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CLI: A Growing Worldwide Epidemic

‘ ‘PAD/CLI
Elderly

‘Metabolic
Syndrome

.Obesity

~ Diabetes
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An Expensive Problem

National health care costs of peripheral arterial disease
in the Medicare population

Alan T Hirsch2, Lacey Hartman®, Robert J Town? and Beth A Virnig® Fascular Medicine 2008; 13: 209-215

* Medicare expenditure on CLI > $4 billion
(CHF = $S3.9B, Cerebrovascular disease = $3.7B)

— 90% inpatient care
— §1,700 per patient (>2X avg beneficiary)

— 3% of total Medicare budget (THR = 0.9%, TKR 1.7%)
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eger, K. The illustrated History of Surgery, 1988.
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Figure 22.2 Original Dotter dilating catheter (courtesy of Mrs. Enid Ruble)
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Endovascular Therapy for CLI
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Figure 2. Trends in Diagnostic Angiography, Therapeutic Endovascular Interventions, and Lower Extremity
Bypass Surgery, 1996-2010
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First Strategy fn Critical Limb Ischemia Endovascular-first gpproach 1s not associated with
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Rosemarie Mel * Mark J. W. Kodemay * Dink A. Legemate * Shandra Bipat - -

Jim A. Reckers selected patients with critical imb ischemia

E d I r f d Karan Garg, MD, Patrick A. Kaszubski, BS, Rameen Moridzadeh, BS, Caron B. Rockman, MD,
ndaovascu ar rSt Strategy or € novo Mark A. Addman, MI), Thomas %, Maldonado, MD, Frank J. Veith, MD, and Firas F. Muosga, M5, MDD,

arrsActiz ET=SU y Consensus ¥ Tk NT
and D femoro-popliteal disease:

: . 2013 Dec;54(6):679-84.
Mid-term outcomes from a smgle Endovascular flrst ks 'preliminary approach" for critical limb
tertiary referral center - ic foot.

Jeffrey Lorne Grenville', Kong Teng Tan?, Hadas Moshonov” and
Dheeraj Kumar Rajan?

Long-term limb salvage and survival atter
Limb Salvage in Patients With endovascular and open revascularization for critical

Peripheral Arterial Disease Managed [imb ischemia after adoption of endovascular-first

by|Endovascular First Approach approach b_\l vascular surgeons

Hasan H. Dosluoglu, MD,*" Purandath Lall, MEBS,>" Linda M. Harris, MD,* and
Maciej L. Dryjski, MD,® Baffals, NT

Kyin Kyin May, MBBS'+2, Peter Ashley Robless, FRCS'2,
Harvinder Raj Singh Sidhu, FRCS?, Ben Soo Yeng Chua, FRCS*,
and Pei Ho, FRCS"?
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COMPASS Trial PAD+CAD

0.1

__~—Aspirin
Fo ;

” [ _r'Rivaroxaban

5o 73 F_.." Rivaroxaban + Aspirin

s 28% Reduction in MACE

28 70% Increase in Major Bleeding

(6] 4!'

Rivaroxaban + Aspirin vs. Aspirin HR: 0.69 (0.56-0.85) P=0.0003
=1 Rivaroxaban vs. Aspirin HR: 0.84 (0.69-1.02)P=0.08
0 1 2 3

No. atRisk Year
Riva + ASA 2492 2069 893 124
Riva 2474 2023 864 147
ASA 2504 2034 911 113

Adapted from: N Engl J Med 2007;357:217-27.

>90% with CAD, large subgroup
with Concomitant PAD
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Current practice of first-line treatment strategies in
patients with critical Iimb ischemia

Theodosios Bisdas, MD,* Matthias Borowski, PhD,” and Giovanni Torsello, MD,” for the First-Line
Treatments in Patients With Critical Limb Ischemia (CRITISCH ) Collaborators, Muenaer, Germany

Initial revascularization for CLI

- Critisch Reqistry: 45% bypass

- Recent VQI Data: 40% bypass
(N= 38,470)

CAD, Coromry artery disease: CF, confidence ineral, OR, odds ratio; PMI, previous myocandial infarcton; TASC, TransAdantc Inter-Sodeny Consensus,
I N=11N patents ] | n= S patienis

J Vasc Surg 2015; 62:965-73
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What Is “Value” in Health Care?

“A profound and powerfut'critique of America’s
health-care system."—The Economist

Michael E. Porter
Elizabeth Olmsted Teisberg

Redefining
Health Care

Creating
Value-Based Competition
on Results

Value = dollars spent per
health-related outcome

HARVARD BUSINHZ5S5 SCHOOL PRESS
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Which Revascularization
Option in CLI Has the BEST ?




What Is current
Sstate

of evidence
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Tunis et al.
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Aug. 22, 1991

SPECIAL ARTICLE

THE USE OF ANGIOPLASTY, BYPASS SURGERY, AND AMPUTATION IN THE
MANAGEMENT OF PERIPHERAL VASCULAR DISEASE

Sean R, Tuwis, M.D., M.5c., Eric B, Bass, M.D, M.P.H_, anp Earc P. STEmNeERG, M.D., M.P.P.

Abstract Background. Percutaneous transluminal an-
gioplasty has been adopted widely as a treatment for pa-
tients with peripheral vascular disease of the lower ex-
remities. However, the effect of this procedure on the
overall management of peripheral vascular disease and
on the outcomes of patients has not been clearly delineat-
ed. In particular, it is not known whether angioplasty has
replaced other treatments for peripheral vascular disease,

Methods. To assess the extent to which angioplasty is
used and the associated changes in the surgical manage-
ment of peripheral vascular disease of the lower extremi-
ties, we used data on hospital discharges in Maryland to
identify all angioplasty procedures, peripheral bypass op-
erations, and lower-extremity amputations performed for
peripheral vascular disease in Maryland hospitals be-
tween 1978 and 1988,

Results. We estimate that from 1979 to 1989 the an-
nual rate of percutaneous transluminal angioplasty for
peripheral vascular disease of the lower extremities,
adjusted for age and sex, rose from 1 to 24 per 100,000

Maryland residents (P<0.0001 by linear regression).
Despite this increase in the use of angioplasty, the
adjusted annual rate of peripheral bypass surgery also
rose substantially, from 32 to 65 per 100,000 (P<0.001),
whereas the adjusted annual rate of lower-axtremity am-
putation remained stable at about 30 per 100,000. Total
charges for hospitalizations during which a peripheral
revascularization procedure was performed increased
from $14.7 million in 1979 (in 1989 dollars) to $30.5 million
in 1989.

Conclusions. In Maryland, the adoption of percutane-
ous transluminal angioplasty for peripheral vascular dis-
ease of the lower extremities has been associated with an
increase in the use of peripheral bypass surgery and with
no decline in lower-extremity amputations. These results
could be due to increased diagnosis of peripheral vascular
disease, expanded indications for procedural interven-
tions, or an increased number of repeat procedures per-
formed in patients with peripheral vascular disease of the
lower extremities. (N Engl J Med 1991; 325:556-62.)
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Randomized controlled trials represent the most internally valid forms of evidence

A WELL-DESIGNED TRIAL

ReT ‘ IDENTIFIES THE OPTIMAL COURSE
OF ACTION IN RESEARCH

SETTINGS

Prospective Cohort

Retrospective Cohort

Case-control Study

Cross Sectional Study

Case Series

SOURCE: Ho et al. Circulation
2008;118:1675
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Advantages and Disadvantages of

Randomized Clinical Trial Design

Randomized - eliminates confounding factors - time intensive
Clinical Trial - minimizes treatment selection bias - expensive
-reduces spurious causality - generizability
-most reliable form of scientific
evidence

James, S. et al. (2015) Registry-based randomized clinical trials—a new clinical trial paradigm

Nat. Rev. Cardiol. doi:10.1038/nrcardio.2015.33



How Often Do We Know What to Do for the Patient?

Cardiovascular Treatment Guidelines

Scientific Evidence Underlying the ACC/AHA
Clinical Practice Guidelines

Pierluigi Tricoc, MD, MHS, PhD Colind Ve ok caSotomciir praction pukdakoms ot fia Aecan Goege of
Joseph M. Allen, MA Cardiology (ACC) and the American Heart Association (AHA) have become
Judith M. Kramer, MD, MS fant Gocuments for GG CardIORY Pracice and establshing benchmarks for
= Pt quality of care.
= To describe the evokution of recommendations in ACC/AHA cardioves-
of

Objective
cular guidelines
dations and levels of evidence.
- Sources and Study Selection Data from all ACC/AHA practice guidelines

issued from 1984 to September 2008 were abstracted by personnel in the ACC So-
ence and Quality Division. Frﬁy mvseguddmsm))(npc including a total of 7196

tions, were abstr

. Data The number of and the of classes
of recommendation (I, 1l, and Ill) and levels of evidence (A, B, and ) were deter-

su e
mined. The subset of guidelines that were current as of September 2008 was evaku
 of cvidence based medicine ated to describe changes in recommendations between the first and current versions

JAMA. 2009;301(8):831-841

Secondary Prevention

Sudden Death
CABG
Stable Angina

Heart Failure
Echocardiography
Unstable Angina
Peripheral Artery Disease
ST Elevated Ml
Valvular Heart Disease
Atrial Fib

Supravent arrhythmias
Pacemakers
Radionuclide Imaging

PCl, Stents

Exercise
Testing

16 High impact cardiovascular guidelines used to power healthcare
decisions by payers, healthcare proyiders and consumers

2,711 Recommendations within these guidelines .

———

() c c
11 /0 Were based upon enough evidence to warrant the recommendation.
The vast majority were based upon a single trial and expert opinion

(-
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Large RCT’s for Vascular Disease Hhesrcu

=  Carotid Endarterectomy

|
- NASCET, ACAS, ACST, AAA vs EVAR
VA Trial, ECST.GALA . DREAM I and Il, EVAR |
and II, OVER,

Numerous IDE studies.
=  CEA vs Carotid Stent

* ACTI, CREST,
CASANOVA,EVA 3s,
ICSS, SAPPHIRE, SPACE,
CAVATAS

CLI: Bypass vs Endo

 ADAM, UK Small AAA




Peripheral Vascular Disease

Comparative effectiveness of endovascular and
surgical revascularization for patients with peripheral
artery disease and critical limb ischemia: Systematic
review of revascularization in critical limb ischemia

'W. Schuyler Jones, MD,*" Rowena J. Dolor, MD, ™€ Vic Hasselblad, PhD,” Sreekanth Vemulapalli, MD,*"
Sumeet Subherwal, MD,? Kristine Schmit, MD, *< Brooke Heidenfelder, PhD,™¢ and Manesh R. Patel, MD *?
Durbam, NC

Background For patients with critical limb ischemia (CLI), the optimal treatment to enhance limb preservation, prevent
death, and improve functional sfatus is unknown. We performed a systematic review and meta-analysis to assess the
comparative effectiveness of endovascular revascularization and surgical revascularization in patients with CLI.

Methods We systematically searched PubMed, Embase, and the Cochrane Database of Systematic Reviews for relevant
English-language studies published from January 1995 to August 2012. Two investigators screened each abstract and fulltext
article for inclusion, abstracted the data, and performed quality ratings and evidence grading. Random-ffects models were
used fo compute summary estimates of effects, with endovascular treatment as the control group.

Results We identified a total of 23 studies, including 1 randomized controlled frial, which reported no difference in
amputationfree survival at 3 years (odds ratio [OR] 1.22, 95% Cl 0.84-1.77) and allcause mortality (OR 1.07, 0.73-1.54)

...There is paucity of high-quality data available to guide
clinical decision making....
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Variation in Amputation Rates Among
Patients with CLI

Dartmouth Atlas of Cardiovascular and Thoracic Healthcare Care. Manning Selvage & Lee; 1998



Variation in LE Revascularization

Goodney P et al. Circ Cardiovasc Qual Outcomes. 2012;5:94-102



Equipoise
Critical Limb Ischemia: % Treated by Bypass (vs. PVI)

100% 100%
°0% T All'val Centers Mean = 31% Bypass
80%
70%
60%
50%
40%
30%
20%
10%

0%

— Procedure Selection Variation

0% Bypass vaQl Centers
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Limitations of Current Data

Retrospective
Poorly controlled

Suboptimal endpoints
Amputation free survival
Target lesion revascularization
Target vessel revascularization
Patency

Sponsor bias

Operator bias

Inclusion of claudicants
Short or incomplete follow up

& tct2o18 B cardiovascule



The Exponential Rise in Health Care Expenditures

Federal Spending on
Medicare and Medicaid 55 TR O

As budget negotiations continue,
lawmakers and White House
officials are considering ways to
slow the growth of federal .0
spending on Medicare and
Medicaid, which is projected to
continue rising at a rapid pace.

- Medicaid -Medicam ...................................

1971 "80 ‘80 2000 "0 20

‘ oo D af Rudae aqatiation N a ‘ y
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We can’t afford every health intervention that is effective

NATIONAL HEALTH EXPENDITURES AS A SHARE OF GDP, 1987-2016

20.0 ~ The share of GDP devoted to health was 17.9% in 2016
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180 i —— March 1991 Recassion Recassion 17.9%
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SOURCE: CMS
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The mandate for
better evidence Is
compelling
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EST-CLI

Best Endovascular versus Best Surgical Therapy
in Patients with Critical Limb Ischemia

& tct2o18 B cardiovascule



BI§T-CLI Trial: Overview

= NIH-funded, prospective, randomized, multicenter,
multispecialty, pragmatic, open-label superiority trial

= 2100 patients at 160 clinical sites

Goal: to assess clinical outcomes, quality of
life, cost and value in patients who are
candidates for both vascular surgery and
endovascular therapy



BEST-CLI Trial Design: Two Cohorts {/Bgsmu

=  Cohort #1 Patients with adequate single segment great
saphenous vein (SSGSV) N=1620

Open surgery vs. Endovascular treatment

= Cohort #2 Patients without adequate SSGSV (if
randomized to OPEN conduit may include arm vein, short

saphenous vein, composite vein, cryopreserved vein, and
prosthetic conduit) N=480

Open surgery vs. Endovascular treatment



- Why Is BEST-CLI Important?

Uniquely positioned to provide level | data for CLI

» Well-powered and designed
» Real-world pragmatic trial

» BASIL: n=452
» PREVENT Ill: n=1405



Novel Primary Endpoint Hhesr-cu

Major Adverse Limb Event (MALE) - free survival

MALE defined as:
» Above ankle amputation or

» Major re-intervention
new bypass graft
jump/interposition graft revision

thrombectomy/thrombolysis



Key Secondary Endpoints

* Re-intervention and Amputation-free Survival (RAS)
* Amputation-free Survival

* MALE-POD

Additional Secondary Endpoints

* Freedom from hemodynamic failure
* Freedom from clinical failure
* Number of re-interventions per limb salvaged

* Freedom from re-interventions (major and minor)
in index limb



ptimal Medical Therapy

BEST-CLI Trial Optimal Medical Therapy (OMT) Report Cards

Overview of Site 1005 Optimal Medical Therapy Performance Metrics*

Date of # HTN DM | Statin
Site Site Name Data Freeze | Randomized | Control | Control| Use
1005 | Brigham and Women's Hosp. | 11/1/2017 17 (@] (0] 0O

Explanation of Performance Metrics.

*Summary of Performance Metrics on Page 3

Metric Grade Explanation
Hypertension (HTN) ® Excellent | Greater than 80% of patient visits with subjects either meeting age-specific targets for both SBP and DBP
Control or at least one anti-hypertensive medication reported
o Fair Between 60% and 80% of patient visits with subjects either meeting age-specific targets for both SBP and
DBP or at least one anti-hypertensive medication reported
® Poor | Less than 60% of patient visits with subjects either meeting age-specific targets for both SBP and DBP or
at least one anti-hypertensive medication reported
our site did not have any patient visits with data available for this metric
NA Y ite did not h tient visits with dat ilable for thi tri
Diabetes (DM) Control | @ | Excellent | Greater than 80% of patient visits with Hemoglobin A1c <8%
air etween 60% an % of patient visits with Hemoglobin A1c <8%
Fai Bet 60% and 80% of patient visits with H lobin Alc <8%
O Poor | Less than 60% of patient visits with Hemoglobin A1c <8%
(0] NA Your site did not have any patient visits with data available for this metric
Statin Use @ | Excellent |Greater than 80% of patient visits with statin use reported
O Fair Between 60% and 80% of patient visits with statin use reported
O Poor |Less than 60% of patient visits with statin use reported
(0] NA Your site did not have any patient visits with data available for this metric

Based on percentage of post-baseline visits at which targets are met

Baseline visits are not considered because they reflect care the subject received before the subject was enrolled in BEST
One patient can contribute data at more than one visit

Grades are based on accepted, defined standards and not on comparison with other trial sites

‘ﬂsEST—C LI



SVS Lower Extremity Threatened Limb
Classification - WIfl Index

Three Spheres Influence Outcome

* Wound: extent and

d epth LIMB STATUS:
* Ischemia:
perfusion/flow ‘

* foot Infection:
presence and extent

xxxxxxxxxxxxxxxxxxxxxxx
Lesion length
Multiplicity of lesions
llllllllllll
Calcification

il and Pedal runoff
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Risk of Amputation

Ischemia — 0 Ischemia — 1 Ischemia — 2 Ischemia — 3
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TIDE

The Impact of f

Diabetes on Revascularization TI D E An Cl | I ary Stu dy U p d ate

in BEST-CLI

Swim with (i) TIDE

Sponsored by the National Heart Lung and Blood Institute
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BEST-CLI in North America

130 Active Sites

% tct2018



BEST-CLI Global Footprint

Europe 4 Active Sites
[ g
New Zealand (3)
Finland (1)
' --.% .\' . New Germany
) b ‘t‘m Zealand Italy
- - 4 <

& tct2o18 B cardiovascule



Site Investigators

930 Investigators

114 Interventional Cardiologists
111 Interventional Radiologists

3 Vascular Medicine Specialists

690 Vascular Surgeons
12 Other

& tct2o18 B cardiovascule



Enrollment Update

As of 9/22/2018
* 1,456 subjects randomized

E -| -—-- Target approved September 2015 -
---- Target approved April 2017 ’
===+ Targel approved April 2018 ”
§ | = Actual F
o
E -
-]
§ -
g -
5
-
3
z
o
g
o
T T T T T T T T T T T T T T T
A B D oD Nl AD A% oV o] A& sl a1 a1 a1 )
TN OV T gt AT g O ol VLN AR [ AL ) gt gl i
I ™ gt g N R e i o e

Calendar Date
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PERSPECTIVE

'\ 9‘;4" j

(\w) Right Treatment \w)

Right Patient Right Time

Christopher J. White, MD, M-SCAI, FACC, FAHA, FESC, FACP
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A typical trial

NN

Intervention

Randomize
FEITIN

Target
Population

Trial Completion

Control
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CEA alongside a prospective study

— VLT
ntervention —ee s oss ss ¢ 2

X

Target . KRandomize %
Population S
1IN

Control |s55 s35 o|"
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Cost-effectiveness analysis considers the cost of an intervention and
its downstream consequences

Downstream costs

*Reinterventions avoided
*Complications

Upstream costs

*Procedure
*Hospitalization

46



The approach we’re taking in BEST

|nterventi0n l l l l} C ...l....!....l.....l"
O

$5 5 5595 55 9 = 555555595
larget . KRandomize % g
opulation S kT

2222 AR )
Control P| = hecsccoscscccccccce >
555 $ 5 § $55 $5 5

MEASUREMENT MODELING >

“ Cardiovascular
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Incremental cost-effectiveness ratio (ICER)

CC)STTREATMENT A CC)STTREATMENT B

EI:FECTTREATMENT AT EFFECTTREATMENT
B

ICER

ACOST

AEFFECT

“HEALTH EFFECT” is often measured in quality adjusted life years (QALYs), a measure
that incorporates both length and health-related quality of life




Quality Adjusted Life Years (QALYs) @EST_CL,

. Quality Adjusted Life Years (QALYs) will be calculated based on area under the curve of
quality of life for each patient. The average QALYs in two intervention arms then will be
compared as outcomes.

Quality of Life Quality Adjusted Life Years

1 1
8 0.9 0.9
& 0.8 - 0.8 S
L 1 =
t50.7 0.7
3 0.6 - N 0.6 —
L 0.5 - 30.5 i
=04 =—0pen W04 - Open
203 =B=Endo 0.3 - Endo
=02 0.2 4
8,0.1 0.1 -

0 T T T T T T 1 0 T T T T T 1

0 1 3 12 24 36 48 0 1 3 12 24 36 48

Follow-up month Follow-up month 49



Interpreting Cost-effectiveness analysis

Adopt new
treatment?

Saves money

Worse Qutcomes

YES
(“dominant strategy”)

Costs money

MAYBE
(usually if <$50-
100K/QALY)

PROBABLY NOT

NO

(“dominated strategy”)

“ Cardiovascular
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What could we possibly see in BEST?

HYPOTHETICAL

OUTCOMES TREATMENT A TREATMENT B

M.A.L.E. SUPERIOR

COMPLICATIONS SUPERIOR B
QUALITY OF LIFE SUPERIOR

COSTS LESS EXPENSIVE

WHICH TREATMENT
REPRESENTS BETTER VALUE?




Collaboration
and CLI| teams
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Collaboration within BEST-CLI Hhresrcu

Inclusive of everyone who treats CLI:




CLI Teams in Action

= George Adams
= Sahil Parikh
= Carlos Mena

Collaboration is the antidote
to bias

= Peter Soukas
= Rob Lookstein



@\ o Giovascular
' Research Foundation
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Case Review @’EST_CL.

62 yo f with nonhealing toe amputation site, good GSV



Case Review @’EST_CL.




LU

» Raise the bar of CLI care

» Interdisciplinary collaboration and
awareness-raising

» Everybody wins — especially our patients



Conclusi:s Fhesr cu

»  There is an exceptional knowledge deficit in CLI management cf other areas of clinical therapy.
»  Technical success is necessary, but Value in CLI care is far more complex

»  Systematic data regarding outcomes will be necessary in order to change behaviors and practice
patterns, and reduce cost

> BEST CLI, in synergy with BASIL-2 and BASIL-3, will provide powerful, Level | data that
will help to shape a much-needed evidence based approach to CLI.

» And set the stage for the next generation of investigations.



