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Why is PAD a serious healthcare issue?
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ALonger lifespans/Rising incidence of diabetes

AEarly detection and intervention can help prevent disease progression, leg
Ischemia and ultimately amputation along with reducing overall cardiovascular
of Stroke/MI
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Long-Term Survival in Patients With PAD
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Common Symptoms

_ wNearly everyone who has PAD suffers from an
Asym ptomaﬂc inability to walk as fast, or as far, as they could
before PAD.

wLower extremity symptoms confined to the

Classic claudication muscles with a reproducible onset with
exercise and relief with rest.

wLower extremity discomfort during exertion but
does nhot a ways resolve wih rest, limiting

&L OI f

wlschemic rest paimonhealingwound, or

Critical limb ischemia [ussased

w3PA Pain, Pulselessness, Pallaresthesias

Acute I|m b |SChem|a ParalysisPoikilothermia

ource: http:/ivww.ncbi.nlm.nih.gokpubmedhealtiPMH0001215/
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GOALS OF TREATMENT
CLTI vs. PAD

Limb salvage

A CV risk reduction
A Symptom management

A Preserve functional status
A Improve QOL




Chronic Limb Threatening Ischemi

A ReSt pal N Global vascular guidelines on the management of
: chronic limb-threatening ischemia
A Michael S. Conte, MD & e Andrew W. Bradbury, MD e Philippe Kolh, MD e ... Kalkunte R. Suresh;yMD e
U I Ce ratl O n M. Hassan Murad, MD, MPH e the GVG Writing GrZup . Shoif)a!f authors e Show t\
Journal of ,
A Gan grene Vascular Surgery SVS | &%

. VOLUME 69, ISSUE 6,

A 200 million PAD patients worldwide
I 11% (22 million) w/ CLTI
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5 Year Mortality Rates

U Pancreatic 92%

U Lung 81%

U Ovarian Ca 53% A CLTI 54% A o

i Myeloma 49% year mortality

U Leukemia 39%

U Colorectal Ca  36% A Major amputation
U Renal 26% 79% A 5 year

l.,ll Breast Ca 10.3% mortality

U Prostate 1.2%
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My Algorithm For CLTI

Get to
know each
patient




My Algorithm For CLTI

Get to Non-invasive
know each vascular

patient testing




Key NoRlnvasive Vascular Testing
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Medial Calcification Can Falsely Elevate AE
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Toe Pressures Can Be Inaccurate in CLTI
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My Algorithm For CLT]

Get to Non-invasive
know each vascular Angiogram
patient testing
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Impact of Intensity of Vascular Care Preceding A 20162019 survey of all

Major Amputation Among Patients With Chronic . : :

Limb-Threatening Ischemia Medlcarg [ Cbinginalos
amputation

Eric A. Secemsky®, MD, MSc; Lee Kirksey™, MD, MBA; Elina Quiroga®, MD, MPH; Claire M. King™®, PharmD, MSPS;
Melissa Martinson®, PhD, MS; James T. Hasegawa™, MPH, MBA; Nick E.J. West®, MA, MD; Rishi K. Wadhera™, MD, MPP, MPhil

Lower-limb amputation rates in patients with chronic limb-threatening ischemia vary across the United States, A 33 036 | 1
with marked disparities in amputation rates by gender, race, and income status. We evaluated the association of patient, y tota al I |putat|0ns
hospital, and geographic characteristics with the intensity of vascular care received the year before a major lower-limb
amputation and how intensity of care associates with outcomes after amputation.

Using Medicare claims data (2016-2019), beneficiaries diagnosed with chronic limb-threatening ischemia who

underwent a major lower-limb amputation were identified. We examined patient, hospital, and geographic characteristics A 7885 pts With C LTl Stud ied

associated with the intensity of vascular care received the year before amputation. Secondary objectives evaluated all-cause
mortality and adverse events following amputation.

Of 33 036 total Medicare beneficiaries undergoing major amputation, 7885 (23.9%) were due to chronic limb-
threatening ischemia; of these, 4988 (63.3%) received low-intensity and 2897 (36.7%) received high-intensity vascular

care. Mean age, 76.6 years; women, 38.9%; Black adults, 24.5%; and of low income, 35.2%. After multivariable adjustment, A PtS d iVi d ed i nto 2 g ro u ps

those of low income (odds ratio, 0.65 [95% Cl, 0.568-0.72]; A<0.001), and to a lesser extent, men (odds ratio, 0.89 [85% ClI,
0.81-098]; P=0.019), and those who received care at a safety-net hospital (odds ratio, 0.87 [95% CI, 0.78-0.97]; A~=0.012)

were most likely to receive low intensity of care before amputation. High-intensity care was associated with a lower risk of A LOVV‘I nte nslty Care (n 0

all-cause mortality 2 years following amputation (hazard ratio, 0.79 [95% Cl, 0.74-0.85]; A<0.001).

Patients who were of low-income status, and to a lesser extent, men, or those cared for at safety-net hospitals an g I Og ral I I)

were most likely to receive low-intensity vascular care. Low-intensity care was associated with worse long-term event-free

survival. These data emphasize the continued disparities that exist in contemporary vascular practice. A H ig hi nte nsity Care

A graphic abstract is available for this article.

chronic limb-threatening ischemia ® ethnicity ® peripheral artery disease (an g iog rarm
revascularization)

Secemsky, EA et al. Circ Interventions 2024;17:e01279




Received no
revascularization

in the one year
prior to amputation.

Peripheral

Nearly 2/3 of patients with Sl
CLTIDID NO'receive an

N
Of those that were
not revascularized
also did not receive
an angiogram.

angiogram prior to major

Received an
1153/ above-the-knee
amputation.

amputation

4

N
Arterial Ulcer: Chronic Limb
Threatening Ischemia (CLTI)}

Secemsky, EA et al. Circ Interventions 2024;17:e01279
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My Algorithm For CLT]

Get to Non-invasiv

e . ‘
know each vascular Angiogram
patient testing ‘
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LESSMIORBITY & MORTALITY
THAN OPEN SURGERY

Results of PREVENT III: A multicenter,
randomized trial of edifoligide for the

prevention of vein graft failure in lower extremity 1404 CLI patlentS treated Wlth
vein bypass at 83 N American
sites (20012003)

bypass surgery

Michael S. Conte, MD," Dennis F. Bandyk, MD," Alexander W. Clowes, MD,* Gregory L. Moneta, MD,*
Lynn Seely, MD,* Todd J. Lorenz, MD,* Hamid Namini, PhD,* Allen D. Hamdan, MD,

Sean P. Roddy, MD,* Michael Belkin, MD,* Scott A. Berceli, MD," Richard J. DeMasi, MD,’

Russell H. Samson, MD,’ and Scott S. Berman, MD,* for the PREVENT III Investigators, Baston, Mass
Tampa, Gainesville, and Sarasota, Fla; Scastle, Wash; Portland, Ore; South San Francisco, Calif; Albany, NY; Norfolk,
Va; and Tucson, Ariz

Objective: The PREVENT I11 study was a i double-blinded, multi phase 11 trial of a novel
molecular therapy (edifoligide; E2F decoy) for the prevention of vein graft failure in patients undergoing infrainguinal
revascularization for critical limb ischemia (CLI).

Methods: From November 2001 through October 2003, 1404 patients with CLT were randomized to a single intraoper
ative ex vivo vein graft treatment with edifoligide or placebo. After surgery, patients underwent graft surveillance by
duplex ultrasonography and were followed up for index graft and limb end points to 1 year. A blinded Clinical Events

[issue loss present in 75% of
Classification committee reviewed all index graft end points. The primary study end point was the time to nontechnical

.

index graft reintervention or major amputation due to index graft failure. Secondary end points included all-cause graft

failure, clinically significant graft stenosis (>70% by graphy or severe stenosis by ultrasonography), amputation/ p a I e n S
i free survival, and ical primary graft patency. Event rates were based on Kaplan-Meier estimates.

‘Time-to-event end points were compared by using the log-rank test.

Results: idities, and p details reflected a ion with CLI and diffuse atherosclerosis.

Tissue loss was the presenting symptom in 75% of patients. High-risk conduits were used in 24% of cases, including an

alternative vein in 20% (15% spliced vein and 5% non-great saphenous vein) and 6% less than 3 mm in diameter; 14% of

the cases were reoperative bypass grafis. Most (65%) grafts were placed to infrapopliteal targets. Perioperative (30-day)

mortality occurred in 2.7% of patients. Major morbidit i

in 5.2% of patients. Ex vivo treatment with edifoligide was well tolerated. There was no significant difference between the -

e i e o Sy T o,y s o i il Multiple 30-dav and }vear
significant improvement was observed in secondary graft patency (esti Meier rates were 83% cdifoligide and

78% placebo; P=.016) within 1 year. The reduction in secondary patency events was manifest within 30 days of surgery
(the relative risk for a 30-day event for edifoligide was 0.45; 95% confidence interval, 0.27-0.76; P = .005). For the -

overall cohort at 1 year, the estimated Kaplan-Meier rate for survival was 84%, that for primary patency was 61%, that for e n O I n tS
prim.\r) .mm«a )\uem\ was 7%, that for secondary patency was 80% and that for imb salvage was 88%.

d clinical trial, ex vivo treatment of lower extremity vein
gr.\fu with L-dxfulil.,ldc did not confer protection from reintervention for graft failure. (] Vasc Surg 2006:43:742-51.)




LESSMIORBITY & MORTALITY

THAN OPEN SURGERY

BASIL (2005)

Myocardial infarction 4.7%
« MORTALITY—5.5% Cardiac oresparrest 1.5%
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LESSMIORBITY & MORTALITY
THAN OPEN SURGERY

Results of PREVENT III: A multicenter,
randomized trial of edifoligide for the

prevention of vein graft failure in lower extremity
bypass surgery

Michael S. Conte, MD," Dennis F. Bandyk, MD," Alexander W. Clowes, MD,* Gregory L. Moneta, MD,*
Lynn Seely, MD, Todd J. Lorenz, MD,* Hamid Namini, PhD,® Allen D. Hamdan, MD,'

Sean P. Roddy, MD,* Michael Belkin, MD,* Scott A. Berceli, MD," Richard J. DeMasi, MD,’

Russell H. Samson, MD,’ and Scott S. Berman, MD,* for the PREVENT III Investigators, Baston, Mass
eattle, Wash; Portland, Ore; South San Francisco, Calif; Albany, NY; Norfolk,

Tampa, Gainesville, and Sarasota, Fla;

Va; and Tucson, Ariz

Objective: The PREVENT I11 study was a i double-blinded, multi phase 11 trial of a novel
molecular therapy (edifoligide; E2F decoy) for the prevention of vein graft failure in patients undergoing infrainguinal
revascularization for critical limb ischemia (CLI).

Methods: From November 2001 through October 2003, 1404 patients with CLT were randomized to a single intraoper
ative ex vivo vein graft treatment with edifoligide or placebo. After surgery, patients underwent graft surv
duplcx ultrssonography and were fllowed up for index graft and limb end points to 1 year. A blinded Clinkcal Events

reintervention.free survival, and nontechnical pn'm.ln \.nf( patency. Event rates were based on Kaplan-Meler estimates.
‘Time-to-event end points were compared by using the logrank test.
Results: and p details reflected a ion with CLI and diffuse atherosclerosis.

Tissue loss was the presenting symptom in 75% of patients. High-risk conduits were used in 24% of cases, including an

alternative vein in 20% (15% spliced vein and 5% non-great saphenous vein) and 6% less than 3 mm in diameter; 14% of

the cases were reoperative bypass grafis. Most (65%) grafts were placed to infrapopliteal targets. Perioperative (30-day)
mortality occurred in 2.7% of patients. Major morbidity included myocardial infarction in 4.7% and early graft occlusion
in 5.2% of patients. Ex vivo treatment with edifoligide was well tolerated. There was no significant difference between the
treatment groups in the primary or secondary trial end points, primary graft patency, or limb saivage. A sutistically
cant improvement was observed in secondary graft patency (esti Kaplan-Meier rates were 83% edifoligide and
78% placebo; P=.016) within 1 year. The reduction in secondary patency events was manifest within 30 days of surgery
(the relative risk for a 30-day event for edifoligide was 0.45; 95% confidence interval, 0.27-0.76; P = .005). For the
overall cohort at 1 year, the estimated Kaplan-Meier rate for survival was 84%, that for primary patency was 61%, that for
primary miued patency was 7%, that for secondary patency was 80% and that for limb salvage was 88%.

n this d clinical trial, ex vivo treatment of lower exlrellm\' vein
gr.\fn with x-dxfulll.,rdc did not confer protection from reintervention for graft failure. (] Vasc Surg 2006; s1.)

Graft replacement,
thrombectomy, or
thrombolysis

Major amputation

Mortality




MORETREATMENT OPTIONS

ENDOVASCULAR BYPASS SURGERY

A Must choose one target
outflow vessel

A Poor pedal outflow may
compromise bypass

A Surgical incisions dictated
by location of patent
vessels

A Treat more than one
tibial vessel

A Create pedal outflow if
necessary

A Variety of arterial
accesses
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Deep Venous Arterialization

For when there is
NO REVASCULARIZATION
OPTION




Deep Venous Arterialization




Deep Venous Arterialization




Deep Venous Arterialization
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Initial Angiogram 1 Month Later 3 Months Later




2 Months Later 4 Months Later




@ PATIENT®YREFER IT




When do |




When do BYPASS?

1) Heavily calcified, long SFA CTOs

2)Long CTOs from CFA to tibials

3) For repeated endo failures
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Who Exactly Was Studied?
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How Generalizable Are BEST Results?

Enrollment

Potential Patients Screened ~ Rateé ?[IBEST Actually Enrolled
150 sites 7 4% 1830 pts
~100 ptsyr
Syr

75,000 patients

- m




BEST-CLI Investigators by Specialty -,

1,096 Investigators

Interventional
Cardiologists

786 Vascular Surgeons _—
145 Interventional Cardiologists [N
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4 Vascular Medicine Other N et
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5 Other :
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A International, prospective, B E S F C L I

randomized trial of CLTI

patients with infrainguinal A Two cohorts studied
PAD I rici A l A Adequate GSV
Surgery or Endovascular Therapy for A A|ternative Conduit

Chronic Limb-Threatening Ischemia

A Patients enrolled if 2 i .
operators (1 with | | A Follow-up gémo up to 7 years
expertise in bypass/ 1 |
with expertise in
endovascular therapy)
both agreed patient could
be equally treated by
either modality

A Primary endpointc MALE and
death

A MALE Major Adverse Limb Even
A Major amputation
A Bypass revision
A Thrombectomy
A Thrombolysis
A New Bypass?

A 1:1 randomization
between surgical bypass
and any available
endovascular therapy




Patients Treated in BESJLI

1830

Adequate GSV Patients with CLTI & Alternative Conduit
1436 ptS (Cohort 1) Equally Treated By (Cohort 2) 396 ptS
Bypass OR
Endovascular
Therapy

Bypass (n=718) Bypass (n=197)

Endo Tx (n=199)

Endo Tx (n=716)

Farber et al., NEngld Med 2022; 387:23056
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A Major Adverse Limb Events or Death

Primary ==

Outcomes o |
(Cohort 1)

Probability

5

Years since Randomization

No. at Risk
Endovascular 716 404 304 175 102 46

therapy
Surgery 718 463 349 204 117 52

Farber et al., NEnglJ Med 2022; 387:23056




Primary

Outcomes | —
(Cohort 1)

o
o]
|

o
o
]
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Probability

Surgery

5
] ) Years since Randomization
No difference in ook Bk
mortality Endovascular 716 586 462 298 182 85

therapy
Surgery 718 577 457 282 168 80

Farber et al., NEnglJ Med 2022; 387:23056




C Above-Ankle Amputation

Primary

QOutcomes
(Cohort 1)

Probability

Endovascular therapy

Years since Randomization

No difference in No. at Risk

amputation Endovascular 501 387 239 142 64
therapy

Surgery 502 387 229 131 58

Farber et al., NEnglJ Med 2022; 387:23056




F. Myocardial Infarction frog¥the date of randomization to the end of study
n
I r“ I lary — Surgery

= - Endovascular

QOutcomes
(Cohort 1)

Probability

2 3 4 5
Years from Randomization

No difference . .
No. Patients at Risk

In rate Of MI Surgery 718 507 396 235
Endovascular 716 542 409 248

Farber et al., NEnglJ Med 2022; 387:23056




-
B Major Reintervention

Primary

QOutcomes
(Cohort 1)

Endovascular therapy

Probability

Surgery
A " u 5I é
D|fferenc.e N Prlmary Years since Randomization
endpoint driven by No. at Risk
. - End [ 716 444 331 192 111 48 14
iIncreased major herapy

Surgery 718 500 385 227 128 58 13

reintervention
Farber et al., NEngld Med 2022; 387:23056




Major Reintervention

Technical Success

Probability

6 7

Years since Randomization
N

“8 BYPASS

No. at Risk
Endovascular 716 444 331 192 111

therapy

Surgery 718 500 385 227 128 58

Farber et al., NEnglJ Med 2022; 387:23056




Technical Success

ENDO > 80.6%

BYPASS > 100%

(1 in 5 patients)

) 4

BYPASS

Conclusions?

Bypass after a
failed
endovascular
attempt is a

MALE ?

Farber et al., NEnglJ Med 2022; 387:23056



Technical Success

ENDO
BYPASS

Conclusions?

Bypass in the
endovascular arm
= MALE

Bypass in the
surgery arm =
primary therapy

Farber et al., NEnglJ Med 2022; 387:23056



Technical Success

__ENDO
BYPASS

Conclusions?

1 in 5 patients
needed bypass in
the endo arm, so

EVERYONE

should have
bypass?

Farber et al., NEnglJ Med 2022; 387:23056



Conclusions?

Technical Success

€4kpk?d «kg-~|i’
_ENDO___ s| ®k 2" k| ®s ~| «
BYPASS / ~
S5PTSENDO 5 PTS BYPASS
First First
5 angiograms 5 diagnostic
+

angiograms
+

1 bypass
5 bypasses

Farber et al., NEnglJ Med 2022; 387:23056
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P r I I I l a ry C. Minor reintervention fra@the date of randomization to the end of study

QOutcomes
(Cohort 1)

— Surgery
= - Endovascular

£
3
8
<
a

No difference o , 2 3 2 5
. . Years from Randomization

. I manI’ No. Patients at Risk
reinterventions Surgery 718 409 294 169 91 41

Endovascular 716 402 266 152 85 31
Farber et al., NEnglJ Med 2022; 387:23056
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Articles

@”i ® A vein bypass first versus a best endovascular treatment first
revascularisation strategy for patients with chronic limb
threatening ischaemia who required an |nfra-p0p||teal with

At P .

orwithoutan | more pi

revascularisation procedure to restore limb perfuswn
(BASIL-2): an open-label, randomised, multicentre, phase 3
trial

Summary

Background Cheonsc limb-thressening ischaemia is the severest manifestaion of peripheral arterial discase and

. presents with ischacenic pain at rest or tissue loss (ukeration, gangrene, o both). or both. We compared the
effectivencss of a vein bypass first with a best endovascular treatment firet revascularisation trategy n ferms of

peeventirng major amputation and death in patients with chrarsc tening, ischaemia who required an infes-

poplital. with or without an addiional more proimal infravinguinal, revascularisation pro<edure to restore limb

% perfusion.

Libe tic "
phase 3, randomised trial dane at 41 vascular susgery undts in the UK {ne39), Sweden (1), and Deamark (ne1).
st Eligible patients were those who presenied 1o hospital-based vascular surgery units with chroni limis-threstening
41 ischaenia due to stheroscleratic discase and who requised an infra-poplieal, with or without an addiional more
asigned (1)

their

had ischaemic pain or tissue loss considered not 1o be primarily due to atherosclerotic peripheral artery disease. Mast

vein bypasses used the great saphenous vein and ariginated from the commaon or superficial femoral arterics. Most

eduicnhs arvnkns compid phla Ve ssgiphe wis sl vin f i o drvg g dc
i  minimum of 2 years. In England,

Valen and Smeden, cotrh ses were used 10 collect information on amputations and deaths. Pl

anyvd centat st the Brmingham Chnical s Unit

s time to first major (sbove the ankle) amputation or death from any cause measured in the intention-to-treat

* population. Safety was assessexd by monisaring serious adverse events up t 30days after fist revascularisation. The trial
is registered with the ISRCTN registry, ISRCTN27725689.

Findings Between fuly 22. 2014, and Nov 30, 2020, 345 rticipants (65 [19%] women and 280 [§1%] mer: median age
3) with chranic fimbthreatening ischacmia were enrolied in the trial and random

death
108 {654) of 172 ptns in e v e g d 2 530 o 173 et i he et edoascer
o odted bazed o R/ 1.3 3% G 6180 =805, 1 G3K) o 172 puteris o the
0 77 (45%) of 173 patiens in the best treatment group died adjusted HR 1-37 95% o
{ moidsy snd dest, 30 days of
thi e rvscatcaton, were a1 dehs in e i by oo 2 4 e bt cndoamcla
eveats (25 deaths

——— group; and respiratory mxm-y
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(o MO} Dt with

o nbelt coon Vl405 My 21,3003




100 HR 1:35 (95% Cl 1.02-1-80)

g
. = |
Amputation- £
q o
Free Survival £ 5o
e
IE; — —
2 % — Vein bypass group
E — Best endovascular treatment group
0
o 1 2 3 4 5 6 7 8
Number at risk Time since randomisation (years)
Veinbypassgroup 172 120 94 78 58 37 19 8 0
Best endovascular 173 127 112 91 67 47 19 5 0

treatment group




BASIL TRIAL

A Randomized trial, published in 2005, found that endovascular thezgpyledthe
results with surgery based on amputatimee survival at 6 months. Endovascular
therapy was a less morbid procedure with equivalent quality of life outcomes and

was significantly less costly than surgery.

SENTARA




BASIt37?




