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Chronic Limb-Threatening Ischaemia - CLTI / Critical Limb Ischaemia - CLI

Fontaine
Grade

Rutherford

Clinical

Objective Criteria

"

Category

Description

Asymptomatic

Mild
Claudication

Moderate
Claudication

Severe
Claudication

Ischemic Rest
Pain

Minor Tissue
Loss

Major Tissue

Loss™?

Normal treadmill or reactive hyperemia
test

Completes treadmill exercise”; AP after
exercise =50 mm Hg but at least 20 mm
Hg lower than resting value

Between categories 1and 3

Cannot complete standard treadmill
exercise”; AP after exercise <50 mm Hg

Resting AP <40 mm Hg; ankle or
metatarsal PVR flat or barely pulsatile;
TP =30mmHg

Resting AP <60 mm Hg; ankle or
metatarsal PVR flat or barely pulsatile;
TP =40 mm Hg

Sameash

AP, ankle pressure; PVR, pulse volume recording; TP, toc pressurc.

Rutherford RB, Baker JD, Ernst C, et al. Recommended standards for reports dealing with lower extremity ischemia:
revised version. J Vasc Surg. 1997;26(3):517-538




Natural history of atherosclerotic
lower extremity PAD syndrome

PAD population (50 years and over)
Initial clinical presentation
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ITsymp’(omatic PAD | | Other leg pain | | Typical claudication i Critical limb ischemia
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' 1-year outcomes
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Alive with two limbs |/| Amputation | | Mortality
Y 45% 30% 25%
5-year outcomes \/
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Limb morbidity CV morbidity and mortality
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Stable Worsening || Critical limb Nonfatal cardiovascular Mortality
claudication || claudication ischemia event (Ml or stroke) 10%—-15%
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: CV causes | | Non-CV causes
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Prevalence of Peripheral Arterial Disease by age and gender

Global (ESVS, 5VS, WFVS) Vascular Guidelines on CLTI Management

History of CVD
CRP (per 1 mg/dl)
High HDL-cholesterol
High cholesterol
1 Male 15.0% Smoking (past)
= Female 13.7% Smoking (current)
Diabetes
6.7% Hypertension
povr 2.8% BMI (per 1 kg/m2)
10.6%* 1.1%” _ﬁ Male sex
I | [ | | | Age (per 10 yrs) . | |
40-49 50-59 60-69 70 and older 0.5 ! 1.5 2 2.5 3

| WOR (LMIC) WOR (HIC) WOR (Global) |

Age group (yr) Figure 2.2. Odds ratios (ORs) for peripheral artery disease (PAD) in high-income countries

(HICs) and low- and middle-income countries (LMICs). BMI = Body mass index; CRP = C-
reactive protein; CVD = ecardiovascular disease; HDL = high-density lipoprotein. (Reprinted
from Criqui MH, Aboyans V. Epidemiclogy of peripheral artery disease. Cire Res
2015:116:1509-26.)




Primary Care — Diagnosing and Limb Staging in CLTI

Recommendations 3

3.1 Perform a detailed history to determine symptoms, past
medical history, and cardiovascular risk factors in all
patients with suspected CLTI.

Grade Level of evidence Key references

Good practice statement -

3.2 Perform a complete cardiovaseular physical examination
of all patients with suspected CLTL

Grade Level of evidence Key references

Good practice statement -

3.3 Perform a complete examination of the foot, including an
assessment of neuropathy and a probe-to-bone test of any
open uleers, in all patients with pedal tissue loss and
suspected CLTI.

Grade Level of evidence Key references

Good practice statement -

Recommendations 3 (continued)

3.4 Measure AP and ABI as the first-line noninvasive test in
all patients with suspected CLTIL.

Key references

Grade Level of evidence
1 (Strong) B (Moderate) Lijmer, ” 1996
Dachun,” 2010

3.5 Measure TP and TBI in all patients with suspected CLTI
and tissue loss (Fig 3.1).

Key references

Grade Level of evidence
1 (Strong) B (Moderate) Aboyans,” 2008
Salaun,'®® 2018

3.6 Consider using alternative methods for noninvasive
assessment of perfusion, such as PVR, transcutaneous
oximetry, or skin perfusion pressure, when ankle and toe
pressures, indices, and waveforms cannot be assessed.

Grade Level of evidence

Key references

Aboyans,” 2008
Shirasu. ™ 2016
Saluan,'®® 2018

Global [ESVS, SVS, WFVS) Vascular Guidelines on CLTI Management

533

Clinical suspicion of
CLTI
Rest pain - Tissue loss

Complete physical
exam suggestive of
PAD

No

Search for alternative

Normal ABI
(0.90 - 1.40)

diagnosis

ABI =1.40 or
discordant ankle

Abnormal ABI < 0.90

Tissue loss or Yes L) :

gangrene wavefi

pressure, ABI, and/or

Doppler waveforms

MNo

r

Search for alternate
cause of rest pain

Stage limb severity
(WIfT)

Obtain vascular
imaging if patient is a
candidate for
revascularization

Figure 3.1. Flow diagram for the investigation of patients presenting with suspected chronic limb-threatening ischemia (CLTI). ABI = Ankle-
brachial index; PAD = peripheral artery disease; TBI = toe-brachial index; WIfl = Wound, Ischemia, and foot Infection.




Primary Care — Medical Management?

Recommendations 4

4.1 Evaluate cardiovascular risk factors in all patients with
suspected CLTL
Grade Level of evidence Key references

B (Moderate) L.C.A.L group,” 1997
4.2 Manage all modifiable risk factors to recommended levels
in all patients with suspected CLTL
Grade Level of evidence  Key references

B (Moderate) Armstrong, 2014
Faglia,” 2014

Recommendations 4 (continued)

4.3 Treat all patients with CLTI with an antiplatelet agent.
Grade Level of evidence Key references
Antithrombotic Trialists’
Collaboration,”* 2002
Antithrombotic Trialists’
Collaboration,”” 2009
4.4 Consider clopidogrel as the single antiplatelet agent of
choice in patients with CLTL

Grade Level of evidence Key references

B (Moderate) CAPRIE 1996

4.5 Consider low-dose aspirin and rivaroxaban, 2.5 mg twice

extrelmty ischemic events in patients with CLTI

Grade Level of evidence Key references

B (Moderate) Anand,”” 2018
4.6 Do not use systemic vitamin K antagonists for the
treatment of lower extremity atherosclerosis in patients with
CLTL
Grade Level of evidence Key references

[ 1 (Strong) B (Moderate) Anand,” 2007

Randomized Controlled Trial > Lancet. 2018 Jan 20;391(10117):219-228.
doi: 10.1016/50140-6736(17)32409-1. Epub 2017 Nov 10.

Rivaroxaban with or without aspirin in patients with
stable peripheral or carotid artery disease: an
international, randomised, double-blind, placebo-
controlled trial

Findings: Between March 12, 2013, and May 10, 2016, we enrolled 7470 patients with peripheral
artery disease from 558 centres. The combination of rivaroxaban plus aspirin compared with aspirin
alone reduced the composite endpoint of cardiovascular death, myocardial infarction, or stroke (126
[5%] of 2492 vs 174 [79%)] of 2504; hazard ratio [HR] 0-72, 95% CI 0-57-0-90, p=0-0047), and major
adverse limb events including major amputation (32 [19%] vs 60 [2%]; HR 0-54 95% Cl 0-35-0-82,
p=0:0037). Rivaroxaban 5 mg twice a day compared with aspirin alone did not significantly reduce the
composite endpoint (149 [6%)] of 2474 vs 174 [7%] of 2504; HR 0-86, 95% Cl 0-69-1-08, p=0-19), but
reduced major adverse limb events including major amputation (40 [2%)] vs 60 [2%]; HR 0-67, 95% CI
0-45-1-00, p=0-05). The median duration of treatment was 21 months. The use of the rivaroxaban plus
aspirin combination increased major bleeding compared with the aspirin alone group (77 [3%] of
2492 vs 48 [2%] of 2504; HR 1-61, 95% Cl 1-12-2-31, p=0-0089), which was mainly gastrointestinal.
Similarly, major bleeding occurred in 79 (3%) of 2474 patients with rivaroxaban 5 mg, and in 48 (2%)
of 2504 in the aspirin alone group (HR 1-68, 95% CI 1-17-2-40; p=0-0043).

Interpretation: Low-dose rivaroxaban taken twice a day plus aspirin once a day reduced major
adverse cardiovascular and limb events when compared with aspirin alone. Although major bleeding
was increased, fatal or critical organ bleeding was not. This combination therapy represents an
important advance in the management of patients with peripheral artery disease. Rivaroxaban alone
did not significantly reduce major adverse cardiovascular events compared with asprin alone, but
reduced major adverse limb events and increased major bleeding.

Funding: Bayer AG.




Primary Care — Medical Management?
Tertiary Prevention VOYAGER Trial

Rivaroxaban in Peripheral Artery Disease
after Revascularization

Marc P. Bonaca, M.D., M.P.H., Rupert M. Bauersachs, M.D.,

Sonia S. Anand, M.D., E. Sebastian Debus, M.D., Ph.D., Mark R. Nehler, M.D.,
Manesh R. Patel, M.D., Fabrizic Fanelli, M.D., Warren H. Capell, M.D.,
Lihang Diao, M.D., Nicole Jaeger, M.5., Connie M. Hess, M.D.,, M.H.5,,
Akos F. Pap, M.5c,, John M. Kittelson, Ph.D,, van Gudz, M.D., Ph.D.,

Lajos Matyds, M.D., Dainis K. Krievins, M.D., Rafael Diaz, M.D.,
. . - . Marianne Brodmann, M.D., Eva Muehlhofer, M.D., Lloyd P. Haskell, M.D.,
Su pra-lngumal e single antiplatelet Scott D. Berkowitz, M.D., and William R. Hiatt, M.D.

ABSTRACT

BACKGROUND
Patients with peripheral artery disease who have undergone lower-extremity revas-
cularization are at high risk for major adverse !imb and cardiovascular events. The
efficacy and safety of rivaroxaban in this context are uncertain.

e Plain balloon /BMS 9 Single antiplatelet ;E;'::Ic:l::llahliud trial, patients with peripheral artery disease who had undergone

revascularization were randomly assigned to recelve rivaroxaban (L5 mg twice

: ° Drug eluted tech nology 9 DAPT daily) plus aspirin or placebo plus aspirin. The primary efficacy outcome was a com-
Femoro-popl |tea| posite of acute limb ischemia, major ampuration for vascular causes, myocardial
* Fem-pop bypass = SAPT or DAPT (surgeon choice) mfarction, ischemic stroke, or death from cardiovascular causes. The principal safety

outcome was major bleeding, defined according to the Thrombolysis in Myocardial
Infarction (TIMI) classification; major bleeding as defined by the International
Society on Thrombeosis and Haemostasis (ISTH) was a secondary safety outcome.

RESULTS
A total of 6564 patients underwent randomization; 3286 were assigned to the riva-
roxaban group, and 3X78 were assigned to the placebo group. The primary effi-
cacy outcome occurred in 508 patients in the rivaroxaban group and in 584 in the
placebo group; the Kaplan—Meier estimates of the incidence at 3 years were 17.3%
and 19.9%, respectively (hazard ratio, 0.85, 95% confidence interval [CI], 0.76 to
0.96; P=0.009). TIMI major bleeding occurred in 62 patients in the rivaroxaban

L DAPT group and in 44 patients in the placebo group (2.65% and 1.87%; hazard ratio,
. . . 1.43; 959 CL, 0.97 to 2.10; P=0.07). ISTH major bleeding occurred in 140 patients
Fem -_— Dlstal bypass O DOAC + ASpII’In in the rivaroxaban group, as compared with 100 patients in the placebo group

(5.94% and 4.06%; hazard ratio, 1.42; 95% CI, 1.10 to 1.84; P=0.007).

CONCLUSIONS

In patients with periphera! artery disease who had undergone !ower-extremity
revascularization, rivaroxaban at a dose of .5 mg twice daily plus aspirin was as-
sociated with a significantly lower incidence of the composite outcome of acute
limb ischemia, major amputation for vascular causes, myocardial Infarction, ische-
mic stroke, or death from cardiovascular causes than aspirin alone. The incidence
of TIMI major bleeding did not differ significantly between the groups. The
incidence of ISTH major bleeding was significantly higher with rivaroxaban and
aspirin than with aspirin alone. (Funded by Bayer and Janssen Pharmaceuticals;
VOYAGER PAD ClinicalTrials.gov number, NCT02504216.)

N ENGL | MED 382,21 NEJM.ORG MAY 21, 2020

The New Enzland Journal of Medicine
EDMGS COLLEGE LONDON on June 1, 2020. For personal use only. Mo other nses without permission.
Copynight © 2020 Massachusetts Medical Society. All rights reserved.



Primary Care — Medical Management®

Recommendations 4 (continued)

Recommendations 4 (continued)

4.7 Use moderate- or high-intensity statin therapy to reduce
all-cause and cardiovascular mortality in patients with CLTL.

Grade

Level of evidence Key references

Leng,” 2000
Heart Protection Study

Group,™” 2002
Meade, "' 2002
Aung,™ 2007
Mills,** 2011
Rodriguez,** 2017

Recommendations 4 (continued)

4.8 Control hypertension to target levels of <140 mm Hg
systolic and <90 mm Hg diastolic in patients with CLTL

Grade Level of evidence Key references

B (Moderate) ACCORD Study Group,™” 2010
Bavry,'® 2010
Wright,”” 2015
Moise, ™ 2016

4.12 Offer smoking cessation interventions (pharmacotherapy,
counseling, or behavior modification therapy) to all patients
with CLTI who smoke or use tobacco products.

Grade

Level of evidence Key references

Dagenais, "~ 2005
Athyros,”™ 2013
Blomster,”” 2016

4.13 Ask all CLTI patients who are smokers or former smokers
about status of tobacco use at every visit.

Grade Level of evidence Key references

Kondo,”' 2011
Newhall,®* 2017

Recommendations 4 (continued)

4.14 Prescribe analgesics of appropriate strength for CLTI
patients who have ischemic rest pain of the lower extremity
and foot until pain resolves after revascularization.

Grade Level of evidence Key references

Good practice statement -

4.15 In CLTI patients with chronic severe pain, use
paracetamol (acetaminophen) in combination with opioids
for pain control.

Grade Level of evidence Key references

Good practice statement -

Recommendations 4 (continued)

Federation of Clinical Chemistry] ).

4.9 Consider control of type 2 DM in CLTI patients to achieve
a hemoglobin Al, of <7% (53 mmol/mel [International

Grade

Level of evidence Key references

B (Moderate) Selvin, ™ 2004
Nathan,”” 2005
van Dieren,” 2014
Fox,”” 2015

American Diabetes
Association,”” 2018

patients with type 2 DM and CLTI.

4.10 Use metformin as the primary hypoglycemic agent in

Level of evidence

Grade

Key references

Palmer,”* 2016

4.11 Consider withholding metformin immediately before and
for 24 to 48 hours after the administration of an iodinated
contrast agent for diabetic patients, especially those with an
estimated glomerular filtration rate <30 mL/min/1.73 m>

Grade Level of evidence

Key references

Nawaz,” 1998
Goergen,”™ 2010
Stacul,”” 2011
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The Society for Vascular Surgery Lower Extremity
Threatened Limb Classification System: Risk
stratification based on Wound, Ischemia, and foot

Infection (WII)
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Ischemia
Toe Pressure / TCPO2

Wound

0: No ulcer and No gangrene

1. Small ulcer and No gangrene 0: >60mmHg
2. Deep ulcer or Gangrene limited to toes 1: 40-59
3. Extensive ulcer or Extensive gangrene 2: 30-39

3.<30

0: noninfected
1: mild (<2cm cellulitis)

2: moderate (>2cm cellulitis / purulence)
3. severe (systemic response / sepsis)

Foot Infection
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CONTEXT

PAD incidence 1
in 5 people aged
>60

Prevalence: a
population of
800,000 should
seelCLland 5
DFCS every day

23,000 LL
revascularisation
/ year in the UK

GIRFT:
inconsistent
deliver of CLI

surgery

5 CLI - 25 DFCs / day

~

J

>200 potential CLI/DF
patients per week

~

J

SEVN: 4 - 4.5 Million
catchment

~




Vascular
GIRFT (2018)
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C QUIN
2022-23

Commissioning for Quality and Innovation (CQUIN)

The Commissioning for Quality and Innovation (CQUIN)
payment framework enables commissioners to link a proportion of
providers' income to the achievement of quality improvement
goals.

CQUIN schemes equate to 2.5% of the total contract value for
providers.


https://www.cambscommunityservices.nhs.uk/about-us/priorities-and-how-we-are-doing/commissioning-for-quality-and-innovation-(cquin)

QUI Standards / Targets: MANAGEMENT

QIF standards

Management of people with peripheral arterial disease

= 00%

WIfl, or equivalent, classification system documented in patient medical record for CLI > 80%
> 80%

Consultant in care of elderly and frailty assessment of frail or elderly patients > 80%
Open bypass surgery performed at arterial centre

Major (above ankle) amputation performed at arterial centre >95%

ienti ' 100%
Consultant anaesthetist pre-assessment before open surgical procedures 100%
100%

Revascularisation on planned surgical or interventional radiology list >T75%
Consultant vascular specialist, surgeon or interventional radiologist, present at procedure 100%
Consultant anaesthetist, or post FRCA trainee, present for general anaesthetic procedure 100%

Post revascularisation assessment of procedural success 1

00%
NVR submission for bypass, angioplasty and major amputation procedure 100%

* Within 1 hours travel time, except in remote rural areas of the UK and Ireland.



QUI Standards / Targets

Admitted patient - severe critical limb ischaemia and/or foot sepsis

- - _ Assessment
Admission Specialist review Optimisation
Referral D or WIFi Score Shared decision

Transfer Imaging Formal MDT

Immediate 2 days 5 days



Non-admitted patient - stable disease, such as mummified toes

o ) Assessment
. Specialist review Optimisation

Referral D Triage D WIFI Score Shared decision
Imaging Formal MDT

Same day 1 working day 7 days 14 days

These pathways apply to all referrals, including from network emergency departments,
networked non-arterial hospitals, and for acute diabetic foot problems with ischaemia.



o : Timescale
Referral to secondary care for critical limb ischaemia Compliance > 80% W

Referral to vascular specialist Same day POVS
Triage of referral by vascular specialist One working day MNHSE

‘Non-admitted’ patient pathway
CLI with ulcer, minor necrosis, mummified
toes, superficial infection or controlled pain.

‘Admitted’ patient pathway
CLI with rapid progression, deep tissue injury
and/or infection, and/or or uncontrolled pain.

From receipt of referral From receipt of referral

Vascular surgeon
‘face to face’ review

Admission or transfer to
network arterial centre

From hospital admission From review by specialist

NHSE Cross-sectional
imaging (CTA or MRA)

Cross-sectional imaging
with CTA or MRA <12 hours NCEPOD

Vascular surgeon
‘face to face' review < 14 hours

1 Achieving this target necessitates 48 hourly specialist vascular presence, consultant or specialist nurse, at

networked hospitals or a written pathway of care for transfer patients to arterial centre for review.
2 Achieving this target requires the provision of urgent (‘hot’) outpatient appointments with clearly defined

pathways for urgent imaging, admission and revascularisation if indicated.
3 Intervention should not be deferred more than once for non-medical reasons.
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Intravascular Lithotripsy — IVL Shockwave

Miniaturized and arrayed Lithotripsy Emitters for
localized lithotripsy at the site of the vascular
calcium

creates a short burst of sonic pressure

‘ Expanding and collapsing vapor bubble
waves

Sonic pressure waves travel through the
vessel with an effective pressure of ~50 atm

Alocalized field effect within the vessel
fractures both intimal and medial calcium

\ .SPL63034 REV F - IVL Peripheral Technology and Data Overview. Copyright Shockwave Medical.2021 SHa\CKWAVE ‘ IVL
=




Diagnostic Angiogram intraluminal crossing pre-dilatation Shockwave 3 cycles (4atm) Completion Angiogram
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Hybrid Shockwave
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lliac vessel-prep

Cycle 2 Cycles 3+4 Cycles 5+6 Cycles 7+8
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vessel treatment: “spot stenting” (nitinol self expanding)
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Jetstream Catheter Components

Saline Infusion Expandable Blades = -

Rotational
Ports '

Front-Cutting Blades

Catheter contains lumens for Aspiration
infusion, aspiration and guidewire Port

P1-908403-AA



Complex JETSTREAM revascularisation
v' small diameter vessels

v'  unsuitable for stenting
v'  high-risk of dissection / recoiling / thrombosis
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Pre Post - Jetstream
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Stage 2: Shockwave (TPT - Peroneal Art)
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IVL — Shockwave S4
% 3.5mm X 40 mm
¢ 20 pulses / cycles
¢ 2 cycles / segment
% 3 segments
s Tot: 120 pulses
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Referrals Pathway — NHS Vascular Service

e Varicose Veins (CEAP C4 - C5)
e PAD - Intermittent Claudication

e Uncomplicated venous leg ulcer
¢ Varicobleeding
* PAD - occasional night time pain / cramps

e CLTI Rutherford 4 (ischaemic rest pain)
e CLTI Rutherford 5-6 (arterial leg ulcer)

Diabetic Foot (within 2/52)  ER\/ [P 1R Lo 14 1y1[¢
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