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Orbital atherectomy (OA), a unique form of atherectomy, utilizes orbital sanding and pulsatile forces to deliver effective treat-

ment of peripheral atherosclerotic lesions with varying levels of occlusion and calcification. This approach to endovascular

therapy involves the use of differential sanding to preferentially ablate fibrous, fibrofatty and calcified lesions, while deflecting

healthy tissue away from the crown. The eccentrically mounted crown design also allows the device to generate pulsatile forces

that may penetrate the medial layer and fracture calcium, resulting in compliance change that facilitates low pressure balloon

angioplasty and reduces the need for bailout stenting. The combination of plaque modification, improved vessel compliance,

and lumen enlargement via OA can effectively restore blood flow in vessels above- and below-the-knee, relieving symptoms and

improving limb salvage rates in patients with peripheral artery disease (PAD) and critical limb ischemia (CLI). Numerous peripheral

OA clinical studies have confirmed the high rates of procedural success, freedom-from (FF) major adverse events, and FF major

amputation. In addition, economic analyses have also shown the value of OA as a first line endovascular therapy for PAD and

CLI. We review here the mechanism of action of OA, supporting clinical study evidence, and corresponding economic analyses.
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Peripheral artery disease (PAD) is becoming extremely common
worldwide, especially as risk factors and independent predictors for
PAD rise to pandemic proportions. PAD affects more than 202 million
people worldwide, and is prevalent in both high and low income
countries.! Approximately 18 million Americans have PAD and 2
million of these patients suffer from critical limb ischemia (CLI),??
the end stage of PAD.* CLI s highly prevalent in older patients with
diabetes and/or end-stage renal disease® and is associated with high
risk of amputation and mortality.® As shown in Figure 1, the results
following lower extremity amputation can be devastating — 27%
of these patients will have one or more re-amputation(s) within 1
year,’ 35% will have a higher level of limb loss,® and 55% will have a
contralateral limb amputation within 2-3 years.? Furthermore, the
mortality rates after primary amputation are very high, with rates
ranging from 9% to 33% at 1 year”®'*" and 26% to 82% at 5 years.”'*-12
Despite such devastating outcomes, primary amputation remains
a common treatment modality for CLIL."
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The most severe forms of PAD and CLI often involve heavily
calcified lesions which may be more difficult to treat with angio-
plasty alone. One of the main risk factors for atherosclerotic plaque
and vascular calcification is advanced age, since atherosclerotic
lesions and calcium increase throughout life.* Other risk factors
include hypercholesterolemia, diabetes, hypertension, and smoking,
many of which are on the rise worldwide.*® Historical methods of
intervention, including balloon angioplasty, may be less effective
for treating calcified lesions. These challenging lesions require
higher inflation pressure, thus increasing the incidence of plaque
rupture, embolization, and dissection.’ Orbital atherectomy (OA;
Cardiovascular Systems, Inc.) is a unique device with an eccentri-
cally mounted crown that treats peripheral lesions above-the-knee
(ATK) and below-the-knee (BTK) via a dual mechanism of action
(MOA): orbital sanding and pulsatile (repeated striking) forces. The
orbital sanding removes intimal plaque while the repeated impact
of the crown on the vessel wall (pulsatile forces) may fracture
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Critical Limb Ischemia (CLI)

° CLlI is associated with an increased risk of limb amputation
and mortality’

» Outcome post-lower extremity amputation can be
devastating:

27% will have 21 re-amputation within one year?
35% will have a higher level of limb loss?

55% will have a contralateral amputation within 2-3 years*

« 1-year mortality is as high as 45%5

Few studies have reported long-term comparative
outcomes among specific revascularization techniques for
CLI patients®

FIGURE 1.'Levin SR, et al. Trends Cardiovasc Med. 2019;51050-1738(19)30047-
7. %indeel A, Narahara K. Int | Low Extrem Wounds. 2012;11(3):177-179. *Dil-
lingham TR, et al. Arch Phys Med Rehabil. 2005;86(3):480-486. “Pasquina
PF, et al. Curr Phys Med Rehabil Rep. 2014;2(4):273-289. SMustapha J, et al. |
Endovasc Ther. 2019;26(2):143-154. ®Mustapha , et al. Circ Cardiovasc Interv.
2019;12(9):e008097.

medial calcium to further enhance vessel compliance. The safety
and efficacy of OA has been shown in numerous clinical studies.
This review will cover the MOA of OA, as well as the results of the
associated clinical and economic studies.

Orbital atherectomy device description and mechanism of action.
The Diamondback 360 (Figure 2) and Stealth 360 peripheral
orbital atherectomy systems are designed to bi-directionally
ablate/sand peripheral intimal plaque and impact deeper
calcium in order to restore blood flow and improve vessel com-
pliance in diseased peripheral arteries. The device is designed
to track and spin over the ViperWire Advance and ViperWire
Advance with Flex Tip guidewires (CSI). OA uses a single-use,
low profile catheter attached to an electric handle, allowing for
easy control of rotational and directional speed. The control
knob mounted on the top of the handle allows the physician to
track the catheter forward or backward in a controlled manner.
Three speed selections can increase the rotational speed of
the crown thereby increasing the orbital curve and ablation
efficiency. The crown is available in three styles (classic, solid,
and micro) and sizes ranging from 1.25 mm to 2.00 mm; the
crown size is selected based on its ability to cross the lesion
within the minimum proximal reference vessel diameter at
the treatment site. The Diamondback 360 Exchangeable Series
allows physicians to use multiple crowns with one handle to
treat multilevel disease cases; cartridges are available with
various crown size and shaft length configurations. Recently,
Mustapha and colleagues published a systematic review with an
emphasis on combined inflow and outflow revascularization.”

The eccentrically mounted crown is attached to the distal
end of the catheter; when the catheter rotates at high speeds,
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centrifugal force pulls the mass of the crown toward the vessel
wall in a circular orbit (Figure 3). The centrifugal force equals
the mass of the crown times the square of rotational velocity
divided by the radius of the orbit. Since the radius of the orbit
is fixed within the confines of an arterial wall, force increases
to the second power as velocity increases. Thus, allowing the
operator to control the degree of lesion modification, a mode of
control not offered by any other form of atherectomy. By changing
rotational speed, the operator can change the amount of force
exerted on the vessel wall or the effective radius of orbit. Despite
the abrasiveness of the crown, intimal damage to the vessel is
minimized during the procedure because of a phenomenon called
differential sanding. During the operation, the healthy elastic
tissue flexes away from the crown, while calcified or fibrous
material is engaged by the crown and sanded down. The orbital
mechanism allows for continuous flow of blood and saline during
treatment, minimizing the risk of thermal damage to the vessel
wall which can be a cause of restenosis. The size of particulate
generated is generally smaller than a red blood cell and is small
enough to be absorbed by the reticuloendothelial system.

The orbital atherectomy MOA also exerts pulsatile forces via
the repeated striking of the crown on the vessel wall (Figure 3;
white arrow) as it orbits around the internal surface of the vessel.’®
Specifically, as the crown rotates 60,000-140,000 rpm, the
offset portion of the crown rhythmically strikes the vessel wall,
creating pulsatile energy™® (aka, shockwaves) that may penetrate
and impact deeper calcification. These micro-fractures/cracks
may further improve the compliance of the vessel, allowing for
low-pressure angioplasty while minimizing tissue damage and
bailout stenting.

Also, the lesion modification described above may help to
improve drug uptake into the vessel wall when drug-coated/
eluting technologies are utilized post orbital atherectomy. Briefly,
a cadaver study published by Tzafriri et al showed that calcified
plaque limited intravascular drug delivery.”® The authors showed
that absorption rate varied inversely with pre-treatment calcium
scores, and that OA treatment improved diffusivity in the lesion
by an average of 70%.

Orbital atherectomy clinical trials and economic analyses. Or-
bital atherectomy clinical trials have shown that OA minimizes
angiographic complications (Figure 4) and vessel damage, reduc-
ing the need for bailout stenting (Figure 5), a potential cause of
restenosis. Below is a review of the supporting clinical trial data.

OASIS Trial. OASIS (Orbital Atherectomy System for the Treat-
ment of Peripheral Vascular StenosIS) was a multicenter, single
arm, investigational device exemption trial designed to assess
the safety and efficacy of OA for treating chronic infra-popliteal
arterial occlusive disease in PAD and CLI patients and enrolled 124
patients.?’ The primary safety endpoint was major adverse events
(MAE), defined as death, myocardial infarction, amputation, or
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Diamondback 360® Peripheral Orbital Atherectomy Systems

Sleek Electric-Powered Handle Prime Button

» Simple device set-up = Allows quick flushing

= Optimum torque transfer to the shaft and crown

« Equipped with GlideAssist® Mode (Available on all
Exchangeable SKUs and the Diamondback 1.25 Micro)

Brake Back-Loadable
Simple Speed
Settings

Instant Response
On/Off Switch

Crowns

Brake Light
Indicator

Classic

Traverse
Lock

, ‘ EXCHANGEABLE

Exchangeable Series SERIES

Features
= Interchangeable cartridge sizes
* Improved tactile feel

OAS Pump

* Provides the saline/lubricant
pumping mechanism &
power to the device

« Mounts directly to an |V pole

FIGURE 2. Crowns shown are the 1.25 mm Micro Crown, 1.50 mm Classic Crown, and 2.00 mm Solid Crown. Photographs are not to scale and for illustrative
purposes only. ©2020 Cardiovascular Systems, Inc. Images are used with permission from Cardiovascular Systems, Inc. CSI and Diamondback 360 are
registered trademarks of Cardiovascular Systems, Inc.

Peripheral Orbital Atherectomy Dual Mechanism of Action

Bi-directional Differential Sanding

Crown surface: 30 micron diamonds,
@ Superficial calcium is sanded by diamond surface! 1 G 5 S 10 microp,exposed.s

° Differential Sanding reduces plaque while potentially
minimizing damage to the medial layer of the
vessel'?

o The OAS generates particulate matter with an
average size of ~2 microns, smaller than circulating
red blood cells!

Pulsatile Forces

° Low frequency (18-40 Hz) represents crown orbit
inside vessel?

o High frequency (1000-1900 Hz) represents
rotation of eccentric crown over the wire,
producing pulsatile mechanical forces (white
arrow)?

° These pulsatile forces may affect deeper plaque
and contribute to compliance change*

Adams G, et al. J Cardiovasc Transl Res. 2011;4(2).220-229.
Krishnan P, et al. J Endovasc Ther. 2017,24(1):167-168.
Zheng Y, et al. Med Eng Phys. 2016;38(7):639-647

Saab F, et al.J Cardiovasc Surg (Torino). 2019;60(2):212-220.
CSl Data on File.

LRSI

FIGURE 3. ©2020 Cardiovascular Systems, Inc. Images are used with permission from Cardiovascular Systems, Inc. CSl and Diamondback 360 are registered

trademarks of Cardiovascular Systems, Inc.
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Procedural Safety Profile of Peripheral Orbital Atherectomy
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Other Atherectomy Trials®
0.0% - 9.0%

Flow-Limiting Dissection

Other Atherectomy Trials®
Not Reported

Slow/no reflow

20% Other Atherectomy Trials®

15% 0.0% - 6.0%

10%

5%

1.6%
0.0%

.
2.1%
2.0%

| 0.5%

I 1.5%

0%
Abrupt/Vessel Closure

CSlI-Sponsored Clinical Trials
m OASIS (N=201 Iesions)'

m CONFIRM (N=4766 lesions)?
CALCIUM (N=29 lesions)’

= COMPLIANGE (N=38 lesions)"’

# TRUTH (N=29 lesions)"®
LIBERTY OAS Subanalysis (N=617 lesions)a
REACH PVI (N=50 lesions)”

0.0%
1.0%
0.0%

FIGURE 4. 'CS| data on file. 2Das T, et al. Catheter Cardiovasc Interv. 2014;83:115-22 and CS| Data on file. (Flow-limiting dissections and embolization were
not tracked in 1146 lesions). 3Shammas NW, et al. | Endovasc Ther. 2012;19:480-488. “Dattilo R, et al. J Invasive Cardiol. 2014;26:355-60. *Babaev A, et al. Vasc
Endovascular Surg. 2015;49:188-94 and CSI data on file. $Giannopoulos S, et al. | Endovasc Ther. 2020;1526602820935611 and CSl data on file (21-May-2018
data). ’Lodha A. REACH PVI Clinical Study Results. Presented at NCVH 2020. ®Martinsen B, Evaluation and Use of Atherectomy Devices for CLI in US, Japan,

and EU: Industry View VIVA 2017. (Includes directional, rotational, laser).

repeat revascularization, at 30 days and occurred in 3.2%. Proce-
dural success (final diameter stenosis <30%) was achieved in 90.1%
of cases. At 6 months the MAE rate was 10.4%. The authors of the
OASIS study concluded that OA is a safe and unique approach to
revascularization of the infrapopliteal arterial circulation in pa-
tients with chronic limb ischemia. Short-term data demonstrated
substantial symptomatic improvement and infrequent need for
further revascularization or amputation.

CONFIRM Registry Series. The purpose of the CONFIRM reg-
istry series was to evaluate the use of OA in lower extremity
peripheral arteries and to optimize the treatment technique
using the device.” Three peripheral OA device iterations were
assessed: CONFIRM I evaluated the use of the Diamondback 360
exclusively (N=733 subjects), CONFIRM II evaluated Predator
360 (N=1127 subjects), and CONFIRM III evaluated Diamondback
360, Predator 360 and Stealth 360 (N=1275 subjects). The only
requirement for enrollment was medically necessary treatment in
accordance with the OA Instructions for Use. In the study, 35.4%
of patients were claudicant Rutherford class three, and 42.7% had
critical limb ischemia, Rutherford classes 4-6.2 Overall compli-
cation rates were low, the most common was dissection (11.3%).
Balloon angioplasty and stenting were used in 73.3% and 5.7% of
lesions treated, respectively. Plaque removal was lowest in soft
plaques (41%) and highest in severely calcified lesions (54%).*
Interestingly a change in OA treatment strategy was noted over
time, including changes in OA run time and crown sizes used.
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CONFIRM I had a significantly longer OA run time compared to
CONFIRM II and I1I, and the crown sizes used in CONFIRM II and
III were smaller than the crowns used in CONFIRM I. Both of
these trends corresponded with a downward trend in procedural
complications throughout the registry series, including lower
rates of slow flow, vessel occlusion and spasm. The authors of
the CONFIRM registry series concluded that a change in device
usage to shorter spin times and smaller crowns across the study
series corresponded to a lower incidence of adverse events (slow
flow, vessel closure, and spasm) regardless of calcium burden or
co-morbidities. These results suggest that vessel compliance change
rather than luminal gain should be the goal of atherectomy.*

CALCIUM 360 Trial. CALCIUM 360 was a prospective, multi-
center, randomized controlled trial to evaluate OA with adjunctive
balloon angioplasty (BA) vs BA-only for treatment of calcified
infrapopliteal lesions in 50 patients with CLI.?2 The adjunctive
balloon inflation pressure was significantly lower in the OA+BA
group (5.9 vs 9.4 atm; P<.001) and use of orbital atherectomy
was associated with numerically fewer dissections and lower
bail-out stenting.?? Procedural success was numerically higher
in the OA+BA group compared to BA-only (93.1% vs 82.4%; P=.27).
At12 months, the OA+BA group had significantly higher freedom
from MAE (93.3% vs 57.9%; P=.006) and higher freedom from
all-cause mortality (100% vs 68.4%; P=.01); however, freedom
from target-vessel revascularization rates were similar (93.3% vs
80.0%; P=.14).22 The authors of the CALCIUM 360 trial concluded
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Low Bailout Stenting Post Peripheral Orbital Atherectomy

OASIS? CONFIRM? CALCIUM 3602 TRUTH* LIBERTY 3605
p=0.44 (OAS subanalysis)
15% 15% 15% 14.3% 15% 15%
10% 10% 10% 10% 10%
6.9%
5% 5% 5% 5% 5%
0,
2.5% 2.2%
- 0.0%

0% 0% 0% 0% : 0%

OAS + PTA OAS + PTA OAS +PTA  PTA OAS + PTA OAS + PTA

n=201 lesions n=47686 lesions n=29 lesions n=35 lesions n=29 lesions n=601 lesions

FIGURE 5. !CS| Data on file (Any adjunctive stenting). 2CSI Data on file (Stenting due to dissection).3.Shammas NW, et al. | Endovasc Ther. 2012;19:480-488.
(Stenting for >30% residual stenosis, type C-F dissection, or significant recoil). “Babaev A, et al. Vasc Endovascular Surg. 2015;49:188-94. (Stenting due to
dissection). *Giannopoulos S, et al. | Endovasc Ther. 2020;1526602820935611. ¢Krishnan P, et al. ] Endovasc Ther. 2017;24(1):167-168. "Spreen M, et al. Circ

Cardiovasc Interv. 2016; 9:e002376.

that vessel preparation with OA appears to increase the chance
of reaching a desirable angioplasty result, with less acute need
for bailout stenting with higher procedure success.

CALCIUM 360 Trial economic analysis. The incremental cost of
peripheral OA plus BA vs BA-only for critical limb ischemia was
estimated using CALCIUM 360 trial data.” Briefly, a deterministic
simulation model used clinical and healthcare utilization data
from the CALCIUM 360 trial and current cost data. Incremental
cost of OA+BA vs BA-only included differential utilization during
the procedure and adverse-event costs at 3, 6, and 12 months. For
every 100 procedures, incremental annual costs to the hospital
were US$350,930 lower with OA+BA compared with BA-only.?
In addition, in a probabilistic sensitivity analysis, cost savings
were observed in 81.6% of the Monte Carlo simulations, indicating
that OA+BA was a dominant treatment strategy.?* Despite higher
upfront costs of OA, savings were realized due to reduced need for
revascularization, amputation and end-of-life care over 6-12-month
postoperative period. Thus, atherectomy with OA prior to BA was
associated with cost savings to the hospital.?*

COMPLIANCE 360 Trial. COMPLIANCE 360 was a prospective,
multicenter, randomized controlled trial comparing acute and
long-term outcomes of using OA and BA vs BA-only.* Fifty patients
presenting with Rutherford class 2-4 and femoropopliteal calcified
lesions were randomized 1:1 into the two study arms: OA+BA vs
BA-only. Balloon inflation pressure was significantly lower in
the OA+BA group vs BA-only (4 vs 9.1 atm; P<.001), consistent
with the findings in the CALCIUM 360 trial. All lesions in both
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cohorts were treated without adjunctive stenting as a standard
unless to address a suboptimal result. Procedural success (residual
stenosis < 30% without adjunctive stenting) occurred in 86.8% of
lesions in the OA treatment group vs 18.5% in the BA-only group
(P<.001). At 6 months freedom from TLR (including adjunctive
stenting) or restenosis was significantly higher in the OA+BA
group (77.1% vs 11.5%; P<.001).** The authors of the CALCIUM 360
study concluded that compared to BA alone for the treatment of
calcium-containing femoropopliteal lesions, OA pretreatment
likely improves lesion compliance and leads to better luminal gain
with lower balloon pressures, resulting in a marked reduction
of adjunctive stenting.? Patency at 12 months with OA therapy
is similar to a provisional stent strategy despite minimal stent
usage. Avoidance of in-stent restenosis and preserving future
treatment options, by not placing a stent, are key advantages of
the OA therapeutic approach.

COMPLIANCE 360 Trial Economic Analysis. The clinical out-
comes from the COMPLIANCE 360 trial (OA+BA vs BA-only for
treatment of calcified femoropopliteal lesions) were correlated
with cost data and previously published quality of life data.? Site
of service, hospital charges, and associated medical resource
utilization were obtained from Uniform Billing statements
for index treatments and associated revascularizations out to
1 year. Hospital costs were estimated using hospital-specific,
procedure-specific cost-to-charge ratios. Length of stay and
procedural data were collected from participating study sites.
Twenty-five subjects with 38 lesions and 25 subjects with 27
lesions were randomized to the OA+BA and BA-only groups,
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respectively. Mean hospital charges (US$51,755 vs US$39,922) and
estimated hospital costs (US$15,100 vs US$11,016) were numerically
higher for OA+BA compared with BA-only. Stent utilization was
significantly higher with BA-only treatment for all subjects (1.1 vs
0.1; P=.001) and in the subset of subjects with one lesion (1.0 vs 0.1;
P<.001).” There was a significant difference in cost for single-lesion
vs multiple-lesion treatment. Using costs and quality-adjusted life
years (QALYs) for the single-lesion cohort, the 1-year incremental
cost of OA+BA vs BA-only was US$549, and incremental QALY was
0.16.% This resulted in an incremental cost-effectiveness ratio of
US$3,441, well below the US$50,000 threshold. One-year index
procedure cost and cost-effectiveness were comparable for OA+BA
vs BA only.? This study provides compelling cost-effectiveness data
for using atherectomy for treatment of calcified femoropopliteal
lesions, a longstanding challenge for peripheral artery disease
interventionalists.?

TRUTH study. The Tissue Removal Assessment with Ultrasound
of the SFA and Popliteal (TRUTH) study assessed the performance
of orbital atherectomy to treat femoropopliteal arteries, including
determining its effect on plaque removal.* Twenty-five patients
with >70% stenosis in SFA, POP, or TPT arteries were enrolled at
single center. Intravascular ultrasound (IVUS) images were col-
lected pre- and post-OA and post-OA and BA. The mean maximum
balloon inflation pressure was 5.2 + 1.2 atm.? Virtual histology IVUS
(VH-IVUS) analysis revealed that at the maximum calcium ablation
site calcium reduction was responsible for 86% of the lumen area
increase.? The minimum lumen area increased from 4.0 mm? to
9.1 mm? (P<.001), and the percentage of area stenosis decreased
from 76.9% to 43.0% (P<.001) after OA+BA.2¢ At 12 months, the
target-lesion revascularization rate was 8.2%, and ankle-brachial
index and Rutherford classification improved significantly from
baseline through follow-up. The authors concluded that the VH-
IVUS analysis revealed that OA modifies the calcified component
of the plaque burden. They further hypothesized that calcium
modification by OA changes the lesion compliance, allowing for
low pressure adjunctive BA.?

Lastly, a post hoc assessment of the TRUTH IVUS data was also
completed to examine OA-mediated vessel wall injury. Briefly,
the IVUS images were analyzed before and after OA for signs
of a monolayer appearance of the arterial wall, which indicates
disappearing medial and intimal layers and external elastic lami-
na.” The analysis revealed that only 2 cases in the post-OA images
indicated medial injury, suggesting that OA can treat calcific plaque
while minimizing medial injury. The authors indicated that these
promising results warrant additional studies to further understand
the mechanism of action of OA and its impact on the medial layer
of the vessel being treated. It was also concluded that the IVUS
assessment methods described in the post hoc analysis may also
be used by operating physicians to detect medial injury intrap-
rocedurally and alter treatment strategy for possible adjunctive
antirestenosis therapy with drug-eluting technologies.?”

VOL.1:N23 SEPTEMBER 2021

MUSTAPHA, ET AL.

LIBERTY Trial. LIBERTY was a prospective, observational, core
laboratory-assessed, multicenter trial of endovascular device
intervention in 1204 subjects (mean age 69.8+10.7 years; 770 men)
stratified by Rutherford category (RC): claudicants (RC2-3; n=501)
and CLI with no/minimal tissue loss (RC4-5; n=603) or significant
tissue loss (RC6; n=100).%* Key outcomes included quality of
life (QoL) measures (VascuQol and EuroQol EQ-5D) and freedom
from MAE, defined as death (within 30 days), major amputation,
and target vessel revascularization (TVR) based on Kaplan-Meier
(KM) analysis. The LIBERTY study design, endpoints, and data
analysis plan were previously described in detail.?* Below we
review some of the recently published LIBERTY results.

LIBERTY Trial I-year results. Successful revascularization
was beneficial, with RC improvement noted across all groups.?
Thirty-day freedom from MAE estimates were high across all
groups: 99.2% in RC2-3, 96.1% in RC4-5, and 90.8% in RC6. At 12
months, freedom from MAE was 82.6% in RC2-3, 73.2% in RC4-5,
and 59.3% in RC6 patients.?® Estimates for freedom from major
amputation at 12 months were 99.3%, 96.0%, and 81.7%, respec-
tively.?® QoL scores improved significantly across all domains in
all groups with 12-month VascuQol total scores of 5.3, 5.0, and
4.8 for RC2-3, RC4-5, and RC6, respectively.? The results indicate
that peripheral endovascular intervention is a viable treatment
option for RC2-3, RC4-5, and RC6 patients as evidenced by the high
freedom from major amputation, as well as the improvement in
QoL and the RC at 12 months. Furthermore, primary unplanned
amputation is often not necessary in RC6.2

LIBERTY Trial I-year CLI subanalysis. For this LIBERTY CLI
subanalysis, RC5 and RC6 patients (RC5-6; N=404) were pooled
and 1-year outcomes were assessed.*® Procedural complications
rarely (1.7%) resulted in postprocedural hospitalization and
89.1% of RC5-6 patients were discharged to home. Considering
the advanced disease state in RC5-6 patients, there was a high
freedom from 1-year MAE rate of 65.5%.%° At 1year, freedom from
major amputation was 89.6%. Wounds identified at baseline on
the target limb had completely healed in 172/243 (70.8%) of the
RC5-6 subjects by 1 year. Additionally, the overall quality of life, as
measured by VascuQoL, improved from baseline to 1 year.*® This
analysis of LIBERTY RC5-6 patients demonstrates that peripheral
endovascular device intervention can be successful in CLI patients,
with low rates of major amputation and improvement in wound
healing and QoL through 1-year follow-up.

LIBERTY Trial 3-year results. The 36-month KM survival rates were
86.0% in RC2-3,79.8% in RC4-5, and 62.0% in RC6 groups.® The KM
estimates of freedom from major amputation at 36 months were
98.5% in RC2-3, 94.0% in RC4-5, and 79.9% in RC6. The 36-month
KM estimates for freedom from TVR were 71.1% in RC2-3, 64.2%
in RC4-5 and 61.9% in RC6 groups.* Patients with claudication at
baseline were at lower risk for MAEs compared with RC4-5and RC6
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LIBERTY Trial: Orbital Atherectomy CLI Subanalysis—Outcomes through 3 Years

Freedom from Major Amputation on Target Limb

FF Major Adverse Limb Events/Peri-Operative Death (MALE-POD)
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FIGURE 6. Mustapha J. LIBERTY 360 3-Year Data. Presented at AMP 2019. Amputation Free Survival: Freedom from major amputation on target limb or
death. MALE-POD: Major Adverse Limb Events include major reintervention of the target vessel (surgical bypass), major amputation of the target limb, or
perioperative death. Kaplan-Meier method used to obtain estimate rates. 28-May-2019 Data.

patients during the 36-month follow-up. Vascular QoL improved
from baseline and persisted up to 36 months in all patients.* The
results indicate that endovascular therapy is a viable treatment
option for patients with symptomatic PAD, with sustained im-
proved quality of life in both claudicants and patients with chronic
limb-threatening ischemia through 3-years.*

LIBERTY Trial 3-year orbital atherectomy subanalysis. Analysis
of the LIBERTY trial identified 503 PAD patients with a total of
617 femoropopliteal and/or infrapopliteal lesions treated with
any commercially available endovascular devices and adjunctive
OA: RC2-3 (n=214), RC4-5 (n=233), or RC6 (n=56). The mean
lesion lengths were 78.7 + 73.7,131.4 + 119.0, and 95.2 + 83.9 mm,
respectively, for the 3 groups.®? After OA, balloon angioplasty was
used in >98% of cases, with bailout stenting necessary in 2.0%,
2.8%, and 0% of the RC groups, respectively. A small proportion
(10.8%) of patients developed angiographic complications, without
differences based on presentation. During the 3-year follow-up,
claudicants were at lower risk for MAE, death, and major am-
putation/death than patients with CLI. The 3-year KM survival
estimates were 84.6% for the RC2-3 group, 76.2% for the RC4-5
group, and 63.7% for the RC6 group.** The 3-year freedom from
(FF) major amputation was estimated as 100%, 95.3%, and 88.6%,
respectively.®? Figure 6 shows the FF major amputation KM curve
for the CLI subset. In addition, a contemporary endpoint of FF
major adverse limb events-perioperative death (MALE-POD) is
shown in Figure 6, indicating durable OA results from 1-year
through 3-years in the CLI patient population (RC4-5: 94.4% to
91.6%, RC6: 91.3% to 88.6%).

Lastly, among CLI patients only, the RC at baseline was
correlated with the combined outcome of major amputation/
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death, whereas RC classification did not affect TVR, MAE, major

amputation, or death rates. The overall results indicate that pe-
ripheral artery angioplasty with adjunctive OA in patients with

CLI or claudication is safe and associated with low major ampu-
tation rates after 3 years of follow-up.?2 These results compare

favorably with a Medicare claims data analysis of atherectomy

which showed a 3-year mortality rate of 40.1% and amputation

rate of 6.4% in the CLI patient population.

Conclusions

The dual mechanism of peripheral orbital atherectomy
(bi-directional differential orbital sanding and pulsatile forces)
provides an effective and safe treatment of peripheral athero-
sclerotic lesions with varying levels of occlusion and calcifica-
tion. The combination of plaque modification, improved vessel
compliance, and lumen enlargement via OA can effectively
restore blood flow in vessels above- and below-the-knee, re-
lieving symptoms and improving limb salvage rates in patients
with PAD and CLI. Numerous peripheral OA clinical trials have
confirmed the high rates of procedural success, freedom from
major adverse events, and freedom from amputation, as well
as the economic value of orbital atherectomy.
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