demonstrated;
freedom from a primary safety event was 94.1% (193 of 205) with DCB
and 83.3% (50 of 60) with PTA, for a difference of 10.8% (95% confidence
interval, 0.9%-23.0%). The primary effectiveness end point was met, and
superiority of DCB over PTA was achieved (83.9% [188 of 224] versus
60.6% [40 of 66]; P<0.001). Outcomes with DCB were also superior to
PTA per the Kaplan-Meier estimate for primary patency (89.0% versus
65.0% at 365 days; log-rank P<0.001) and for rates of clinically driven
target lesion revascularization (5.9% versus 16.7%; P=0.014).

CONCLUSIONS: Superiority with a low-dose DCB for femoropopliteal
interventions was demonstrated over PTA for both the safety and
effectiveness end points.

CLINICAL TRIAL REGISTRATION: URL: http://www.clinicaltrials.gov.
Unique identifier: NCT01858363.

Circulation. 2017;135:2227-2236. DOK: 10.1161/CIRCULATIONAHA. 116.026493
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IN.PACT DCB Has Shown Superior Results Compared
to PTA In Pivotal IDE Trials
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Paclitaxel Levels (ng/mg)
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Not all DCB Are Created Equal: Differential PK
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COMPARE RCT
Survival analysis: Primary Patency
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Steiner S et al. Eur Heart J 2020; pre-published online Jan 28th
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COMPARE RCT
Survival analysis: Freedom from CD-TLR
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COMPARE RCT: Primary patency in long lesions >20cm
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TLR Rates of DES and DCB in the SFA are
NOT the same as the Coronary Bed
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Adapted from: Stone GW et al. N Engl J Med. 2007;356:998-1008.



Question: SFA Treatment Choices

PTA alone

Nitinol Stent — Conventional

Nitinol Stent — Vascular Mimetic Implant
Drug Eluting Stent

Drug Coated Balloon

Stent Graft
Atherectomy/Plaque Modification Alone

 Orbital vs Directional vs Rotational/Aspiration vs Laser vs IVL

Atherectomy + Stent + Drug Coated Balloon
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SCAI AUC and FP PVI: 2017 Update
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SCAIl Consensus Guidelines for Device Selection In
FP PVI Device Selection as DEFINITIVE Therapy
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Back to our case... Two Years Later.... (2012)

Lossy compression - not intended for diagnosis
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Decision to pursue directional atherectomy
with filter protection

Lossy compression - not intended for diagnosis Lossy compression - not intended for diagnosis
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After Atherectomy
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Final Angiography
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ABIl 13 Years After Stent

SEGMENTAL FRESSURE
AND PVER STUDY
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SFA Patency Decreases with Lesion Length for PTA and
“Conventional Stenting” but less so for Newer Technologies
Including Novel Stent Designs and Drug Delivery Devices

’ CURRENT STUDY OF CONNERS, et.al, 2011
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Risk of Death Following Application of Paclitaxel-Coated Balloons and
Stents in the Femoropopliteal Artery of the Leg: A Systematic Review

and Meta-Analysis of Randomized Controlled Trials

Konstantinos Katsanos, MD, PhD, MSc, EBIR; Stavros Spiliopoulos, MD, PhDy; Panagiotis Kitrou, MD, PhD; Miltiadis Krokidis, MD, PhD;
Dimitrios Karnabatidis, MD, PhD

Background—Several randomized controlled ftrials (RCTs) have already shown that paclitaxel-coated balloons and
stents significantly reduce the rates of vessel restenosis and target lesion revascularization after lower extremity
interventions.

Methods and Results—A systematic review and meta-analysis of RCTs investigating paclitaxel-coated devices in the femoral and/
or popliteal arteries was performed. The primary safety measure was all-cause patient death. Risk ratios and risk differences were
pooled with a random effects model. In all, 28 RCTs with 4663 patients (89% intermittent claudication) were analyzed. All-cause
patient death at 1 year (28 RCTs with 4432 cases) was similar between paclitaxel-coated devices and control arms (2.3% versus
2.3% crude risk of death; risk ratio, 1.08; 95% Cl, 0.72-1.61). Allcause death at 2 years {12 RCTs with 2316 cases) was
significantly increased in the case of paclitaxel versus control (7.2% versus 3.8% crude risk of death,; risk ratio, 1.68; 95% CI, 1.15—
2 47, —number-needed-to-harm, 29 patients [95% Cl, 19-59]). All-cause death up to 5 years (3 RCTs with 863 cases) increased
further in the case of paclitaxel (14.7% versus 8.1% crude risk of death; risk ratio, 1.93; 95% CI, 1.27-2.93; —number-needed-to-
harm, 14 patients [95% Cl, 9-32]). Metaregression showed a significant relationship between exposure to paclitaxel (dose-time
product) and absolute risk of death [0.4+0.1% excess risk of death per paclitaxel mg-year; P<0.001). Trial sequential analysis
excluded false-positive findings with 99% certainty (Z-sided o, 1.0%).

Conclusions—There is increased risk of death following application of paclitaxel-coated balloons and stents in the femoropopliteal
artery of the lower limbs. Further investigations are urgently wamranted.

Clinical Trial Registration—URL: www.crd.york.ac.uk /PROSPERO. Unique identifier: CRD4201809%9447. (J Am Heart Assoc.
2018;7:2011245. DOI: 10.1161/JAHA.118.011245.)

Key Words: balloon angioplasty » paclitaxel « paclitaxel-coated balloon = paclitaxeleluting stent



Initial Analyses of Medicare Beneficiary Data

JAMA Cardiology | Original Investigation February 12, 2019 C C
. g . . . March 1, 2019
Association of Survival With Femoropopliteal Artery S | Jl & N
Revascularization With Drug-Coated Devices Drug-Eluting Stent Implantation and Long-Term Survival
Following Peripheral Artery Revascularization
Eric A. Secemsky, MD, MSc; Harun Kundi, MD; Ido Weinberg, MD; Michael R. Jaff, DO; Anna Krawisz, MD; Eric A. Secemsky, Harun Kundi, Ido Weinberg, Marc Schermerhorn, Joshua A. Beckman, Sahil A. Parikh,
Sahil A. Parikh, MD; Joshua A. Beckman, MD; Jihad Mustapha, MD; Kenneth Rosenfield, MD; Robert W. Yeh, MD Michael R. Jaff, Jihad Mustapha, Kenneth Rosenfield and Robert W. Yeh
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SWEDEPAD:

No increased mortality in interim analysis

A Overall Population
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Meta-Analyses on Similar Pools Independent .
of Industry Randomized Data Randomized Data Observational Data
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System Devices Panel Meeting, Gaithersburg, MD June 19, 2019. 9. Secemsky EA, etal. Eurclnterv 2020;doi:10.4244/E1J-D-20-01018.
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How do we do better
for our patients?
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icTouch

Sirolimus Coated Balloon
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pEPICTION OF NANOLUTE TECHNOLOGY
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Sirolimus sub-micron particle Phospholipid drug carrier

sub-micron particle
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sirclimus encapsulated in phospholipid drug carrier Dedicated spray coating on balloon surface
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X-TOSI

Clinical efficacy and safety of the Magic Touch PTA Sirolimus coated balloon
for SFA and BTK lesions
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Primary endpoint: 6 month Primary Patency

All Femoropopliteal Below the knee
6 month outcomes N=50 N=20 (% or range) N=30 (% or range)
Primary patency 80.0% 88.2% 74.0%

&2 COLUMBIA 2 NewYork-Presbyterian



FUTURE-SFA

Subject target: 279
Rutherford class 3-6
SFA, P1, P2

Single or sequential lesion, 2-
20cm

De novo or re-stenosis lesion
No significant inflow dis

At least 1 patent crural artery
run-off to foot

&2 CoLUMBIA

Determine effectiveness

(primary patency)

Quadruple blinded
(Participants, care provider,

Investigator, outcome

assessor)

2:1 enrollment

CRO controlled

Core Lab adjudicated

Follow-up 6, 12, 24 months

FUTURE-BTK

Subject target: 219

Rutherford class 4-6

Proximal 20cm of BTK arteries
Single or sequential lesion, 2-20cm
De novo or re-stenosis lesion

No significant inflow dis

Target vessel has run-off to foot after
RX

2 NewYork-Presbyterian



SELUTION SLR™ M@_q;\||mn::;_.

Sirolimus-Eluting Balloon with Sustained Release (CE-Marked)

Proprietary MicroReservoir Technology

 Creation of MicroReservoirs combining sirolimus &

biodegradable polymer
« Sirolimus - a proven safe & effective cytostatic drug

 Offering a wider therapeutic range

MicroReservoirs: Miniature Drug-Delivery

+ Optimal size MicroReservoirs to achieve pharmaco- kinetic
release profile comparable to best in class DES

» Consistent and predictable drug release

« Sustained therapeutic effect for up to 90 days?

Cell Adherent Technology (CAT™)

Proprietary amphipathic lipid technology which binds MicroReservoirs to the balloon surface
« Contains and protects micro-reservoirs during insertion and inflation
« Enhances drug retention and bioavailability, allowing for a lower drug dose concentration on the balloon surface

(1 pg/mm?)
« Optimizes transfer of MicroReservoirs to the tissue and maximizes the cellular uptake of sirolimus

SUSTAINED LIMUS RELEASE @ @ @ ©® 1.Drug concentration evident in MicroReservoirs and tissue - Data on file at M.A. Med Alliance SA
SELUTION SLR & CAT are trademarks of M.A. Med Alliance SA - © 2021 M.A. Med Alliance SA
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SELUTION SLR - Clinical Trial Program

» Peripheral program Enrolling Over 1900 Patients SelutionSLR
. Completed
SELUTION FIM SFA 50 Germany Single Arm 2 Year Data
SUCCESS SFA/BTK/Foot 772 ASia/EAl:\:IOPE/L Single Arm Enrolling
. In
SELUTION 4SFA SFA/Popliteal 300 Europe/US RCT review with FDA
Enroliment
SELUTION 4BTK BTK 377 Europe/US RCT expected to start
in Q2 2022
JAPAN SFA SFA 134 Japan Single Arm Post-enrollment
CHINA SFA SFA 139 China RCT Enrolling
PRESTIGE BTK 25 Asia Single Arm 18 Month Data
PRISTINE BTK 75 Asia Single Arm Enrollment
completed

STEP Foot Austria

20
| | —| —— ]
row

Sinﬁle Arm EnroIIing




Summarizing the Data for Arterial IVUS

Arterial Studies (N=29):

Arterial Studies

. 25 cohort studies, 4 case-series, N=95,192
patients

Potentially relevant studies

N = 4936

. Studies Examined.:

= 18/29: Device sizing, placement, and
optimization

=  6/29:Evaluation of lesion characteristics
and severity

=  3/29: Management of arterial
dissections

= 2/29: Reentry of chronic total
occlusions

Grading Level of Evidence
. 23/29 (79.3%) received a Level 2b rating, the

second highest level of evidence rating

\4

Rec

ords after duplicates removed
(n =3312)

\ 4

Records screened
(n =1625)

y

Full-text articles assessed

for eligibility _

(n=81)

v

Studies included
(n=29)

Full-text articles excluded
(n=52)

Editorials, reviews, meta-analyses, case
studies of only one patient (n = 6)
Studies not pertinent to IVUS evaluation
or comparison (n = 34)

Studies not pertinent to lower
extremities (n = 2)

IVUS used as reference standard rather
than experimental arm (n = 6)

No comparison of IVUS with another
imaging modality or technique (n = 3)
Articles written in non-English (n = 1)

Natesan S, Mosarla RC, Parikh SA, Rosenfield K, Suomi J, Chalyan D, Jaff M, Secemsky EA. Intravascular Ultrasound in Peripheral
Venous and Arterial Interventions: A Contemporary Systematic Review and Grading the Quality of Evidence. Vasc Med, 2022.




Restenosis Following Randomization to Angiographic Guidance Vs. IVUS +
Angiography for Femoropopliteal Interventions

e 150 patients randomized to angiography alone vs IVUS + angiography for femoropopliteal artery intervention

s Restenosis
- Findings driven in part by appropriate sizing of DCBs
" ’ 72.4% IVUS + Angiography
% Control
2 ne IVUS group Total
g group
§ i 55.4% Angiography NO binary
£ _ 25 (62.5%) 40 (90.9%)
E restenosis
0.2 - ) P:0.004
Binary
_ 15 (37.5%) 4 (9.1%)
restenosis
0 - Log rank (Mantel Cox) P = 0.008
(:) 160 2(')0 3(')0 4(')0
Time Post Procedure (Days)
No. at risk:
—— Angiography 74 45 37 31 26
—— |IVUS + Angiography 76 60 57 49 45

Allan RB, et al. JINT 2022.



Restenosis Following Randomization to Angiographic Guidance Vs. IVUS +
Angiography for Femoropopliteal Interventions

Changes in the treatment Types of disagreement in
plan due to IVUS findings Imaging findings between

Number of treatment ch

reatment changes : :
Treatment change A . Disagreement in RVD 68 (45.0%)
" Disagreement in lesion length 71 (47.0%)
Changes to initial plan - total 65 78.3%
Increase in treatment length 32 38.6% Disagreement in plaque eccentricity 6 (4.0%)

%o of total

Increase in treatment device size 21 25.3% Disagreement in cause of stenosis 4 (2.6%)

Change in initial treatment modality 7 8.4% Disagreement in pre-treatment stent 2 (1.3%)

Decrease in treatment length 3 3.6% clgpeEliciness

Decrease in treatment device size 2 2.4% Post initial treatment n=34

Changes after initial treatment 18 21.7% Disagreement in the severity of dissection 16 (47.1%)
. } Disagreement in the severity of residual

Additional angioplasty due to IVUS 10 12.1% 14 (9.3%)

stenosis
Adjunctive stenting due to IVUS 7 8.4%
Repeat atherectomy due to 1VUS 1 1.2% Disagreement in adequacy of stent expansion 4 (2.6%)

Allan RB, et al. JINT 2022.



CMS Data: Opportunities to Improve Outcomes With IVUS

Peripheral Arterial Intervention Among Medicare Beneficiaries

with versus without IVUS (2016-2019)

543,488 Medicare patients who underwent N = 543,488

lower extremity PVI from 2016-2019 2 | —owes o
g 15-
e 63,372 (11.7%) treated with IVUS e pwmE
2 NNT = 40
* Includes procedures performed in g
- - - - O 1 1 L) T T
hospitals, hospital outpatient centers and o Dwlaikieend.
S —— No IVUS
ASC/OBLs 8 sl —"
. . . p- g ALI
 Findings stratified by: g o *NNH,,
3 5
e CLIvs Claudication 5 ) //——;_-’5_/1;
H 1: N - : 3?’?me from IntZSention (Da;/(s))95 —
« Arterial segment (iliac, fempop, tibial) 2,
| =W
« Procedural location 5] 125% Major
2 10 Amputation
% i 10.5% HNT'=20
s 5
o 0 : : : : :
0 365 730 1095 1460

Time from Intervention (Days)

Secemsky EA, et al. JACC: Cardiovascular Interventions 2022. [In Press]



How About Below Knee Lesions?

Revascularization
» Scaffolds - New Data — Not all good
* Drug Elution = New Trials with Sirolimus Take Flight
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Short Segment Occlusion PTA:
Satisfactory Angiographic Result?
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OCT of TP Trunk Post PTA

<< 54.0 mm, 25.0 mm/sec

&2 COLUMBIA 2 NewYork-Presbyterian
Sahil A. Parikh, MD



CLTI Anatomically is a Heterogenous Disease

3 \ %
DENA SER¥IZIO DI RADIODIAGHD)
long oclusion

- Ic-)ng occlusion - ant + pOSt tlblal a
3 tibial arteries  + distal obstruction
peroneal a.

Short occlusion Stenosis
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Is long term patency really
needed for healing?

Optimal Perfusion

Chronic ischemia ~

-
Restenosis

Revascularization
Metabolic demand

Time needed for healing
Adapted from: Vermassen F 2010 and S. McDonald 2011

Trauma
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Is long term patency
needed for healing ?

Optimal Perfusion

_w ] L 1 | ] L L | ]

Patent

Chronic Ischemia

~ .
Restenosis

Revascularization
Metabolic need

Trauma New trauma

_

Time needed for healing
Adapted from: Vermassen F 2010 and S. McDonald 2014
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LIFE-BTK Randomized Multicenter Trial

PIVOTAL INVESTIGATION OF SAFETY AND EFFICACY OF DRS FOR BTK TREATMENT

224

Prospective, randomized, multicenter,
US and OUS single-blind trial
261 patients randomized
2:1 Esprit™ BTK vs. PTA

~ syeafouoww

TRIAL LEADERSHIP

Ramon Varcoe MBBS, MS, FRACS, PhD; Sahil Parikh MD, FACC, FSCAI: Brian DeRubertis MD, FACS
@2 COLUMBIA 2 NewYork-Presbyterian

Safety Endpoint @ 6 months:
MALE+POD

PRIMARY

ALY cfficacy Endpoint @ 12 months:

Primary Patency + Limb Salvage




LIFE-BTK Randomized Multicenter Trial

Critical Limb
Ischemia
RB 4-5

Maximum 2 de novo/restenotic
(from prior PTA) infrapopliteal
lesions, each with >70% stenosis

Proximal 2/3 of native
infrapopliteal arteries

LIFE-BTK

Study

Populati
Gl Total scaffold length to cover

target lesion must be < 170 mm.
RVD > 2.5 mm and < 4.0 mm Total scaffold length among all
target lesions must be < 170 mm

&2 COLUMBIA 2 NewYork-Presbyterian




Bioresorbable Vascular Scaffolds: LIFE-BTK
Trial

* Total activated and enrolling sites: 52
* Total randomized patients: 261

&2 COLUMBIA 2 NewYork-Presbyterian DeRubertis B, TCT 2022



LIFE-BTK Trial: Demographics

GENDER AND AGE RACE*
: No Race Information American Indian or Alaska
MALE FEMALE Provided (25/256) Natives (1/256)
68.0% 32.0% 10% o%
(174/256) (82/256) :

Native

Asian (43/256)
: 1
72.4 + 10.1 years Old i Hawaiian or A 7%_l
! Pacific Island
BMI: 28.3 + 5.6 (3/256) Chinese: 81% (35/43)

..................................................................................................... South Asian: 14% (6/43
1% (6/43)

ETH N ICITY Other: 5% (2/43)

Black or African
American
(31/256)
12%

: White
Not Hispanic/Latino || Hispanic/Latino || Declined/Unknown : (154/256)

60%

*One subject had 2 races entered.

Snapshot Data as of August 8, 2022.

&2 COLUMBIA 2 NewYork-Presbyterian DeRubertis B, TCT 2022




LIFE-BTK Trial: Patient Risk Factors

) ) O ¢ W

Tobacco Use Hypertension Hyperlipidemia Diabetes Renal Disease PAD Hx
53.1% 92.6% 80.9% 70.7% 15.9% 80.1%
(136/256) (237/256) (207/256) (178/253) (40/256)* (205/256)
Category Category

4

= » R\ —
& 8y &) @

Prior MI CHF Previous PCl or CABG Prior CVA or Stroke DVT Rutherford Becker
16.0% 19.8% 34.9% 13.8% 4.3% Clinical Category
(39/244) (50/253) (88/252) (35/254) (11/256)

*Renal Insufficiency (Estimated GFR<30 ml/min per 1.173 m2): 7.5% (3/40).
Snapshot Data as of August 8, 2022.

[ el
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Temporary Spur Stent System

SPUR Stent:
« Self Expanding Nitinol Frame w/integrated balloon
« Re-Capturable
« Available in 2 diameters (OD): 3mm, 4mm*
* Treatment Length = 60mm
« Gold Radiopaque Markers

Treatment length

&2 COLUMBIA 2 NewYork-Presbyterian



*Under Clinical Investigation

Reflow Medical's Temporary Spur Stent System*

» N N ~ s » -~ a 'a' A ‘,‘4' ‘4' " 2 e ;9

‘“‘_\_«M -

S s vvvvvvvvvv

6F compatible sheath system

Limus Drug Coated Spur Stent Self-expanding temporary uncoated/drug Bare Spur Stent
coated nitinol stent on a balloon system

Spikes enable controlled penetration of
vessel calcification

» Deeper drug delivery
* Uncoated, artery channel creation

» Coated, drug deposited in artery
channels

« Minimize recoil & dissections

Minimal drug loss during transit (covered)

Intended to deliver stent-like results while ]
leaving nothing behind Currently being conducted OUS: DEEPER OUS and

DEEPER LIMUS studies

Received FDA Breakthrough
Designation: an2022

W\, REFLOW
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BEST-CLI

Best Endovascular vs. Best Surgical Therapy in Patients with Critical Limb Ischemia

&2 COLUMBIA 2 NewYork-Presbyterian



ORIGINAL ARTICLE

Surgery or Endovascular Therapy for
Chronic Limb-Threatening Ischemia

A. Farber, M.T. Menard, M.S. Conte, J.A. Kaufman, R.J. Powell, N.K. Choudhry,
T.H. Hamza, S.F. Assmann,* M.A. Creager, M_J. Cziraky, M.D. Dake, M.R. Jaff,
D. Reid, F.S. Siami, G. Sopko, C.J. White, M. van Over, M.B. Strong,

M.F. Villarreal, M. McKean, E. Azene, A. Azarbal, A. Barleben, D.K. Chew,
L.C. Clavijo, Y. Douville, L. Findeiss, N. Garg, W. Gasper, K.A. Giles,

P.P. Goodney, B.M. Hawkins, C.R. Herman, J.A. Kalish, M.C. Koopmann,
|.LA. Laskowski, C. Mena-Hurtado, R. Motaganahalli, V.L. Rowe, A. Schanzer,
P.A. Schneider, J.J. Siracuse, M. Venermo, and K. Rosenfield,
for the BEST-CLI InvestigatorsT

CONCLUSIONS
Among patients with CLTI who had an adequate great saphenous vein for surgical revascularization (cohort 1), the incidence
of a major adverse limb event or death was significantly lower in the surgical group than in the endovascular group.
Among the patients who lacked an adequate saphenous vein conduit (cohort 2), the outcomes in the two groups were similar.

&2 COLUMBIA 2 NewYork-Presbyterian



Critical appraisal

Case selection
* Mean age — 66 (much younger than what we typically see)
e Selection bias + operator preference; local variation
e Operators chose their preferred technique
* Operator experience - 12 cases for BTK

Enroliment
* Not required to consecutively enroll patients
* Average number of patients enrolled by the 150 sites over the 5 year study period was <10

* Only 2525 patients were assessed for eligibility, not representative of the total CLTI
community.

&2 COLUMBIA 2 NewYork-Presbyterian



Critical appraisal

Procedural characteristics
* Contemporary modalities not used- < 35% DCB’s

e Revascularization segments
- Tibial revascularization 1-3% for bypass and 43-51% with endo

* No Angiographic core lab to review burden of disease

&2 COLUMBIA 2 NewYork-Presbyterian



Critical appraisal

Study Design

 Definitions of the outcomes = major reintervention DID NOT include endovascular
interventions for secondary patency.

Data lacking
 Surgical/ endovascular complications
* Hospital readmission
* Seroma/dehiscence

&2 COLUMBIA 2 NewYork-Presbyterian



The NEW ENGLAND JOURNAL of MEDICINE

“ RESEARCH SUMMARY ”

Transcatheter Arterialization of Deep Veins
in Chronic Limb-Threatening Ischemia
Shishehbor MH et al. DOI: 10.1056/NEJMo0a2212754

CLINICAL PROBLEM Transcatheter Arterialization of Deep Veins
Arterial revascularization is standard care for patients
with chronic limb-threatening ischemia. However, up to
u 20% of patients are not candidates for revascularization
O e — primarily owing to the absence of a distal runoff arte-
" rial target or lack of an appropriate conduit for surgical
bypass — putting them at high risk for above-ankle am-

putation. Transcatheter arterialization of the deep veins
is an alternative endovascular approach in which an arte-
riovenous fistula is created proximal to the diseased tibi-

al arteries by means of a covered stent, allowing oxygen-
ated blood to be diverted from the tibial arteries to the
tibial veins and ultimately reaching the foot through the
pedal veins. The effectiveness of this approach in patients
with chronic limb-threatening ischemia without revascu-
larization options is unclear.

Tapered Proximal posterior
self-expanding tibial artery and vein
stent graft

Rerouting
blood flow

CLINICAL TRIAL

. . . . Self- di
Design: A prospective, single-group, multicenter study as- S Ranane

stent graft
sessed the effectiveness and safety of transcatheter arteri-
alization of the deep veins in patients with chronic limb-
threatening ischemia and nonhealing ulcers with no option
for revascularization. Amputation-free Survival
Intervention: 105 patients were enrolled to undergo trans-
catheter arterialization of the deep veins. The primary end Inferior | Superior

point was amputation-free survival (defined as freedom

from above-ankle amputation or death from any cause) £ :

at 6 months. § Posterior mean, 0.66
B i (95% Bayesian credible
& ! interval, 0.56-0.74)
=) |

RESULTS _‘g“ :

Effectiveness: The procedure was technically successful in fe

all but one patient. The percentage of patients with am- P

putation-free survival at 6 months was 66.1%. The proba- 0.54

4 z T T T T ,

bility that this outcome exceeded the performance goal 0.0 0.2 0.4 0.6 0.8 1.0

of 54% exceeded the predefined success criterion. Amputation-free Survival at 6 Mo

Safety: No unanticipated device-related adverse events

were reported. Major amputation  23/102 patients

Death 12/102 patients

LIMITATIONS AND REMAINING QUESTIONS
= The study lacked a control group, although randomiza-
tion of patients at high risk for amputation was not CONCLUSIONS
ethically feasible.

Among patients with chronic limb-threatening ischemia
and no option for revascularization who underwent trans-

The procedure may not be available outside specialist

centers. CORT] . . .
catheter arterialization of the deep veins, nearly two thirds

were alive and free of above-ankle amputation at the
6-month follow-up, with no unanticipated safety concerns.

Follow-up was relatively short-term.

Links: Full Article | NEJM Quick Take | Editorial

Copyright © 2023 Massachusetts Medical Society

&2 COLUMBIA 2 NewYork-Presbyterian MH Shishehbor et al. N Engl J Med 2023;388:1171-1180. (&2 T NEW ENGLAND
5/ JOURNAL of MEDICINE




CUMULATIVE LIFE TABLE PATIENT SURVIVAL RATES
FOR ALL 55! PRIMARY ARTERIAL OPERATIONS

ANN SURG 1981

g
P
>
14
-
7
-
4
W
£

%

I I | I
2 3 4 5

AFTFR NDERATINN IN VEADC
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Drug-Eluting Stent Implantation and Long-Term Survival Following Peripheral Artery Revascularization JACC
Eric A. Secemsky, Harun Kundi, Ido Weinberg, Marc Schermerhorn, Joshua A. Beckman, Sahil A. Parikh, Michael R. Jaff, Dt
Jihad Mustapha, Kenneth Rosenfield and Robert W. Yeh March 1, 2019

Long-Term Survival after Peripheral DES

*No difference in

60 - survival in adjusted
~ analyses
e
£ 40. « CLI: Adjusted HR
8 0.97; 95%Cl, 0.92-
> 1.03; P=.32
£ 204 A
- * Non-CLI: Adjusted
- / Log-rank p value with CLI = 0.523 HR 101, 95%ClI ’
Non_CL| Log-rank p value without CLI = 0.550 0.91-1.13: P= .80
0. . 1o, :
0 i 2 3 4
) Years
No. at risk
BMS without CLI 19,305 16,878 11,923 6,443 666
DES without CLI 1,443 1,267 800 378 35
BMS with CLI 28,046 19,996 12,280 5,570 534
DES with CLI 2,662 1,896 1,020 418 33

&2 COLUMBIA 2 NewYork-Presbyterian




What If we just treated their coronary disease?

%% Original Contribution

Three-Year Survival of Critical
Limb-Threatening Ischemia Patients
With FERCT-Guided Coronary

Revascularization Following

Lower-Extremity Revascularization

Edgars Zellans'®, Gustavs Latkovskis'% Christopher K. Zarins®;
Indulis Kumsars'® Sanda jegere'?; Konstance K. Krievina’; Roberts Rumba'#;

Dainis Krievins™®

1.4 HR, 0.32 (95% C10.16-0.64) A
Log rank P=0.001
TIFFReT
Control
[{F:
j 06
#
=
8
i 04
28%
!
_'_'_l_,_r‘

02
j_ﬂ_rr 1%
;r_,/__,—f—'—'_;‘

0.0

01 [ 12 24 36
Months
MNumber at risk
FFRcT 1031032 101 %9 95 79
Contral 120 118 115 111 a1 55

&2 CoLUMBIA

1.0+ HR, 0.14 (95% CI, 0.04-0.48) B

Log rank P=0.001

-"FFReT

~Control
0,67

2
»

e
T

Cardiovascular death

0,2
"_/_‘_’_,-—'—'_'_'f;

—
0.0

01 1] 12 2 36
Months
Murrber at risk
FFRCT 103102 101 98 85 T8
Contral 120 118 118 111 &1 &5

2 NewYork-Presbyterian

1.0 HR, 0.14 (85% CI, 0.05-0.40) c
Log rank P=0.001
-"FFRcT
081 ~Control
5
i
£
=
E 0.4
=
23%
0,2 ._’_'_’_,_-— o
—
_r—'—"_'_r'_ 4%
TE—
0,07
b3 [ 12 Fn ¥
Months
Mumber at risk
FFRcT 103103 102 102 ar 86
Comrel 120115 111 107 a 1]

1,07
89%
0,87
73%
- 0,64
2
c
=
(2]
047
HR, 0.32 (95% ClI, 0.16-0.64)
0.2+ Log rank P=0.001
-FFReT
-Control
0,07
01 6 12 24 36
Months
Number at risk
FFRct 103 103 101 99 95 79
Control 120 118 115 111 91 55




Summary:

The last decade has heralded major shifts in the therapeutic options for PAD
Long term patency challenges have been addressed with:

Novel Stent Designs

Local Drug Delivery Approaches with DES and DCB

New Drug Formulations

Next Generation Platforms hold promise:
Bioresorbable Scaffolds for SFA and BTK regions
New Scaffold Designs to Facilitate Drug Delivery
Doing procedures “better” (e.g. using imaging)
Better Drug:Device Combinations

&2 COLUMBIA 2 NewYork-Presbyterian



CICC Endovascular Center

Clinical Program Areas / Carotio

PE/BPA
\\ Renovascular/RDN

\

I\VC Filter /’)’

Multidisciplinary Areas
« PAD/CLI-=VS I\/Iay—Thurner
« PERT —ThS

« AAA-VS, CTS
Vascular Med — IM
Venous — VS Endovenous \
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