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1. INTRODUCTION

1.1. Purpose

The European Society for Vascular Surgery (ESVS) has
developed a series of clinical practice guidelines for cli-
nicians caring for patients with vascular diseases. This is
the first guideline specifically examining antithrombotic
therapy. The aim of the guideline is to assist clinicians
and patients in selecting an optimal antithrombotic
strategy.

The antithrombotic field has evolved rapidly over the last
few years with the introduction of new classes of agents
and a better understanding of the use of established agents.
This guideline is all encompassing to cover as many arterial
and venous conditions as possible for patients cared for by
vascular departments across Europe and the rest of the
world. Some arterial territories are beyond the scope of this
guidance such as intracerebral and coronary, although oc-
casionally data have been extrapolated from trials in these
areas.

The term “patient” as used in the guideline is all
encompassing. Where age is important for a specific
recommendation, it will be considered in the relevant sec-
tion. Otherwise, these guidelines apply to adults over the
age of 18. The clinician responsible for that person’s care
will differ by condition and country. They will include
angiologists, cardiologists, interventional radiologists, hae-
matologists, neurologists, phlebologists, vascular physicians,
and vascular surgeons. The guidelines were therefore
developed by a multidisciplinary group of specialists in the
field to promote a high standard of care based on the
highest quality evidence available. As always, guidelines
should not be viewed as a legal standard of care. The
document provides guidance and support, and the choice of
therapy will depend on the individual patient and treatment
setting.

This guidance and support is especially important in the
context of antithrombotic therapy as some drugs will not be
available in certain countries, or the cost of use may be
prohibitive. There may also be more than one antith-
rombotic option available for a patient. This is where shared
decision making is particularly important and will need to
balance the risk of bleeding (section 1.3.1) with the
reduction in risk of cardiovascular events.

Cost is likely to be the greatest barrier to implementa-
tion of these guidelines, especially for newer drugs. These
guidelines do not have the scope to go into detail on the
health economics of antithrombotic drugs, as both cost
and cost thresholds vary by country. Health economic
analysis will need to be performed locally, when relevant,
using standardised methodology.>* Bleeding concerns are
also likely to be a barrier to implementation. This has been
considered in detail in the relevant chapters, as well as
section 1.3.

Vascular centres are encouraged to audit any imple-
mentations made as a result of this guideline. Audit cycles
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should be repeated regularly and changes implemented
based on results. As well as use of appropriate antith-
rombotic assessments, major bleeding using a standard
definition should also be monitored (see section 1.3). There
are many ways to perform clinical audit, and most centres
now require that any audit is registered with a local audit
committee. Paid and not-for-profit tools are readily avail-
able online if necessary.

To enhance the global reach and applicability of this
guideline, external international reviewers have reviewed
the document. All ESVS guidelines and the app can be
downloaded free of charge from the ESVS website (https://
www.esvs.org/journal/guidelines/).

The abbreviation “peripheral artery disease” (PAD) is
used in the guideline to encompass atherosclerotic lower
extremity arterial disease (LEAD) from the aorta to the toes,
atherosclerotic upper limb arterial disease, atherosclerotic
visceral artery disease, and atherosclerotic cerebrovascular
disease. There are many terms and definitions for “chronic”
or “stable” atherosclerotic arterial disease. In the guideline
the term “chronic” is used to cover all non-acute
presentations.

1.2. Methodology

The AGREE reporting standards for clinical practice guide-
lines were used throughout the guideline process and the
checklist is included as Appendix B.3?

1.2.1. Writing Committee. Members of the Guideline
Writing Committee (GWC) were selected by the guideline
chairs and ESVS Guideline Steering Committee to repre-
sent clinician groups involved in antithrombotic therapy
decision making for patients with vascular disease. This
included representation from the disciplines of angiology,
phlebology, cardiology, clinical pharmacology, interven-
tional radiology, vascular medicine, and vascular surgery
(Appendix A). Members of the GWC have provided
disclosure statements regarding relationships that might
be perceived as conflicts of interest. These are available
from ESVS headquarters (info@esvs.org). Members of the
GWC received no financial support from any pharmaceu-
tical, device, or industry body to develop these guidelines.
Videoconference software support was funded by the
ESVS. The ESVS Guideline Steering Committee was
responsible for undertaking the review process and
reviewed the document at each round. The final version
was checked and approved by the GWC and ESVS
Guideline Steering Committee.

1.2.2. Definition of clinically relevant issues. The GWC held
an introductory meeting on 3 and 4 July 2020 by video-
conference where the list of topics and author tasks were
determined. The GWC met monthly by videoconference to
discuss the writing process and ongoing issues. After the
first draft was completed and internally reviewed, the GWC
held a further videoconference on 15 and 16 April 2021 to
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review and approve the wording of each recommendation.
Consensus recommendations were discussed and agreed
during these meetings and had to have majority consensus
from all members of the GWC to be included. A further
videoconference was held on 10 January 2022 to review
and approve the wording of each recommendation
following changes made after peer review.

1.2.3. Literature search. Detailed search strategies for
sections of the guideline are available in Appendix C.
Members of the GWC performed literature searches in
Medline (through PubMed), Embase, Clinical Trials data-
bases, and the Cochrane Library from inception up to the
date specified in the search for peer reviewed publica-
tions. Hand searching of included references was also
performed. Literature searches were updated for guide-
line publication in October 2022.

Selection of studies for inclusion was based on the
titles and abstracts of retrieved studies. The selection
process followed the pyramid of evidence with system-
atic review and meta-analysis of randomised controlled
trials (RCT) at the top, followed by RCTs, meta-analysis
of observational studies, and finally observational
studies. Case reports, abstracts, and in vitro studies
were excluded leaving expert opinion at the base of the
pyramid.

Expanded information from the studies used for
each recommendation is shown in the tables of evidence
(ToE, Appendix D).

1.2.4. Studies performed for this guideline. A fundamental
part of this guideline is to guide clinicians in assessing the
risk of bleeding when recommending antithrombotic ther-
apy (see section 1.3). There was no well validated scoring
system to assess the risk of bleeding for a patient with PAD,
so a study was performed to create and internally validate a
score by the GermanVasc group and members of the
GWC.*® This score (the OAC® PAD score) used data from
over 80 000 patients hospitalised with PAD in Germany to
predict the risk of major bleeding at one year. There is more
detail in section 1.3.1.

Section 3.2.2 on antiplatelet function testing following
arterial endovascular intervention had a large amount of
low quality literature with no RCT to form recommenda-
tions. A systematic review and meta-analysis specifically
on the impact of antiplatelet function testing to detect
high on treatment platelet reactivity following endovas-
cular intervention was therefore performed by members
of the GWC.>* This meta-analysis included eight prospec-
tive and two retrospective studies examining platelet
resistance (high on treatment platelet reactivity) in 1 444
patients following endovascular intervention for LEAD. The
meta-analysis findings were of such low certainty that
evidence based recommendations based on them could
not be made (see section 3.2.2).

Section 4.8, antithrombotics for aneurysmal disease had
no systematic review and meta-analysis available to
combine the small number of heterogeneous RCTs and

cohort studies available. This was therefore performed by
members of the GWC to guide recommendations (sections
4.8.1 — 4.8.2, recommendations 46 — 48).°

Finally, an update of the Cochrane review, Medical
adjuvant treatment to increase patency of arteriovenous
fistulae and grafts,>® was triggered by the process of writing
this guideline to guide recommendations in section 4.10
Vascular access for haemodialysis (section 4.10).

1.2.5. Evidence and recommendations criteria. A modifi-
cation of the European Society of Cardiology (ESC) system
was used for grading the level of evidence and class of
recommendations. For each recommendation made in the
guideline, the level of evidence was graded from A to C
(Table 1) with A being the highest. The strength (class) of
each recommendation was graded from | to Ill, with | being
the strongest (Table 2).

1.2.6. Areas covered by other European Society for
Vascular Surgery guidelines and overlap. Almost every
ESVS guideline has a section on antithrombotic therapy.
The purpose of this guideline was to update and add
significant detail over the basic recommendations made in
pre-existing guidelines. This led to differences in recom-
mendations which are explained in Tables 3 and 4. There
are multiple other guidelines from other major bodies
with antithrombotic recommendations. Major differences
in recommendations are also explored in Table 3 and 4.
This guideline often goes into more detail and has more
recommendations on various antithrombotic therapies
than other guidelines. Unless there is a clear clash these
are not highlighted. This includes recommendations on
aspirin and rivaroxaban which were not considered by
other guidelines (other than the 2023 update to the ESVS
carotid guideline®” and the European Society for Cardiol-
ogy focused update®®) as the seminal studies were not
published.

1.2.7. The revision process. The guideline document un-
derwent a formal external expert peer review process, and,
additionally, was reviewed and approved by the ESVS
Guideline Steering Committee and by the editors of the
European Journal of Vascular and Endovascular Surgery.
This document was reviewed over three rounds by 19 re-
viewers, including 15 members of the ESVS Guideline
Steering Committee (with a review coordinator) and four
external worldwide reviewers. All reviewers assessed all
versions and approved the final version of this document on

Table 1. Levels of evidence from the adapted European
Society of Cardiology evidence grading system

Level of Evidence A Data derived from multiple randomised
trials or meta-analyses of randomised trials

Level of Evidence B Data derived from a single randomised
trial, large non-randomised studies or a
meta-analysis of non-randomised studies
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Table 2. Class of recommendations from the European Society
of Cardiology evidence grading system

Class Definition Suggested wording

I Evidence and or general agreement is recommended
that a given treatment or
procedure is beneficial, useful,
effective

II Conflicting evidence and or
divergence of opinion about the
usefulness or efficacy about the
given treatment or procedure.

Ila  Weight of evidence or opinion is
in favour of usefulness or efficacy

IIb  Usefulness or efficacy is less well
established by evidence or opinion

I Evidence or general agreement
that a given treatment or
procedure is not useful or effective
and in some cases may be harmful

should be considered
may be considered

is not recommended

27 February 2023, which was accepted for publication on 28
February 2023.

1.2.8. Guideline implementation, auditing, and update
plan. Guideline implementation tools include guideline
summary documents, links to flow charts and algorithms,
and the ESVS Guidelines App. Monitoring of the application
of guideline recommendations and the impact of imple-
menting recommendations will be via surveys of ESVS
members and oral feedback by clinicians, experts in the
field, and other key stakeholders. Evidence for antith-
rombotic therapy evolves constantly and current recom-
mendations can become outdated. It is the aim of the ESVS
to revise the guidelines when important new evidence is
published or in accordance with the ESVS policy to update
all guidelines.

1.2.9. Patient and public involvement. Members of the
public were not directly involved in the guideline devel-
opment or literature review. To facilitate patient and public
involvement in the guideline, a plain language summary
was prepared applying standards set by the MECIR
(Methodological Expectations of Cochrane Intervention
Reviews) working group.”® This was reviewed and com-
mented on by two members of the public involved in
vascular surgery research from the Centre for Trials
Research, Cardiff, UK.

1.3. Benefit vs. harm

The fundamental balance of antithrombotic therapy
hinges on providing benefit by preventing cardiovascular
and limb events, while causing harm, mainly via major
bleeding events. For every indication where antith-
rombotic therapy is recommended, the harm caused by
potential major bleeding must be considered. The events
prevented must be important enough to a patient to

Christopher P. Twine et al.

accept the risks involved. This risk perception will differ
for each individual patient and should be discussed as
part of shared decision making when antithrombotic
therapy is being considered.

As an example, it is worth considering a widely
accepted indication for antiplatelet therapy. In a recent
meta-analysis, single antiplatelet therapy for secondary
cardiovascular prevention in patients with chronic
symptomatic LEAD is recommended by this guideline
and prescribed widely. However, the only adverse
clinical event notably reduced is cardiovascular death,
where for every 1 000 patients prescribed antiplatelet
therapy, eight events are prevented.”> Seven major
bleeding events will be caused by the antiplatelet
single therapy in the same 1 000 patients. Absolute
precision in estimating this balance from meta-analysis
is made difficult by heterogeneous trials of different
antiplatelet agents with different endpoints and defi-
nitions, but this example illustrates the occasionally
tenuous balance struck when antithrombotic therapy is
recommended by the guideline. The same risk balance
exists for every indication for antithrombotic therapy;
however, the number of events prevented starts to
increase when the patient has a higher risk of throm-
botic events, such as patients undergoing intervention
or with symptomatic arterial disease in more than one
territory.”>°®> Some recommendations are therefore
tailored to different outcomes depending on this risk
balance.

A major problem in defining the risk balance is the lack
of standardised definitions in RCTs, especially of major
bleeding. Specific systems include GUSTO (Global Uti-
lisation Of Streptokinase and Tissue plasminogen activator
for Occluded Arteries), TIMI (Thrombolysis In Myocardial
Infarction), and ISTH (International Society on Thrombosis
and Haemostasis).”* These all differ in their definitions,
making accurate comparison of bleeding rates between
RCTs impossible. They are mentioned in the text, where
applicable, for context. The other major problem is that
patients entered into RCTs tend to be at lower risk of
bleeding than the general population.”®°® This is due to
trial exclusion criteria which do not always reflect real
world practice.

1.3.1. Bleeding risk assessment and risk reduction. There
are many risk prediction scores for assessing an individual’s
bleeding risk, although none are well validated or widely
used in the patient populations considered by this guide-
line. The population considered by the guideline at highest
risk of bleeding is the symptomatic LEAD group and LEAD
groups undergoing intervention.

As part of the development of this guideline, several of
the authors collaborated on a new bleeding score
generated and internally validated from a population of
81 930 patients undergoing inpatient treatment for LEAD
on a range of antithrombotic agents (including anti-
platelets and anticoagulants) from a large German health
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Table 3. Differences between recommendations from other major guidelines and this guideline for Section 4. Antithrombotics for

patients with arterial disease

Guideline, publication year

Recommendation

ESVS antithrombotic
guideline recommendation

Reasons for differences

Antithrombotic therapies in
aortic and peripheral arterial
diseases in 2021: a consensus
document from the ESC
working group on aorta and
peripheral vascular diseases,
the ESC working group on
thrombosis, and the ESC
working group on
cardiovascular
pharmacotherapy”® 2021

2017 ESC Guidelines on the
Diagnosis and Treatment of
Peripheral Arterial Diseases,
in collaboration with the
European Society for
Vascular Surgery>® 2017

2016 AHA/ACC Guideline on
the Management of Patients
With Lower Extremity
Peripheral Artery Disease
2017

Long term low dose rivaroxaban
plus aspirin may be proposed for
inpatients with asymptomatic
carotid stenosis or in those with
a history of carotid
revascularisation, who are
considered at very high risk
because of associated
comorbidities (especially
polyvascular patients), provided
bleeding risk is not high

For patients requiring
antiplatelet therapy, clopidogrel
may be preferred over aspirin
(Class IIb, level B)

DAPT with aspirin and
clopidogrel for at least one
month should be considered
after infrainguinal stent
implantation (Class I, level B)

Combination treatment with
ASA and cilostazol may be
considered to improve patency
and reduce amputation rates
following infra-inguinal
endovascular treatment

The effectiveness of dual
antiplatelet therapy (aspirin and
clopidogrel) to reduce the risk of
cardiovascular ischaemic events
in patients with symptomatic
PAD is not well established
(Class IIb, level B)

No recommendation for aspirin
and rivaroxaban for carotid
disease

Patients with chronic
symptomatic lower extremity
arterial disease should be
considered for clopidogrel
(75 mg) as the first choice
antiplatelet agent when
single antiplatelet therapy is
indicated for secondary
cardiovascular prevention
(Class IIa, level B)

Patients undergoing
endovascular intervention for
lower extremity arterial disease
who are not at high risk of
bleeding may be considered for
a short course (a minimum of
one month to a maximum of
six) dual antiplatelet therapy
(aspirin 75 mg plus clopidogrel
75 mg) to reduce the risk of
secondary cardiovascular and
major adverse limb events
(Class IIb, level C)

No recommendations on
cilostazol

Patients with chronic
symptomatic lower extremity
arterial disease are not
recommended to have dual
antiplatelet therapy for
secondary cardiovascular
prevention (Class III, level B)

This GWC along with the ESVS
carotid guideline GWC notes
the major problem with
forming recommendations for
patients with carotid stenoses
from COMPASS was that
patients with pre-existing
indications for DAPT and a non-
aspirin antiplatelet were
excluded, which would exclude
many patients with
asymptomatic carotid disease
The recommendation for stable
or chronic symptomatic
patients with LEAD was re-
considered in the light of the
COMPASS trial. The decision
for this to be Ila or IIb was
debated extensively over the
course of developing this
guideline, but on balance it was
changed to IIa in line with the
new recommendation on
aspirin plus low dose
rivaroxaban

As there is no powered RCT
evidence to support DAPT, this
was downgraded. The only RCT
(leading to a level B in the ESC
guidelines) is MIRROR, which
is too underpowered to be
considered level B

This GWC recognised that
cilostazol was contentious. The
randomised evidence is weak
(underpowered) and confusion
over the antiplatelet properties
of cilostazol with subsequent
reports of major bleeding has
led to a notification from the
European Medicines Agency.
This led the GWC to not form
any recommendations

The recommendation from the
AHA is more of a statement
than guideline
recommendation. Meta-
analysis of RCTs shows only
harm for dual antiplatelet
therapy when used for patients
with chronic symptomatic
lower extremity arterial
disease. As a result, its use is
not recommended

Continued
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ESVS antithrombotic
guideline recommendation

Guideline, publication year

Recommendation

Vascular Access: 2018 Clinical
Practice Guidelines of the
European Society for
Vascular Surgery*' 2018

Kidney Disease Outcomes
Quality Initiative (KDOQI)
clinical practice guideline
for vascular access: 2019
update® 2019

No recommendation

10.5 KDOQI does not suggest the
use of adjuvant clopidogrel
monotherapy initiation in the
peri-operative period to improve
AVF maturation and reduce the
likelihood of primary failure.
(Conditional Recommendation,
Low Quality of Evidence)

14.4 There is inadequate
evidence for KDOQI to make a
recommendation on the use of
clopidogrel or prostacyclin to
improve AVF primary failure.

Patients undergoing formation
of arteriovenous fistulas should
be considered for clopidogrel
(75 mg) for up to six months
as the first line antiplatelet
agent to improve fistula
patency (Class IIa, level B)

Patients undergoing formation
of arteriovenous fistulas may
be considered for aspirin (75
— 100 mg) for up to six
months to improve fistula
patency if clopidogrel is
contraindicated (Class IIb,
level A)

Patients undergoing formation
of non-autologous arteriovenous
grafts may be considered for
single antiplatelet therapy for
up to six months to improve
fistula patency (Class IIb, level C)
Patients undergoing formation
of arteriovenous fistulas should
be considered for clopidogrel
(75 mg) for up to six months
as the first line antiplatelet
agent to improve fistula
patency (Class IIa, level B)

Patients undergoing formation
of arteriovenous fistulas

may be considered for aspirin
(75 — 100 mg) for up to six
months to improve fistula
patency if clopidogrel is
contraindicated (Class IIb,
level A)

Christopher P. Twine et al.

Reasons for differences

The ESVS vascular access
guideline does not make a
recommendation. It cited the
same meta-analysis and
concluded there was an
increased risk of bleeding but
no advantage to systemic
heparinisation. It was felt that a
recommendation was
important because there was
level A evidence for harm with
no clear evidence of benefit
The ESVS vascular access
guidelines and this guideline
are similar except this guideline
recommends the specific agents
to use rather than blanket
recommending stopping in the
long term. There is no RCT
evidence to support the use of
antiplatelet agents over six
months following formation of
the fistula

The KDOQI guideline does not
consider the two meta-analyses
of RCTs included here. It bases
its recommendation on fewer
RCTs. The present AVF
recommendations, while
different, therefore have a
higher level of evidence. The
AVG recommendations are
similar in in the KDOQI and this
guideline. Again, meta-analysis
of RCTs where they consider
individual RCTs are now
available

Continued
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Table 3-continued

Guideline, publication year

Recommendation

ESVS antithrombotic
guideline recommendation

Reasons for differences

European Society for Vascular
Surgery 2019 Clinical Practice
Guidelines on the
Management of Abdominal
Aorto-iliac Artery
Aneurysms”*® 2018

European Society for Vascular
Surgery Clinical Practice
Guidelines Management of
the Diseases of Mesenteric
Arteries and Veins** 2017

ESO guideline for the
management of extracranial
and intracranial artery
dissection® 2022

14.5 KDOQI suggests careful
consideration of potential
individual patient benefits, risks,
and circumstances prior to the
use of combination
dipyridamole (200 mg) and
aspirin (25 mg) twice daily to
improve AVG primary
unassisted patency. (Conditional
Recommendation, High Quality
of Evidence)

Blood pressure control, statins,
and antiplatelet therapy should
be considered in all patients
with abdominal aortic aneurysm
(Class IIa, level B)

An established monotherapy
with aspirin or thienopyridines
(e.g., clopidogrel) is
recommended to be continued
during the peri-operative period
after open and endovascular
abdominal aortic aneurysm
repair (Class I, level B)

In patients surviving AMI,
secondary medical prevention
including smoking cessation,
statin therapy, and antiplatelet
or anticoagulation treatment, is
recommended (Class I, Ievel C)

In the acute phase of
symptomatic extracranial artery
dissection it is recommended
that clinicians can prescribe
either anticoagulants or
antiplatelet therapy.

Quality of evidence: Moderate
Strength of recommendation:
Strong for an intervention

Patients undergoing formation
of non-autologous arteriovenous
grafts may be considered for
single antiplatelet therapy for up
to six months to improve fistula
patency (Class IIb, level C)

Patients with small abdominal
aortic aneurysms may

be considered for aspirin

(75 — 100 mg) to reduce the
risk of cardiovascular events
(Class IIb, level C)

Patients undergoing
endovascular or open
abdominal aortic aneurysm
repair should be considered

for aspirin (75 — 100 mg)
following repair, to reduce the
risk of secondary cardiovascular
events (Class IIa, level B)

Patients post-revascularisation
for atherosclerotic renal or
mesenteric artery disease who
are not at high risk of bleeding
should be considered for short
course (a minimum of one to a
maximum six months) dual
antiplatelet therapy (aspirin
75 mg and clopidogrel 75 mg)
to reduce the risk of stent
thrombosis (Class IIa, level C)
Patients with extracranial
carotid or vertebral artery
dissection are recommended
to have single antiplatelet
therapy for at least three
months to reduce the risk of
subsequent ischaemic stroke
(Class I, level B)

These are different
recommendations in that the
ESVS AAA guideline
recommends antihypertensives,
statins, and antiplatelet therapy
(for which there is better
evidence of risk reduction in
combination) than antiplatelet
agents alone. The combination
is not considered to be an
antithrombotic guideline

The strongest evidence for risk
reduction in this group of
patients is for statin and
antiplatelet therapy combined
which is not considered in this
guideline. The AAA guidelines
are currently being updated
and are considering this
evidence

These are different
recommendations in that the
antithrombotics to use are
specified so are given an
appropriate class. The
mesenteric guideline makes a
blanket secondary prevention
recommendation so has a
different class and level

The same evidence as the ESO
guideline was considered. In
addition, they performed their
own meta-analysis showing no
difference between antiplatelets
or anticoagulation for treatment
of cervical dissection. This
guideline focuses on the risks of
anticoagulation, and in this
context it was felt
anticoagulation could not be
recommended when it was non-
inferior to antiplatelet therapy

AVF = arteriovenous fistula; AVG = arteriovenous graft; DAPT = dual antiplatelet therapy; DOAC = direct oral anticoagulant; ESC = European
Society of Cardiology; ESO = European Stroke Organisation; ESVS = European Society for Vascular Surgery; GL = guideline; GWC = Guideline
Writing Committee; KDOQI = Kidney Disease Outcomes Quality Initiative; LMWH = low molecular weight heparin; NICE = National Institute for
Health and Care Excellence; RCT = randomised control trial; TIA = transient ischaemic attack; VTE = venous thromboembolism.
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Management of acute and
chronic iliofemoral venous
outflow obstruction: a
multidisciplinary team
consensus*® 2019

Antithrombotic Therapy for
VTE Disease: Second Update
of the CHEST Guideline and
Expert Panel Report*” 2021

LMWH then warfarin is
recommended for at least six
months after acute deep vein
intervention. LMWH for two

to three weeks then
anticoagulation or aspirin

75 — 100 mg following chronic
venous intervention for non-
thrombotic venous intervention

In patients with an unprovoked
proximal DVT or PE who are
stopping anticoagulant therapy
and do not have a
contraindication to aspirin,
aspirin is suggested over no
aspirin to prevent recurrent
VTE (weak recommendation,
low certainty evidence)

For patients with acute VTE in
the setting of cancer (cancer
associated thrombosis), an oral
Xa inhibitor (apixaban,
edoxaban, rivaroxaban) is
recommended over LMWH for
the initiation and treatment
phases of therapy (strong
recommendation, moderate
certainty evidence)

Patients undergoing iliofemoral
venous stenting for deep venous
disease should be considered for
an individualised antithrombotic
regimen considering the risk of
bleeding for more aggressive
strategies (Class Ila, level C)

Christopher P. Twine et al.

The consensus statement
considered individual reports of
stent thrombosis on DOACs
following acute intervention as
grounds for recommending
warfarin, but this GWC did not
consider that to be strong
enough evidence to outweigh
the large volume of RCT
evidence for the class effect of
DOAGs vs. warfarin. The absence
of high level evidence in this
area is recognised. The
recommendation after chronic
intervention is the same

These recommendations concern
different patient groups but are
included as the difference
between guidelines may cause
confusion. The CHEST guideline
expert panel recommendation
concerns patients who decide to
stop taking anticoagulants,
whereas here is a broader
recommendation for all patients.
The CHEST guideline reviews
the same data as here in their
text and comes to the same
broad conclusions. We think
their recommendation may
create confusion because the
interpretation is that aspirin is
indicated in extended treatment
for all patients and not just those
stopping anticoagulation
Although this recommendation
from the CHEST Guideline
Expert Panel is strong favouring
oral Xa inhibitors over LMWH,
the explanation in their
manuscript states that either
apixaban or LMWH may be the
preferred option in patients with
GI malignancies. In addition,
there is no evidence in this guide
to support direct oral
anticoagulants over LMWH,
except the advisability of oral
treatment with DOAC once a
day.

Instead, the panel recommends
the use of LMWH as the first
option in cancer patients in
general, due to its well known
results and extensive experience
in its use. In turn, the use of
direct oral anticoagulants is
suggested as an alternative in
selected patients

Continued
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Table 4-continued

NICE guidance: Venous
thromboembolism in adults:
summary of updated NICE
guidance on diagnosis,
management, and
thrombophilia testing*® 2020

European Society for Vascular
Surgery (ESVS) 2022 Clinical
Practice Guidelines on the
Management of Chronic
Venous Disease of the Lower
Limbs* 2022

European Society for Vascular
Surgery (ESVS) 2021 Clinical
Practice Guidelines on the
Management of Venous
Thrombosis® 2021

Suggests considering aspirin 75
mg or 150 mg daily for those
who decline extended
anticoagulation treatment

For patients with superficial
venous incompetence
undergoing intervention,
individualised
thromboprophylaxis strategies
should be considered. (Class IIa,
level B)

In selected patients with cancer
associated deep vein thrombosis,
with the malignancy not located
in the gastrointestinal or
genitourinary systems, an
approved direct oral
anticoagulant for initial,
principal, and extended
treatment should be considered
(Class IIa, level A)

Patients with unprovoked deep
vein thrombosis who are eligible
for anticoagulants are not
recommended to have aspirin
for extended antithrombotic
therapy to reduce the risk of
thromboembolic events

(Class III, level A)

Patients with superficial venous
incompetence undergoing high
ligation and stripping of the
great saphenous vein should be
considered for
thromboprophylaxis with a low
molecular weight heparin to
prevent post-operative venous
thromboembolism (Class IIa,
level B)

Patients with superficial venous
incompetence undergoing
endovenous ablation of the great
saphenous vein who are thought
to be at higher risk of deep vein
thrombosis should be considered
for thromboprophylaxis with a
low molecular weight heparin to
prevent post-operative venous
thromboembolism (Class IIa,
level C)

Patients with cancer associated
venous thromboembolism and a
low risk of gastrointestinal or
genitourinary bleeding are
recommended to be considered
for anticoagulation with a direct
oral anticoagulant, preferably
apixaban alternatively
rivaroxaban or edoxaban, as an
alternative to low molecular
weight heparin (Class I, level A)

This recommendation from the
panel of experts of the NICE
guidance is based on the fact of
some people with VTE who are
at risk of recurrence decide
against continuing
anticoagulation. They stated that
ideally, people would take an
anticoagulant rather than aspirin
but suggested it in that case
During the review process there
were a lot of questions about
being more specific for patients
undergoing open and
endovascular venous
intervention. These
recommendations were
therefore updated in conjunction
with members of the chronic
venous disease group

Clinical practice has changed
rapidly in the past two years
with DOACs now used very
commonly for cancer associated
VTE, especially to reduce the
need for injection. Those
involved in forming this
recommendation for the VTE
guidelines felt the change was
acceptable

AVF = arteriovenous fistula; AVG = arteriovenous graft; DAPT = dual antiplatelet therapy; DOAC = direct oral anticoagulant; ESC = European
Society of Cardiology; ESO = European Stroke Organisation; ESVS = European Society for Vascular Surgery; GL = guideline; GWC = Guideline
Writing Committee; KDOQI = Kidney Disease Outcomes Quality Initiative; LMWH = low molecular weight heparin; NICE = National Institute for
Health and Care Excellence; RCT = randomised control trial; TIA = transient ischaemic attack; VTE = venous thromboembolism.

insurance registry.>> The end score comprises eight in-
dependent predictors (see Table 5) that can be used to
stratify the bleeding risk for an individual patient into
one of four groups: low risk; low to moderate; moderate
to high; and high. This could potentially help with
antithrombotic selection when several choices seem
reasonable. It must be stressed that the score has not yet
been validated externally in publication, and nor has any
other risk score for this patient population.

There is better validation for risk scores for coronary
intervention such as the Academic Research Consortium
High Bleeding Risk (ARC-HBR)®>’ and Predicting Bleeding
Complications in Patients Undergoing Stent Implantation
and Subsequent Dual Antiplatelet Therapy (PRECISE-DAPT)

scores.””® These are not well validated in the PAD pop-

ulations in this guideline.

For this reason, although some form of bleeding risk
assessment should be performed for all patients with LEAD
being offered antithrombotic therapy, a specific system
cannot yet be recommended.

One value of considering the bleeding risk for a patient is
the opportunity to potentially treat reversible causes of
bleeding. While there is a lack of clinical evidence that
reversing factors such as anaemia or platelet levels or
reducing the use of non-steroidal anti-inflammatories will
impact the future risk of bleeding for patients with vascular
diseases, it would still be prudent to consider such factors.
One specific intervention which has now been shown to
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Table 5. The OAC> PAD score to determine the bleeding risk
for a patient with symptomatic lower extremity arterial
disease

Condition Description Score
Oral anticoagulation Any oral anticoagulant 5
before index for any indication
hospitalisation
Age Over 80 years old 2
Chronic limb Fontaine III and IV 4
threatening
ischaemia
Congestive heart failure * 3

Chronic kidney disease Estimated glomerular filtration 3

rate < 30 mL/min/1.73m?

Prior bleeding Transfusion during index 5
hospital admission, prior
diagnosis of coagulopathy,
or a primary diagnosis of
major bleeding requiring
hospitalisation in the
previous year.
Anaemia 8
Dementia 3
Risk stratification
Low risk 0
Low to moderate risk 1-4
Moderate to high risk 5-9
High risk 10—33

Christopher P. Twine et al.

There are several risk scores for predicting risk of bleeding
from anticoagulation for venous indications, for example the
American College of Chest Physicians risk score,®* the VTE
BLEED score, or the REITE score.®® The American College of
Chest Physicians risk score is often advocated but is not well
validated.® Patients with a venous indication for anti-
coagulation also appear to be at a lower risk of major
bleeding than those with an arterial indication.>*®’

Recommendation 1

Patients being prescribed antithrombotic therapy are
recommended to have a bleeding risk assessment performed
to aid shared decision making.

Class Level Reference

I |

| Consensus

Recommendation 2

Patients with a modifiable risk of bleeding being prescribed
antithrombotic therapy are recommended to have adequate
management to limit the corresponding bleeding risk.

Class Level Reference

I |

| Consensus

* Variables defined via the Elixhauser Comorbidity Index which is a
method of categorising comorbidities of patients based on the
International Classification of Diseases diagnosis codes.

reduce the subsequent bleeding risk for patients taking
antithrombotics is the addition of a proton pump inhibitor
(PPI) such as pantoprazole. A recent meta-analysis of RCTs
of over 200 000 patients taking dual antiplatelet therapy
(DAPT) following percutaneous coronary intervention
showed that addition of a PPI substantially reduced the risk
of gastrointestinal bleeding (RR 0.32; 95% ClI 0.20 — 0.52)
but did not reduce the risk of all cause mortality (RR 1.35;
95% Cl 0.56 — 3.23).>° The largest RCT contributing to that
meta-analysis was the COMPASS study in which pan-
toprazole 40 mg was randomised within the study arms.
This did reduce the risk of bleeding from gastroduodenal
lesions (HR 0.52; 95% CI 0.28 — 0.94, p = .030) but the
number needed to treat was high (n = 982; 95% Cl 609 — 2
528).°% Additionally, higher risk patients were already taking
PPIs in this study before randomisation making it impossible
to generalise that all patients should be offered PPI. The use
of risk scores should be considered to help guide PPI pre-
scription.>>®%®3 A history of upper gastrointestinal lesions is
the single most predictive factor for further risk of bleeding
so should be considered separately. Other potentially
modifiable risks to consider include stopping non-steroidal
anti-inflammatories; giving clear advice on the risk of
bleeding, especially with trauma in active people; giving
clear advice on what to do if bleeding happens with
antithrombotics; and balancing the risk of stopping or
bridging an anticoagulant for an invasive procedure.

Recommendation 3

Patients taking antithrombotic therapy with a history of
upper digestive tract lesions, or who are at higher risk of
gastrointestinal bleeding, should be considered for proton
pump inhibitor therapy to reduce the risk of gastrointestinal
bleeding.

Class Level Reference

ITa | | Consensus

2. ANTITHROMBOTIC AGENTS

2.1. Antiplatelet agents

Platelets are subcellular fragments derived from the cyto-
plasm of megakaryocytes. They play an instrumental role in
thrombosis, haemostasis, and wound healing.®®®°

Under normal circumstances, platelets circulate in an
inactive state.°® Endothelial damage, for example after
trauma, surgery, or vascular intervention, results in platelet
activation through a wide array of mediators including
platelet surface receptors, signalling molecules, and endo-
thelial products.”® These mediators can be targeted by an-
tiplatelet agents to reduce platelet aggregation and
subsequent thrombotic risk.

Increased platelet activity is encountered in patients with
PAD or venous thrombosis and has been associated with an
increased risk of thrombotic events leading to Major
Adverse Cardiovascular Events (MACE) and Major Adverse
Limb Events (MALE).””? The terms antiplatelet resistance
or high on treatment platelet reactivity are used to describe
patients with higher than expected platelet function despite
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taking an antiplatelet agent. It is a blanket term for patients
with decreased drug effectiveness due to various genetic or
induced differences in metabolism, as well as receptor site
variations and competition during action and metabolism.**
The clinical relevance is discussed in section 3.

The following sections examine the mechanisms of ac-
tions of commonly used antiplatelet agents.

2.1.1. Cyclo-oxygenase inhibitors. This class of antiplatelet
agents includes aspirin (acetylsalicylic acid) and triflusal.
Cyclo-oxygenases (COX) are a family of enzymes, which
form prostanoids, such as thromboxane, and prostaglan-
dins. Following platelet activation, arachidonic acid is
released from the sn-2 position in membrane phospholipids
via cytosolic phospholipase A2. Arachidonic acid is then
converted to the unstable intermediates prostaglandin G2/
H2. These reactions within platelets are catalysed by pros-
taglandin H (PGH) synthase-1, which exhibits COX-1 and
hydroperoxidase activities; COX-1 converts arachidonic acid
to prostaglandin G2, which is then converted to PGH2 by
the hydroperoxidase activity of PGH synthase-1. In platelets,
PGH2 is metabolised to TxA2 by TxA2 synthase. In endo-
thelial cells, PGH2 is metabolised to prostaglandin 12 (PGI2)
by PGI2 synthase. TxA2 is a platelet agonist. Inhibition of
COX-1 substantially inhibits TxA2 dependent platelet acti-
vation.®®”® However, other platelet activation pathways are
unaffected. Aspirin and triflusal are irreversible inhibitors of
COX-1. Low dose aspirin inhibits only COX-1, while high
dose (> 500 mg) inhibits both COX-1 and COX-2, and
therefore decreases the production of prostacyclin by
endothelial cells.”

2.1.2. Adenosine diphosphate receptor inhibitors. Adeno-
sine diphosphate (ADP) is a primary platelet activator which
interacts with two purinergic receptors on the platelet
membrane to initiate and promote platelet activation.
These receptors are the P2Y1 receptor, which initiates the
platelet response, and the P2Y12 receptor, which promotes
it. Their blockade inhibits the effect of ADP, leading to a
substantial reduction in platelet aggregation.””

This class of antiplatelet agents comprises two families of
ADP receptor inhibitors. The first family, known as thieno-
pyridines, includes ticlopidine, clopidogrel, and prasugrel.
These agents are prodrugs that require enzymatic activation
by the hepatic cytochrome P450 into their active metabo-
lites. They cause irreversible inhibition of the P2Y12 re-
ceptor. The second comprises the non-thienopyridines:
ticagrelor and cangrelor. They do not require enzymatic
conversion and reversibly inhibit P2Y12 receptors.”®

The first thienopyridine licenced for clinical use was
ticlopidine, which has gradually been withdrawn from the
market in certain regions due to the risk of neutropenia
and aplastic anaemia. Clopidogrel is one of the most
commonly used antiplatelet agents in patients with PAD;
it has been investigated specifically in a subgroup of pa-
tients with PAD (not undergoing intervention) who took
part in CAPRIE.’ Clopidogrel usually becomes active within
two hours of oral ingestion. It is a prodrug requiring

bioactivation, which is performed primarily via the
CYP2C9 enzyme. Around 30% of people have genetically
decreased CYP2C9 enzyme activity, so have a decreased
amount of the clopidogrel active metabolite.”” Drugs
which interact with this enzyme such as proton pump
inhibitors potentially reduce the action of clopidogrel,
although there is no clear evidence of an association
between PPIs and adverse cardiac events.”® Prasugrel has
a faster onset of action and is less affected by variability in
enzymatic activity. As a result, it is more effective than
clopidogrel in preventing thrombotic complications in
patients with coronary artery disease (CAD),”® but is not
well investigated for PAD.

The most widely used agent from the non-thienopyridine
family is ticagrelor. As it does not require enzymatic
conversion to an active metabolite, it is less prone to
resistance due to genetic polymorphisms affecting the P450
enzyme.”’

Cangrelor has not been designed for oral use, and its
short half life makes it unsuitable for use in the setting of
cardiovascular prevention.®°

2.1.3. Phosphodiesterase inhibitors. Phosphodiesterase
inhibitors act by suppressing intracellular signalling path-
ways in platelets. This results in an increase in the activity of
endogenous platelet inhibitors or blocks the synthesis of
pro-aggregating factors reducing platelet aggregation.®*
Phosphodiesterase inhibitors specifically inhibit the enzyme
phosphodiesterase which usually catalyses the hydrolysis of
cyclic adenosine monophosphate and cyclic guanosine
monophosphate, which are intracellular second messengers
involved in platelet aggregation.

The most commonly used phosphodiesterase inhibitors in
clinical use are cilostazol and dipyridamole. Cilostazol is
rapidly absorbed and reaches peak concentration two and a
half hours after oral ingestion. It is limited by a relatively
high incidence of side effects which include headaches,
tachycardia, palpitations, and diarrhoea.®?

There is currently a paucity of evidence that dipyridamole
alone exerts a clinically significant antiplatelet effect, thus
most clinical studies have assessed its efficacy in combina-
tion with aspirin.®*

2.1.4. Other antiplatelet agents. Glycoprotein llb/llla re-
ceptor antagonists act on the glycoprotein llb/llla receptors
on the platelet surface. Receptor activation by fibrinogen
and von Willebrand factor released after endothelial injury
or plaque rupture usually promotes platelet aggregation.®®
This class of antiplatelet agents comprises abciximab, tir-
ofiban, and eptifibatide. They are administered intrave-
nously and have been found to result in a reduced risk of
death and myocardial infarction (MI) in patients with acute
coronary syndromes.®* Data on their efficacy in PAD is
lacking.

2.2. Anticoagulant agents

Drugs that inhibit the coagulation cascade play a major role
in the prevention and management of thrombosis for
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vascular patients. The mechanism of action of the most
frequently used anticoagulants is explained in this section.

2.2.1. Unfractionated heparin. Unfractionated heparin
(UFH) is made of a group of sulphated glycosaminogly-
cans. It inhibits coagulation in vivo and in vitro by
enhancing the catalytic speed of the endogenous anti-
coagulant antithrombin. Antithrombin inhibits serine
proteases, most commonly known as coagulation factors
in the blood by attaching to serine residues.®® By acti-
vation of antithrombin, UFH inhibits several coagulation
factors of the coagulation system including factors Xlla,
Xla, IXa, and Xa, as well as factor Vlla (and its clotting
activity)®® and factor Ila (thrombin). While UFH acts
immediately after intravenous infusion, there is a time
lag of approximately 60 minutes after subcutaneous in-
jection, which necessitates an intravenous bolus in
emergency settings, often maintained by a continuous
infusion. The half life of UFH is approximately one hour
but increases with increasing doses. The activated partial
thromboplastin time (APTT) is usually monitored, and the
dose of UFH adjusted so the values fall within the ther-
apeutic range. Notably, the APTT is not an ideal measure
of heparinisation due to the potential for other factors
interfering with it (see section 3.2). For example, lupus
anticoagulant may prolong the APTT while causing both
venous and arterial thrombosis. The APTT and the anti-Xa
assay measure different aspects of heparinisation and
provide complementary information. Intra-operatively
UFH is monitored by the activated clotting time. UFH is
used in open and endovascular arterial surgery and in
acute limb ischaemia scheduled for immediate revascu-
larisation (see section 3.2).

2.2.2. Low molecular weight heparins. Low molecular
weight heparins (LMWH; dalteparin, enoxaparin, tinza-
parin, nadroparin, bemiparin, and parnaparin), which are
fractions of UFH, are now more commonly used than
UFH itself.®” LMWH increases activation of antithrombin
and its inhibition of factor Xa to a greater extent than
UFH, but affects thrombin less. This is because LMWH
molecules are too small to attach to both antithrombin
and thrombin. In contrast, structures as small as penta-
saccharides (section 2.2.3) are sufficient for factor Xa
inhibition. While UFH inhibits both factor Ila and factor
Xa equally well, the Xa/lla inhibition ratio by LMWH
varies between 2:1 and 4:1.%%

LMWHs are typically injected subcutaneously although
they may also be given intravenously for acute coronary
syndromes, haemodialysis, or during endovascular pro-
cedures (part of which is off label use). They have a
longer elimination half life (three to four hours)®®
compared with UFH irrespective of the dose, allowing
longer intervals between dosing. LMWHs can be admin-
istered once or twice daily for prophylactic and thera-
peutic indications. While LMWH is less likely to prolong
the APTT than UFH, the LMWH preparations with lower
Xa to lla ratios have a greater effect on the APTT. For

Christopher P. Twine et al.

example, tinzaparin and to a lesser extent dalteparin
prolong the APTT. Anti-factor Xa monitoring is not
necessary, except in obese patients and particularly in
those with renal failure.®® Efficacy of LMWHSs is compa-
rable with that of UFH, but they are associated with a
major reduction in bleeding side effects and
complications.®?

2.2.3. Pentasaccharides. Pentasaccharides are synthetic
molecules that derive from the five saccharide effector
site of the heparin molecule. They share the same
mechanism of action as LMWH with the difference of no
residual anti-lla action, that is, they have only anti-Xa
activity. Fondaparinux is representative of this group.”’
Fondaparinux binds reversibly and specifically to the
activation site of antithrombin and enhances its catalytic
inactivation of factor Xa 300 fold.”* Fondaparinux is
licensed for the prophylaxis and treatment of deep vein
thrombosis (DVT) and pulmonary embolism (PE) in high
risk patients with major orthopaedic surgery, where it
reduced VTE by over 50% compared with LMWH. Un-
fortunately, a recent meta-analysis indicated that fonda-
parinux also appears to increase major bleeding risk
compared with LMWH in post-operative thrombopro-
phylaxis.’? It is also effective in patients with lower limb
superficial vein thrombosis (SVT).” Its long half life of
around 17 hours permits once daily injections of 2.5 mg
for prophylaxis, but requires anti-factor Xa monitoring in
chronic kidney disease (CKD).

2.2.4. Danaparoid. Danaparoid inhibits thrombin genera-
tion by enhancing antithrombin mediated inactivation of
factor Xa. It is a low molecular weight heparinoid prod-
uct, which also has a weak but direct role in thrombin
inactivation.”® Danaparoid has a half life of 25 hours and
is excreted renally. Although cross reactivity with heparin
induced thrombocytopenia (HIT) antibodies has been
reported, it has rarely contributed to the worsening of
HIT. Thus danaparoid is indicated as an UFH substitute in
HIT.”

2.2.5. Vitamin K antagonists. Vitamin K is necessary for
the formation of factors Il, VII, IX, and X. It is a cofactor
of the enzyme gamma-glutamyl carboxylase and it is
necessary for the vy carboxylation of non-functional forms
of factors II, VII, IX, and X into their respective functional
forms.

Because of a structural similarity to vitamin K, the
vitamin K antagonists (VKAs) competitively inhibit the
enzymatic reduction of vitamin K into its active form.
Effects of VKAs are seen several days after administration
until the already carboxylated coagulation factors are
degraded.’® Prothrombin (factor Ila) has the longest half
life of the vitamin K dependent factors (two to three
days) and it can take 14 days until trough levels are
reached. Therefore, an early change in prothrombin time
may be driven by a decrease in Factor VIl activity and
does not represent therapeutic anticoagulation.
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Additionally, there may be an initial phase of hyperco-
agulability, as a result of a faster inhibition of protein C
and S activation.’® As a consequence, overlapping hepa-
rin treatment is mandatory in most cases when initially
starting a VKA, except for atrial fibrillation.

Food and drug interactions with VKAs are very common
and require frequent monitoring of the International Nor-
malised Ratio (INR). Patients who eat substantial amounts
of vegetables rich in Vitamin K, such as dark green vege-
tables, Brussels sprouts, and cabbage demonstrate a
decrease in anticoagulation as measured by the INR.*®
Factors influencing the expression and activity of CYP2C9
influence plasma concentrations of VKAs.?” Other natural
substances and foods, such as garlic, gingko, coenzyme Q,
danshen, ginseng, vitamin E, and papaya all increase the
effects of VKAs.”” Green tea and St. John’s wort antagonise
VKA. Equally important are drug to drug interactions. On
the one hand, frequently used drugs including metronida-
zole, amiodarone, or voriconazole reduce the clearance of
warfarin and increase the INR values; on the other hand,
compounds like carbamazepine or phenytoin enhance the
clearance of warfarin and decrease INR values. Warfarin is
almost completely absorbed by the gastrointestinal tract
and is eliminated via hepatic clearance; it has a half life of
35 hours.” It binds to plasma proteins (mainly albumin)
with high affinity and is metabolised via cytochrome P450—
2C9. Acenocoumarol is an alternative VKA with a shorter
half life.

2.2.6. Direct thrombin inhibitors. Dabigatran is an oral
direct thrombin inhibitor. It is a prodrug that is converted
into its active form in the intestine, plasma, and liver. The
absolute bioavailability after oral intake is around 6.5% but
it is rapidly absorbed. It can inhibit both free and bound
thrombin, which enables it to inhibit the coagulation
cascade as well as platelet activation.”® The latter has
been demonstrated ex vivo but this remains to be
demonstrated as a useful clinical effect. Additionally,
dabigatran is a substrate of the P-glycoprotein drug
transporter, therefore its use should be monitored and it
should not be used together with medications that inhibit
or induce P-glycoprotein such as ketoconazole, amiodar-
one, and quinidine. Dabigatran has a half life of 12 — 14
hours. It is eliminated renally so its use should be moni-
tored in patients with renal dysfunction (Table 6). Idar-
ucizumab is available as a specific reversal agent.
Dabigatran is indicated for stroke prevention in patients

with non-valvular atrial fibrillation and for treatment of
VTE after the use of LMWH or UFH for five days.

Argatroban is a parenteral direct thrombin inhibitor
which binds rapidly and reversibly to both clot bound and
soluble thrombin. It is eliminated by hepatic metabolism
and has a relatively short half life of approximately 45 mi-
nutes.”® Argatroban is approved for both prophylaxis and
treatment of thrombosis in patients with HIT and as an
antithrombotic agent during percutaneous coronary in-
terventions in patients with HIT or a history of HIT."®
Argatroban can be monitored using the APTT for low doses
and the activated clotting time for high doses. The specific
inhibition of thrombin can be measured with the ecarin
clotting time. The intravenous infusion is initiated at 2 pg/
kg/min and is adjusted to target an APTT at 1.5—3 times the
patient’s baseline.

Bivalirudin is a synthetic 20 amino acid peptide that also
directly inhibits thrombin. In contrast to dabigatran, it is
administered intravenously, and it has a half life of around
30 minutes.”®* Unlike other direct thrombin inhibitors, only
a small amount of the drug is excreted renally (20%) with
the majority of elimination via proteolytic cleavage. This
makes it an attractive option in patients with renal and or
hepatic dysfunction because it appears at least as safe and
effective as UFH.'%?

2.2.7. Factor Xa inhibitors. Rivaroxaban, apixaban, betrix-
aban, and edoxaban are all direct inhibitors of Factor Xa.
Previously known as NOACs (novel oral anticoagulants),
they are now referred to as DOACs (direct oral anticoagu-
lants). Dabigatran (section 2.2.6) is the only thrombin in-
hibitor among the DOACs. The pharmacological properties
of major DOACs are shown in Table 6.

DOACs appear to be generally safer and more effective
than warfarin for stroke prevention in atrial fibrillation
(AF),*% and are also safer in the management of VTE, with
observational and trial data showing similar out-
comes.’®*%> Unlike warfarin, they achieve stable enough
plasma levels not to require clinical laboratory monitoring,
but should still be tailored to the patient. Andexanet alfa is
a reversal agent for both apixaban and rivaroxaban, as are
prothrombin complex concentrates.'®® Unfortunately, the
high cost of andexanet alfa reversal agent limits its use in
clinical practice. While immediate reversal may be neces-
sary in emergency situations before endovascular proced-
ures, stopping a DOAC 48 hours prior to the procedure is
usually sufficient for elective procedures.

Table 6. Pharmacological properties of the major direct oral anticoagulant agents

Rivaroxaban Apixaban Edoxaban Dabigatran
Time to maximum effect — h 2—4 3—4 1-3 1-3
Bioavailability — % 80—90 (increased by food) 30—90 62 6.5
Half life — h 5-13 8—-15 10-14 8-17
Protein binding — % 92—95 87 54 35
Renal elimination — % 33 30 35 80
Hepatic metabolism — % 66 70 65 20
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3. MEASUREMENT OF ANTITHROMBOTIC EFFECT

3.1. Patients not undergoing intervention

Measurement of the INR is the international standard for
warfarin dose monitoring, with clear evidence of major bleeding
with higher INR values.’®” Specific ranges are defined where
vitamin K antagonists are recommended by this guideline.
There are a wide variety of tests for monitoring platelet
reactivity. The relationship between high on treatment
platelet reactivity (good platelet function despite taking an
antiplatelet agent) and clinical events is most commonly
examined when assessing the value of antiplatelet function
testing. There is no clinical evidence for the usefulness of
antiplatelet function testing for a patient with stable non-
intervened PAD. Antiplatelet function testing following
intervention is examined in subsequent sections.

3.2. Post-intervention

3.2.1. Antiplatelet agents after open arterial surgery. There
are three prospective cohort studies examining the rela-
tionship between high on treatment platelet reactivity and
clinical events for open arterial surgery.log'110 Bleeding is
most commonly examined in the literature for open surgery,
whereas other clinical events have been better studied after
endovascular intervention.

The peri-operative use of clopidogrel, including DAPT with
clopidogrel and aspirin, has been associated with increased
bleeding events in both cardiac and non-cardiac surgery.**>***
One prospective case control study examined the value of
thromboelastogram values in predicting the peri- and post-
operative bleeding risk of clopidogrel for non-cardiac sur-
gery.*®® This study found that thromboelastogram values in
the accepted range for good platelet inhibition (low on treat-
ment platelet reactivity) were predictive of higher bleeding
risk, and a cutoff of 34% for platelet receptor inhibition was
associated with a substantially lower risk of bleeding. Low on
treatment platelet reactivity when using ADP receptor in-
hibitors in non-cardiac surgery was also associated with a
higher risk of major bleeding and subsequent transfusion in
another prospective study.'® However, there was not enough
evidence to stratify bleeding risk by platelet reactivity testing
results, and no data to show that changing agents or stopping
them would change clinical outcomes. More recently, 194
patients undergoing open or endovascular intervention were
examined for aspirin resistance peri-operatively. While they
found that almost 30% of patients showed peri-operative
aspirin resistance, it was not associated with myocardial
injury.**® They did not examine the effect of changing the
antiplatelet agent. There are not enough data in the literature
to make a clear recommendation.

3.2.2. Antiplatelet agents after endovascular intervention.
There are more data on clinical events other than bleeding for
high on treatment platelet reactivity after endovascular
intervention. A systematic review performed for this guideline
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found 10 low quality studies.>* Meta-analysis showed that
patients taking ADP receptor inhibitors displaying high on
treatment platelet reactivity had a higher risk of death, MALE,
and arterial re-stenosis following endovascular intervention
for PAD than those without. There was insufficient evidence to
stratify bleeding risk by the individual platelet reactivity test
result, and no data to show that changing agents or stopping
them would change clinical outcomes. Detecting high on
treatment platelet reactivity does, however, allow the clinician
to identify a patient at higher risk of death and MALE, which
may affect subsequent risk factor decision making.

Similar effects were shown by meta-analysis following
percutaneous intervention for CAD.**? There have subse-
quently been randomised trials examining the value of
adjusting antiplatelet therapy after platelet function testing
for percutaneous coronary intervention, which have
demonstrated heterogeneous results. However, meta-anal-
ysis of all of these trials did show a clinical benefit with a
reduction in MACE (RR 0.78; 95% Cl 0.63 — 0.95, p = .015),
cardiovascular death (RR 0.77; 95% Cl1 0.59 — 1.00, p = .049),
MI (RR 0.76; 0.60 — 0.96, p = .021), stent thrombosis (RR
0.64;0.46 — 0.89, p = .011), stroke (RR 0.66; 0.48 — 0.91, p =
.010), and minor bleeding (RR 0.78; 0.67 — 0.92, p = .003).**3

3.2.3. Heparins. The use of intravenous UFH has established
monitoring protocols using the internationally standardised
APTT or APTT ratio."** The rate of heparin infusion is changed
based on the APTT result, which is usually based on local
protocols by patient weight and renal function as there is no
agreed optimal dosing strategy.”* Higher APTT values are
associated with increased rates of major bleeding. Therefore,
intravenous heparin infusions should be monitored by APTT,
or by anti-Xa level monitoring depending on local set up.

Recommendation 4

Patients receiving unfractionated heparin infusions are
recommended to have the activated partial thromboplastin
time or activated partial thromboplastin time ratio
monitored to reduce the risk of bleeding.

Class Level Reference ToE

1 | |Smythe et al. (2016)''*

Repeated, intermittent doses of heparin (also given as a
bolus injection) are commonly used in open and endovas-
cular arterial surgery. The activated clotting time may be used
as a bedside test to guide heparin bolus dosing. It does not
correlate as strongly as a laboratory tested APTT with heparin
concentration, but is used commonly during open and
endovascular intervention as it can be measured quickly in an
operating theatre environment."* A recent meta-analysis
has shown that there is both a lack of data in the literature as
well as no consensus on the optimal activated clotting time
for use in non-cardiac arterial procedures.'*® The activated
clotting time appeared to correlate with thromboembolic
and bleeding surrogates in the included trials.
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Recommendation 5

Patients undergoing open or endovascular arterial
intervention being administered a bolus of unfractionated
heparin may be considered for activated partial
thromboplastin time, activated partial thromboplastin time
ratio or activated clotting time monitoring as a measure of
anticoagulation.

Class Level References ToE

1Ib Doganer et al. (2020),"'°
Smythe et al. (2002)'"°

LMWH may also be monitored using Factor Xa levels.
Trough (lowest between doses) Xa levels appear to be the
most appropriate time to monitor LMWH function.**’ There
is not enough data in the literature to make clear recom-
mendations for patients with PAD.

3.2.4. Oral anticoagulants. Measurement of the INR is the
international standard for warfarin dose monitoring, with
clear evidence of major bleeding with higher INR values.'®’
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Specific ranges are defined where warfarin is recommended
by this guideline so no recommendation is made here.

The use of DOACs for PAD is new, with a low dose of
rivaroxaban (2.5 mg twice a day) as used in COMPASS and
VOYAGER, forming recommendations. Observational data
have confirmed that DOAC levels do not need routine
monitoring in clinical practice.'*® The doses used for PAD
are lower than full doses, and were chosen as phase Il
studies showed a similar efficacy with fewer bleeding
events."'? COMPASS and VOYAGER did not routinely mea-
sure levels and found acceptable safety compared with
previous RCTs of full dose rivaroxaban.***’

4. ANTITHROMBOTICS FOR PATIENTS WITH ARTERIAL
DISEASE

This section covers recommendations for patients with
atherosclerotic arterial disease unless specifically indicated.
There are a number of RCTs which are mentioned and form
the basis of recommendations in several parts of section 4.
These are shown in Table 7 to reduce detail in the text.

guideline

Table 7. Randomised controlled trials including patients with peripheral arterial diseases used in more than one section of the

Intervention vs.
control

Patient population
and setting

Outcome measures

Relevant findings Notes

Asymptomatic Atherosclerosis trial*"2%, 2010
28 980 patients with  Aspirin 100 mg
screened ABI < 0.95 (n =1 675) vs.
and no known placebo (n =1 675).
cardiovascular
disease.

cause mortality.

Dutch Bypass Oral anticoagulants or Aspirin study*>>, 2000
2 690 patients Oral anticoagulants Primary outcome
undergoing (target INR 3.0—4.5,
infrainguinal bypass. n = 1 339) vs. aspirin
(80 mg daily, n =1
351).

Primary endpoint:
composite of initial fatal or
non-fatal coronary event or
stroke or revascularisation.
Secondary endpoints: all
initial vascular events,
defined as a composite of a
primary endpoint event or
angina, intermittent
claudication or transient
ischaemic attack; and all

was graft occlusion.

After a mean (SD) follow up of
8.2 (1.6) years, no statistically
significant difference was
found between groups for the
primary endpoint (HR 1.03,
95% CI 0.84—1.2) or the
secondary endpoints (HR 1.00,
95% CI 0.85—1.17, and HR
0.95, 95% CI 0.77—-1.16,
respectively).

There was also no difference in
major bleeding between the
groups (HR 1.71, 95% CI 0.99
—2.97).

No difference between oral
anticoagulants and aspirin
overall (HR 0.95, 95% CI
0.82—1.11). Oral
anticoagulants were beneficial
in patients with vein grafts
(HR 0.69, 95% CI 0.54—0.88),
whereas aspirin had better
results for non-vein grafts (HR
1.26, 95% CI 1.03—1.55). The
composite outcome of vascular
death, myocardial infarction,
stroke, or amputation occurred
248 times in the oral
anticoagulants group and 275
times in the aspirin group
(0.89, 0.75—1.06). Patients
treated with oral
anticoagulants had more major
bleeding episodes than those
treated with aspirin (HR 1.96,
95% CI 1.42—2.71).

The INR range was set
high (3.0—4.5) in the
trial. Type of bypass was
co-randomised; vein
bypass grafts benefitted
more from
anticoagulation.

Continued
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Table 7-continued

Intervention vs.
control

Patient population
and setting

Outcome measures

Relevant findings

Notes

13 885 patients Ticagrelor
with established monotherapy,
symptomatic PAD, n=6 930 vs.
either as defined clopidogrel
by ABI criteria monotherapy,
or previous n =6 955.

revascularisation.

19 185 patients with  Clopidogrel
atherosclerotic monotherapy
vascular disease, n = 9 599, of which
manifested as either n =3 223 had

recent ischaemic
stroke, recent

symptomatic PAD vs.
aspirin monotherapy

myocardial n = 9 586, of which
infarction, or n =3 229 had
symptomatic symptomatic PAD.
peripheral arterial

disease.

851 patients
undergoing
unilateral, below
knee bypass grafting
for atherosclerotic
peripheral arterial
disease (PAD).

(n = 425) vs. aspirin
plus placebo (n = 426).

15 603 patients with DAPT with clopidogrel

either clinically plus aspirin (n = 1 659

evident with CV risk factors and

cardiovascular n = 6 062 patients with

disease or multiple established CV disease)

CV risk factors. vs. placebo plus aspirin
(n =1 625 with CV risk
factors and n = 6 091
with established CV
disease).

EUCLID (Examining Use of tiCagreLor In paD)**°, 2017

The primary efficacy
endpoint was a composite
of adjudicated
cardiovascular death,
myocardial infarction, or
ischaemic stroke. The
primary safety endpoint
was major bleeding.

CAPRIE (Clopidogrel vs. Aspirin in Patients at Risk of Ischaemic Events)-°, 1996

The primary endpoint was
the composite outcome

of ischaemic stroke,
myocardial infarction, or
vascular death (3-P MACE);
safety endpoints included
major bleeding events.

was defined as the first
occurrence, over the
duration of: occlusion of
the index bypass graft
documented by any
imaging procedure or any
surgical or endovascular
revascularisation
procedure on the index
bypass graft or para-
anastomotic region; or
amputation above the
ankle of the index limb;
or death.

The primary efficacy
endpoint was a composite
of myocardial infarction,
stroke, or death from
cardiovascular causes.

The primary efficacy endpoint

occurred in 10.8% receiving
ticagrelor and in 10.6%
receiving clopidogrel (HR

1.02, 95% CI 0.92—1.13). In

each group, major bleeding
occurred in 1.6% (HR 1.10,
95% CI 0.84—1.43).

In the overall study
population, a relative risk
reduction of 8.7% (95% Cl
0.3—16.5) regarding 3-P
MACE (in favour of
clopidogrel) was observed.

Overall, major bleeding events

were less common in the
clopidogrel study arm, with
substantially fewer
gastrointestinal bleeding
events.

CASPAR (Clopidogrel and AcetylSalicylic Acid in bypass Surgery for Peripheral Arterial Disease)*!, 2010
Aspirin plus clopidogrel The primary endpoint There was no difference in the
primary endpoint between the

two groups (HR 0.98, 95% CI

0.78—1.23) in the overall
population. The primary
endpoint was reduced by

DAPT for prosthetic grafts (HR
0.65, 95% CI 0.45—0.95, p =

.025) but not for vein grafts

(HR 1.25, 95% CI 0.94—1.67).

No notable difference in
GUSTO bleeding between
groups.

CHARISMA (Clopidogrel and Aspirin vs. Aspirin Alone for the Prevention of Atherothrombotic Events)™'%, 2006

The relative risk was similar

between treatment arms (RR

0.93, 95% CI 0.83—1.0). In the
subgroup with established CV
disease the RR was 0.88, 95%

CI 0.77—0.998 in favour of
DAPT. Overall, moderate
bleeding events were more
common in the DAPT arm

(HR 1.62, 95% CI 1.27—2.08).

The EUCLID trial
excluded patients who
were poor clopidogrel
metabolisers,
(considering the
cytochrome P-450 2C19
allele, defined as a
genotype with two loss of
function alleles) which
may not make findings
generalisable.

In the PAD subgroup, the
corresponding risk
reduction ratio was
23.8% (95% CI 8.9—36.2
in favour of clopidogrel).

The majority of patients
had CLTI (around 66%)
who had venous grafts
(around 70%).

Among patients with
established CV disease,
2 838 had PAD as study
entry criteria. A post hoc
subgroup analysis in this
subgroup demonstrated a
non-significant reduction
in MACE in the DAPT
arm (HR 0.87, 95% CI
0.67—1.13) The rates of
severe, fatal, or moderate
bleeding did not differ
between the groups in
this post hoc analysis,
whereas minor bleeding
was increased with
DAPT.

Continued
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Table 7-continued

Patient population
and setting

Intervention vs.
control

Outcome measures

Relevant findings

Notes

COMPASS (Cardiovascular OutcoMes for People using Anticoagulation Strategies)"*, 2017

7 470 patients with
stable atherosclerotic
vascular disease.

Rivaroxaban 2.5 mg
twice a day plus aspirin
100 mg once a day
n=9152vs.
rivaroxaban 5 mg
twice a day plus
placebon =9 117 vs.
aspirin 100 mg plus
placebo n = 9 126.

The primary efficacy
endpoint was a composite
of myocardial infarction,
stroke, or death from
cardiovascular causes.

POPADAD (Prevention Of Progression of Arterial Disease And Diabetes)****, 2008

1 276 adults aged
>40 with type 1 or
type 2 diabetes and
an ankle brachial
pressure index of >
.99 but no
symptomatic
cardiovascular
disease.

VOYAGER PAD (Vascular Outcomes Study of ASA (acetylsalicylic acid) Along with Rivaroxaban in Endovascular or surgical limb Revascularisation

Aspirin plus placebo

(n = 318) or aspirin

plus antioxidant (n =
320) vs. placebo plus
placebo (n = 318)

for Peripheral Arterial Disease)'>°, 2020

6 564 patients with
chronic lower limb
atherosclerotic
disease undergoing
revascularisation
(open or
endovascular).

Aspirin 100 mg once a
day plus rivaroxaban
2.5 mg twice a day

(n =3 286) vs. aspirin
100 mg plus placebo
(n =3 278)

Two hierarchical
composite primary
endpoints of death from
coronary heart disease
or stroke, non-fatal
myocardial infarction or
stroke, or amputation
above the ankle for
critical limb ischaemia;
and death from coronary
heart disease or stroke.

Primary efficacy outcome:
a composite of acute limb
ischaemia, major
amputation for vascular
causes, myocardial
infarction, ischaemic
stroke, or death from
cardiovascular causes.
Principal safety outcome:
major bleeding, defined
according to the
Thrombolysis in
Myocardial Infarction
(TIMI) classification. ISTH
major bleeding was a
secondary outcome.

Compared with aspirin
monotherapy, the hazard ratio
for the primary efficacy
outcome was 0.76, (95% CI
0.66—0.86) in favour of
rivaroxaban plus aspirin.
Major bleeding events were
more common in the
rivaroxaban plus aspirin group
(HR 1.70, 95% CI 1.40—2.05).
Rivaroxaban monotherapy was
not superior to aspirin
monotherapy but resulted in
more major bleeding events.

No statistically significant
difference between any
endpoint for any group.

After three year follow up
there was a statistically
significantly lower incidence
of the primary efficacy
outcome in the aspirin plus
rivaroxaban group (HR 0.85,
95% CI 0.76—0.96), with no
statistically significant
increase in TIMI major
bleeding, but a significant
incidence of ISTH major
bleeding (HR 1.42, 95% CI
1.10—1.84) when compared
with aspirin alone.

In a symptomatic LEAD
subgroup analysis (n =4
129), the estimated net
clinical benefit of the
combination treatment
(defined as the combined
risk of MACE and MALE
events including major
amputation) balanced
against fatal or critical
organ bleeding was
22% (HR 0.78, 95% CI
0.63—0.95).

Pantoprazole 40g was
also randomised within
the study arms.
Pantoprazole reduced the
risk of bleeding from
gastroduodenal lesions
(HR 0.52, 95% CI
0.28—0.94, p = .03)
but the number needed
to treat was high

(n = 982, 95% CI
609—2 528).

Multiple subgroup
analyses have been
published. A reduction in
ALI was the main outcome
in the composite, driving
the significant result (HR
0.67, 95% CI 0.55—0.82).
There was concomitant,
non-randomised use
of clopidogrel in
approximately 51%
of trial patients.
Additionally, the
surgical subgroup (HR
0.79 95% CI 0.66—0.95)
showed a significant
difference for the primary
efficacy outcome while
the endovascular
subgroup difference did
not reach significance (HR
0.90 95% CI 0.77—1.05).
Continued
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Table 7-continued

Intervention vs.
control

Patient population
and setting

Outcome measures

Relevant findings Notes

WAVE (Warfarin and Antiplatelet Vascular Evaluation)'*°, 2007
2 161 patients with VKA plus antiplatelet
PAD and established therapy (n = 1 080) vs.
atherosclerosis of antiplatelet therapy
lower limb, carotid, (n =1 081).
or subclavian
arteries. 82% of
randomised patients
had lower limb
atherosclerosis; all
these patients were,
or had previously
been, symptomatic.

MACE).

The first co-primary
outcome was myocardial
infarction, stroke, or death treatment arms (RR 0.92, 95% Patients with a pre-
from cardiovascular causes CI 0.73—1.16 and RR 0.91,
(3-P MACE). The second
co-primary outcome was
myocardial infarction,
stroke, severe ischaemia of patients treated with VKA +
the peripheral or coronary
arteries leading to urgent
intervention, or death from
cardiovascular causes (4-P

Both 3-P and 4-P MACE rates
were similar between

The INR was set at 2.0
—3.0.

existing indication for
95% CI 0.74—1.12, antithrombotics were
respectively). Life threatening excluded.

bleeding was more common in Most patients had LEAD
(82%).

aspirin (RR 3.41, 95% CI 1.84

—6.35).

ABI = ankle brachial index; ALI = acute limb ischaemia; CI = confidence interval; CLTI = chronic limb threatening ischaemia; CV =
cardiovascular; DAPT = dual antiplatelet therapy; GFR = glomerular filtration rate; INR = International Normalised Ratio; ISTH =
International Society on Thrombosis and Haemostasis; HR = hazard ratio; LEAD = lower extremity arterial disease; MACE = major adverse
cardiovascular events; MALE = major adverse limb events; OR = odds ratio; TIMI = Thrombolysis In Myocardial Infarction; PAD =
peripheral arterial diseases; RR = risk ratio; SD = standard deviation, VKA = vitamin K antagonist.

* Dedicated LEAD trial.
T Subgroup analysis of broader arterial disease trial.

In the whole of section 4, primary (cardiovascular) pre-
vention refers to the prevention of cardiovascular events in
patients with no history of prior events. Secondary (car-
diovascular) prevention refers to the prevention of cardio-
vascular events for a patient who has already experienced a
cardiovascular event (Table 7).

4.1. Atherosclerotic carotid artery disease

Antithrombotic treatment for patients with atherosclerotic
carotid disease depends on asymptomatic or symptomatic
presentation and whether the patient is undergoing surgical or
endovascular treatment or medical management alone. The
aim of antithrombotic medication in this setting is to reduce
the risk of ischaemic cerebral events, as well as reducing the
risk of future non-cerebral secondary cardiovascular events.

This section covers antithrombotic recommendations for
patients with established atherosclerotic carotid artery
stenosis. It was developed at the same time as the 2023
update of the ESVS Management of Atherosclerotic Carotid
and Vertebral Artery Disease guidelines.®’

4.1.1. Asymptomatic atherosclerotic carotid disease not
undergoing intervention. This section considers patients
presenting with asymptomatic atherosclerotic carotid dis-
ease with no symptomatic atherosclerosis in any other
territory. In a systematic review of 11 391 patients with >
50% asymptomatic carotid artery stenosis, two thirds of
deaths were cardiac.**" In the Asymptomatic Cervical Bruit
RCT, 372 patients with > 50% asymptomatic carotid ste-
noses were randomised to 325 mg aspirin vs. placebo. There
was no difference in all cause ischaemic events or all cause
death at two years, although the study may have been

underpowered.?? In the prospective cohort Asymptomatic

Carotid Emboli Study (ACES), aspirin therapy was associated
with lower rates of ipsilateral stroke and cardiac death in
asymptomatic patients with atherosclerotic carotid dis-
ease.””® One hundred and one patients with asymptomatic
carotid disease in the prospective Oxford vascular study
who took aspirin and eventually experienced a cerebral
event were less likely to present with a major stroke;
however, this was based on one minor stroke event.'?*

CAPRIE did not specifically report for patients with asymp-
tomatic carotid stenoses; however, it showed that clopidogrel
was associated with a reduction in future cardiovascular
events in patients with established PAD.° A combination of
aspirin and clopidogrel was assessed in the CHARISMA trial,
where 7% of recruits had an asymptomatic 50 — 99% carotid
stenosis; there was no evidence that aspirin with clopidogrel
conferred a benefit over aspirin alone.*

These data were examined in a systematic review and
expert consensus process for the ESVS carotid guideline.**®
The conclusion was that patients with > 50% asymptomatic
carotid stenoses are recommended to have aspirin mono-
therapy, with clopidogrel or dipyridamole considered if
intolerant.

Recommendation 6

Patients with asymptomatic > 50% carotid artery stenoses are
recommended to be offered aspirin (75 — 325 mg) to reduce
the risk of secondary cardiovascular events.

Class Level References ToE

I King et al. (2013),"**
Murphy et al. (2019)'*°
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Recommendation 7

Patients with asymptomatic > 50% carotid artery stenoses
who are intolerant or allergic to aspirin should be offered
clopidogrel (75 mg) to reduce the risk of secondary
cardiovascular events. If allergic to both aspirin and
clopidogrel, dipyridamole (200 mg twice daily) should be
considered.

Class Level References ToE

Ila CAPRIE (1996),”
Murphy et al. (2019)'%°

4.1.2. Symptomatic atherosclerotic carotid disease. The
majority of the included RCTs examining antiplatelet ther-
apy after transient ischaemic attack (TIA) or ischaemic
stroke only included patients with high risk TIA defined as
an ABCD? score'’® of > 4, or minor ischaemic stroke
defined as National Institutes of Health Sciences Score'”’
< 3 and no persistent disabling neurological deficit. These
trials also measured the degree of carotid stenoses variably
and excluded patients undergoing intervention. These in-
clusion and exclusion criteria are different from the studies
used to determine benefit from carotid intervention and
recommendations reflect these facts wherever possible in
the class and level chosen.
4.1.2.1. Early initiation of antiplatelet therapy following
symptoms. Starting antiplatelet therapy as early as possible
following cerebral ischaemic events is important; a meta-
analysis of 12 randomised trials including 15 778 patients
reported that aspirin monotherapy started immediately
after ischaemic stroke or TIA reduced the risk of recurrent
stroke by 60% and disabling or fatal recurrent stroke by 70%
when compared with placebo or nothing.**®
4.1.2.2. Dual antiplatelet therapy for patients not under-
going intervention. Three randomised trials compared
aspirin plus dipyridamole with aspirin alone.'®*”"**° These
trials randomised patients within 24 hours of symptoms to
six months after TIA or ischaemic stroke symptoms to
aspirin plus dipyridamole, aspirin monotherapy, or pla-
cebo. Aspirin plus dipyridamole was more effective than
aspirin monotherapy in preventing recurrent stroke” or
recurrent ischaemic vascular events in patients with TIA or
ischaemic stroke™® and can be safely started within 24
hours of symptom onset.*”® Long term aspirin plus
dipyridamole has not been shown to be superior to clo-
pidogrel monotherapy in reducing recurrent stroke for
patients with ischaemic stroke in a well powered (20 332
patient) RCT.**°

Two RCTs, POINT*" and CHANCE'” have shown that DAPT
(dose ranges were clopidogrel 300 — 600 mg with aspirin 50
— 325 mgto load, followed by 75 mg of clopidogrel and 75 mg
of aspirin during the first 21 or 90 days after the index event)
reduced the risk of stroke, MI, and cardiovascular death by
30%, compared with aspirin alone for patients with TIA or

minor stroke. This benefit was seen most within the first 21
days after the index event; however, these trials excluded
patients waiting for a carotid endarterectomy (CEA). A pooled
meta-analysis of both trials also showed a reduction in
disabling stroke or death, mainly up to 21 days after the index
event.”®* A further meta-analysis that also included the
FASTER trial*® (which was stopped early due to a failure to
recruit patients at the pre-specified minimum enrolment
rate), showed that, at 90 days, the combination of aspirin and
clopidogrel substantially reduced non-fatal ischaemic or
haemorrhagic stroke, non-fatal ischaemic stroke, and func-
tional disability compared with aspirin alone.

Three smaller RCTs and one observational study have also
evaluated the effect of aspirin plus clopidogrel vs. aspirin
alone on rates of spontaneous micro-embolic signals in pa-
tients with symptomatic carotid stenosis, which is an
important predictor of increased stroke risk.*>> The CARESS
RCT reported significant reductions in ongoing micro-embo-
lisation in patients randomised to aspirin plus clopidogrel
with a > 50% symptomatic carotid stenosis who were micro-
embolic signal positive at baseline compared with aspirin
alone.’® However, it was not powered to show differences in
clinical outcome. The AMBDAP RCT revealed a similar
reduction in embolisation of the two study groups, that is,
aspirin plus dipyridamole and aspirin plus clopidogrel for
patients with > 50% symptomatic carotid stenosis.’ In a
prospective audit, starting aspirin plus clopidogrel in the TIA
clinic (after intracranial haemorrhage was excluded on
computed tomography [CT] or magnetic resonance imaging
[MRI]) was associated with reductions in recurrent TIA or
stroke before expedited CEA, plus reductions in micro-
embolic signals.”** Sustained embolisation in the early period
after CEA is a predictor of post-operative thromboembolic
stroke.”®* One study randomised 100 CEA patients estab-
lished on 150 mg aspirin daily (84% SCS) to a single dose of 75
mg clopidogrel (n = 46) or placebo (n = 54) 12 hours before
CEA."° Compared with placebo, clopidogrel statistically
significantly reduced the odds of having > 20 emboli on
transcranial doppler in the first three post-operative hours
(p = .010).

In the THALES trial (which also excluded patients under-
going CEA), aspirin (300 — 325 mg followed by 75 — 100
mg) with ticagrelor (180 mg loading dose followed by 90 mg
twice/day) vs. aspirin monotherapy resulted in a 17% rela-
tive risk reduction of stroke or death at 30 days for patients
with TIA or minor stroke.?” In a subgroup analysis, ticagrelor
with aspirin also prevented disabling stroke or death
defined in patients with a recurrent stroke at day 30.*%°
However, ticagrelor with aspirin was not directly compared
with clopidogrel with aspirin and these patients were not
awaiting CEA.

The ESPS-2 study randomised aspirin (50 mg twice/day) vs.
dipyridamole (200 mg twice/day) vs. aspirin and dipyridamole.
There was benefit to the aspirin and dipyridamole in combi-
nation with a 25% reduction in stroke compared with aspirin
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alone."” Aspirin and dipyridamole therefore remains a valid
choice if the patient is intolerant or allergic to clopidogrel.

Recommendation 8

Patients with transient ischaemic attack or minor ischaemic
stroke with any degree of carotid artery stenosis not
undergoing carotid endarterectomy or stenting are
recommended to have dual antiplatelet therapy with aspirin
(75 — 325 mg) and clopidogrel (75 mg) for 21 days followed by
clopidogrel 75 mg, or long term aspirin (75 — 100 mg) plus
dipyridamole (200 mg twice daily) to reduce the risk of stroke.

Class Level References ToE

I Johnston et al. (2018),%"
Wang et al. (2013),"?
Kennedy et al. (2007)'8

Recommendation 9

Patients intolerant or allergic to clopidogrel with transient
ischaemic attack or minor ischaemic stroke with any degree
of carotid artery stenosis not undergoing carotid
endarterectomy or stenting should be considered for dual
antiplatelet therapy with aspirin and ticagrelor (30 days) or
aspirin and dipyridamole (14 days) as an alternative to
aspirin and clopidogrel to reduce the risk of stroke.

Class Level References ToE

Ila Diener (1996),"”
Amarenco et al. (2020)"°°

4.1.2.3. Antiplatelet therapy before and after carotid
endarterectomy. The Aspirin and Carotid Endarterectomy
(ACE) randomised trial examined varying doses of aspirin
prior to CEA for TIA or stroke.? The combined rate of stroke,
M, and death was lower in the low dose groups than in the
high dose groups at 30 days (5.4 vs. 7.0%; p = .070) and at
three months (6.2 vs. 8.4%; p = .030).

While the RCTs outlined in section 4.1.2.2 have been
shown to benefit from DAPT after minor stroke or high risk
TIA for patients not undergoing intervention, there is no
high quality randomised clinical evidence for dual anti-
platelets for patients undergoing CEA. A prospective audit
has shown that during a 48 — 72 hour delay between pa-
tients being seen in a TIA clinic and undergoing endarter-
ectomy, 13% experienced recurrent stroke or TIA.**?
Starting aspirin and clopidogrel immediately in the TIA clinic
reduced recurrent clinical cerebrovascular events prior to
CEA from 13% to 3% and was not associated with a notable
increase in bleeding complications.*** A further study re-
ported that the incidence of re-exploration for neck hae-
matoma was 1.5% on no antiplatelet therapy, 1.2% on
aspirin monotherapy, 0.7% on clopidogrel monotherapy,
and 1.4% on aspirin with clopidogrel therapy.**’ Two pro-
spective studies have shown that long term aspirin therapy
after CEA was associated with a substantial improvement in
long term survival."***3° There is currently no high quality
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evidence regarding the safety of ticagrelor or combination
of aspirin with ticagrelor in patients awaiting urgent CEA.

Because of a lack of evidence on following the new DAPT
regimens prior to CEA,**° a definitive recommendation on
antiplatelet therapy cannot be made. However, the magni-
tude of benefit for DAPT has recently been shown to be so
great that it must be considered by local teams. As part of
local protocols, several recommendations can be made
around the timing and dose of therapy. The term recently
symptomatic includes patients with symptoms in the past
six months, which was the inclusion criterion in the Euro-
pean Carotid Surgery Trial/North American Carotid Endar-
terectomy Trial.**>%2

Recommendation 10

Protocols for antiplatelet therapy for symptomatic patients
prior to carotid endarterectomy or stenting should be made
by local teams. Doses should follow the major randomised
trial regimens.

Class Level References

I |

| Consensus

Recommendation 11

Patients who are to undergo carotid endarterectomy are
recommended to have antiplatelet therapy before the
procedure, in the peri-operative period, and over the long
term.

Class Level References ToE

I Kretschmer (1990),"%°
Lindblad (1993),"%°
Murphy (2019)"?°

Recommendation 12

Patients with a > 50% carotid stenosis experiencing transient
ischaemic attack or minor stroke awaiting carotid
endarterectomy are recommended for early institution of
antiplatelet therapy to reduce recurrent stroke risk.

References ToE

Pan et al. (2019),""
Batchelder et al. (2015),'*®
Stone et al. (2011),"%”
Payne et al. (2004)'°°

Level

Class

I

Recommendation 13

Recently symptomatic patients who are to undergo carotid
endarterectomy should be considered for dual antiplatelet
therapy with aspirin (75 — 325 mg) and clopidogrel (75 mg)
peri-operatively to reduce recurrent stroke risk.

Class Level References ToE

Iia Payne et al. (2004),””
Markus et al. (2005),'°
Batchelder et al. (2015),'%*

Pan et al. (2019)'%!
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Recommendation 14

Recently symptomatic patients who are to undergo carotid
endarterectomy for whom antiplatelet monotherapy is
preferred should be considered for aspirin (300 — 325 mg
daily) for 14 days followed by lower doses (75 — 162 mg
daily) to reduce the recurrent stroke risk.

Class Level References ToE

IIa Taylor et al. (1999)°

Recommendation 15

Patients who are to undergo carotid endarterectomy are
recommended to preferentially have low dose aspirin (75 —
325 mg daily) rather than higher doses to reduce recurrent
stroke risk.

Class Level References ToE

1 I:_ Taylor et al. (1999)”

4.1.2.4. Antiplatelet therapy before and after carotid
artery stenting. The same principles for cardiovascular
prevention apply for patients undergoing carotid artery
stenting (CAS) as for those undergoing CEA. Additionally,
there are four principal mechanisms involved in stroke
occurrence in CAS: distal embolisation due to ruptured
plague, mural thrombus formation mediated by platelet
activation secondary to intimal injury due to stent
placement, stent thrombosis, and haemodynamic
compromise around the procedure.****** There is again a
paucity of large volume randomised data regarding
antithrombotic therapy both in the peri-operative period
and in the long term after CAS. There are two small RCTs
examining peri-operative antithrombotic treatment for
CAS. One compared low dose aspirin plus clopidogrel
with aspirin plus anticoagulation in the form of heparin.
This RCT showed a lower incidence of both ischaemic (0
vs. 25%, respectively) and haemorrhagic complications (9
vs. 17%, respectively) in the dual antiplatelet arm.**®
The trial was stopped early because of complications in
the aspirin plus heparin arm. The second compared
aspirin plus ticlopidine with aspirin plus heparin in 100
patients, 50 in each arm. Aspirin plus heparin was
associated with a statistically significant increase in
ipsilateral ischaemic stroke or TIA (16% vs. 2%; p <
.050) and no difference was found in bleeding compli-
cations (4% vs. 2%; p > .050).**° These trials set a
standard for DAPT for CAS, and was carried through into
the protocols of some of the larger trials comparing
carotid stenting with CEA. In CREST, aspirin 325 mg
twice a day and clopidogrel 75 mg twice a day was
recommended for > 48 hours before CAS, followed by
aspirin 325 mg daily for 30 days, combined with either
clopidogrel 75 mg daily or ticlopidine 250 mg twice daily
for at least four weeks.™

Most investigators, supported by a consensus docu-
ment on CAS by five societies, advise at least four

weeks of treatment with aspirin and clopidogrel post-
procedure.**’

Recommendation 16

Patients scheduled for carotid artery stenting for carotid
stenosis are recommended to have dual antiplatelet therapy
consisting of aspirin (75 — 325 mg) plus clopidogrel (75 mg)
to reduce recurrent stroke risk. Clopidogrel should be started
at least three days before stenting or as a single 300 mg
loading dose in urgent cases.

Class Level References ToE

I McKevitt et al. (2005),"*
Murphy et al. (2019)'*°

Recommendation 17

Patients undergoing carotid artery stenting are
recommended to have dual antiplatelet therapy with aspirin
and clopidogrel continued for at least four weeks after
carotid stenting, then clopidogrel 75 mg continued
indefinitely to reduce stroke risk.

Class Level References ToE

I McKevitt et al. (2005),'*”
Murphy et al. (2019)**°

4.1.2.5. Antiplatelet therapy for prevention of future
cerebral and cardiovascular events following symptoms or
intervention. Several randomised trials have assessed single
or DAPT in patients with ischaemic cerebral events: ESPS-
2,"” CAPRIE,” ESPRIT,'® PROFESS,”®> CHANCE,"* POINT,”" and
THALES.”’ In terms of longer term outcomes when consid-
ering de-escalation of DAPT, ESPS-2"7 and ESPIRIT*® did not
de-escalate DAPT (aspirin plus dipyridamole which was long
term) in the treatment arm during the trial design.
CHANCE™® and POINT?* both examined DAPT (aspirin plus
clopidogrel vs. aspirin for 90 days) after stroke and did not
de-escalate the DAPT arm. THALES?” examined DAPT with
aspirin plus ticagrelor vs. aspirin for 30 days after stroke and
did not examine antiplatelet de-escalation.

PROFESS™® randomised 20 332 patients with ischaemic
stroke to aspirin plus dipyridamole vs. clopidogrel. There was
no difference in recurrent stroke rates between aspirin plus
dipyridamole vs. clopidogrel at three months. CAPRIE® exam-
ined aspirin vs. clopidogrel in patients with arterial disease,
including a subgroup of patients with ischaemic stroke and a
subgroup with carotid atherosclerosis, and found in favour of
clopidogrel (Table 7). The (non-powered) stroke subgroup
showed no clear difference for the primary outcome between
aspirin and clopidogrel.” Based on these RCTs, clopidogrel
single therapy following DAPT with aspirin plus clopidogrel or
aspirin plus ticagrelor, or long term aspirin and dipyridamole is
the recommended first line medium and long term antith-
rombotic therapy for patients with ischaemic stroke. This is
worked into the post-intervention recommendations above.

There is evidence both following coronary stenting**® and
stroke or TIA not undergoing intervention,™*° that long term
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DAPT with aspirin and clopidogrel increases the risk of
major bleeding more than it improves the risk of cardio-
vascular events.

Recommendation 18

Patients with ischaemic cerebral events both undergoing and
not undergoing carotid intervention are not recommended to
have dual antiplatelet therapy with aspirin and clopidogrel
long term as it confers no benefit over single antiplatelet
therapy but increases the bleeding risk.

Class Level References ToE

Diener (2004)'*°
4.1.2.6. Anticoagulation for atherosclerotic carotid dis-
ease. The WAVE trial, which randomised the combination of
VKA at full dose plus aspirin vs. aspirin alone, included some
patients with carotid artery atherosclerosis. The exact
number was not stated, but 394 of the 2 161 patients in the
trial had “other arterial disease” as defined by subclavian
artery stenosis, prior CEA, TIA or stroke, or asymptomatic
carotid stenosis of > 50%.°° There was no difference in
major cardiac or limb events; however, there was a three-
fold increased risk of life threatening bleeding with full dose
warfarin in addition to antiplatelet therapy.*

The COMPASS trial randomised patients to aspirin and
low dose rivaroxaban, aspirin alone, and low dose rivar-
oxaban alone, and included 1 919 patients with carotid
disease which was defined as prior carotid revascularisa-
tion or asymptomatic carotid artery stenosis of at least
50% diagnosed by duplex ultrasound or angiography.'* The
whole trial results favoured the combination of aspirin and
low dose rivaroxaban. There was no statistically significant
benefit for combination therapy with aspirin and low dose
rivaroxaban, vs. aspirin alone in the carotid subgroup for
preventing stroke, MI, or cardiovascular death.”*° Howev-
er, non-powered subgroups would not be expected to
reach statistical significance. The major problem with
forming recommendations for patients with carotid ste-
noses from COMPASS was that patients with pre-existing
indications for DAPT and a non-aspirin antiplatelet were
excluded, which would exclude many patients in this
section. Figure 1 summarises antithrombotic recommen-
dations for patients with atherosclerotic carotid and ver-
terbral artery disease.

4.2. Atherosclerotic vertebral artery disease

There is considerably less literature reporting antith-
rombotics for patients with atherosclerotic vertebral dis-
ease (asymptomatic or symptomatic). There have been no
specific trials evaluating the effect of antiplatelet therapy in
patients with asymptomatic or symptomatic vertebral ste-
nosis; however, given their risk profile, it is reasonable to
adopt the same recommendation strategy as for carotid
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disease. There are no data regarding anticoagulation for
patients with atherosclerotic vertebral disease. There are
also no long term data regarding long term DAPT in this
population and the safety of dual antiplatelet regimens has
not been assessed in patients with vertebral artery disease.

4.3. Atherosclerotic upper limb arterial disease

Asymptomatic upper limb atherosclerotic arterial disease
may be seen by vascular specialists. There is no specific evi-
dence on the risks and benefits of antithrombotics for this
patient group. Patients with asymptomatic upper limb arte-
rial disease will have been included in both the Asymptomatic
Atherosclerosis trial"*° and the POPADAD trial’? because of
their selection criteria; however, subgroup analyses are not
presented and there is no evidence in the literature on
antithrombotics for isolated asymptomatic upper limb arte-
rial disease. The cardiovascular risk of isolated asymptomatic
upper limb disease is also not well described in the literature.

Symptomatic upper limb arterial disease represents an
independent cardiovascular risk factor.’® It is strongly
associated with arterial disease in other territories such as
the coronary arteries, lower extremities, or carotids.’>****
The most frequent lesions in this vascular bed affect the
subclavian arteries and the innominate trunk.'**

No RCTs have studied the influence of antithrombotic
treatment on the symptoms of patients with upper limb
atherosclerotic disease, nor on their cardiovascular risk. A
retrospective study of 274 patients compared the haemo-
dynamic and clinical evolution of atherosclerotic upper limb
arterial disease with antiplatelet therapy vs. endovascular
repair.”>* After a mean follow up of 42 months, patients
treated endovascularly had long term haemodynamic
improvement but, at the same time, many of those treated
conservatively improved clinically until they became
asymptomatic.

This lower quality evidence combined with the evidence
for trials of PAD in sections 4.5.2 and 4.5.5 leads to a
recommendation of single antiplatelet therapy for chronic
symptomatic disease and an individualised strategy post-
intervention for the innominate and subclavian arteries.
Specific agents cannot be recommended based on the
literature because patients with subclavian disease were
not formally included in the major trials, and while some
may have been captured by the inclusion criteria, no
separate data have been published.”**?°

Recommendation 19

Patients with chronic symptomatic upper limb arterial
disease should be considered for single antiplatelet therapy
for secondary prevention of cardiovascular events.

Class Level References ToE

Ila Aboyans (2007),">"
Schillinger (2002)">*
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Patient with carotid artery stenosis

This includes the use of proton pump inhibitors for patients with a history of upper digestive tract lesions, or who are at higher risk for gastrointestinal
bleeding (Class IIa level C)

v

)’

Asymptomatic > 50% | |

Symptomatic* |

! :

v

| Planned intervention

| | Not undergoing intervention |

Clopidogrel (75 mg) if intolerant or

allergic to aspirin or dipyridamole

(200 mg twice/day) if intolerant or
allergic to both (Class IIa level C)

or

Y v

Aspirin and ticagrelor (30 days) or aspirin and
ipyridamole ays or long term) i
v dipyridamole (14 d 1 ) if

Carotid

If undergoing intervention
endarterectomy

Carotid stenting

intolerant or allergic to clopidogrel
(Class Ila level B)

v

Aspirin (75-325 mg)
and clopidogrel (75
mg) for 21 days
(Class Ila level C)

or

Y
Aspirin alone
75-325 mg
(Class Ila level B)

Recommendation 20

Patients post-revascularisation for upper limb atherosclerotic
arterial disease are recommended to have an individualised
antithrombotic strategy balancing risks and benefits to

reduce the risk of secondary cardiovascular and limb events.

Class Level References

Consensus

4.4. Atherosclerotic renal and mesenteric arterial disease

Renal and mesenteric artery atherosclerotic lesions are
associated with an increased cardiovascular risk.>® In
addition, the involvement of the renal artery can cause

*Randomised control trial antiplatelet therapy
data based on high risk transient ischaemic
attack: ABCD? score of = 4. Minor ischaemic
stroke: National Institutes of Health Sciences
score < 3 -5 and no persistent disabling
neurological deficit

Class of recommendation

Class Ila, should
be considered

Class IIb, may
be considered

hypertension, which may be difficult to manage, and
worsen kidney function.

There are minimal data in the literature on antithrombotic
therapy specifically for atherosclerotic renal arterial disease.
There are no RCTs examining the effect of antithrombotic
treatment on the cardiovascular prognosis, renal function, or
control of arterial hypertension of patients with renal artery
stenosis. However, renal artery stenosis is strongly associated
with poor cardiovascular outcomes and is often asymptom-
atic from a patient point of view, even if there is decreased
renal function or hypertension.156 A retrospective case series
of 226 patients with renal arterial disease showed a reduced
risk of death from (unspecified) antiplatelet therapy
compared with no antiplatelet therapy started after the
diagnosis of symptomatic or asymptomatic renal artery ste-
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nosis.”>” There are several large RCTs on the effect of

endovascular intervention on renal artery stenosis. Only
three of the seven of these published up to 2016 specified
the use of antiplatelet therapy in their protocol, but it is
reasonable to assume that the medical therapy arm of these
trials included single antiplatelet therapy.*®

Patients with mesenteric arterial disease are also known
to have a high risk of cardiovascular events including cardiac
death.”® There are no RCTs examining the use of antith-
rombotics for mesenteric arterial disease. Two low quality
retrospective case series show a reduced incidence of
complications during endovascular intervention for patients
taking unspecified antiplatelet therapy,**® as well as a
reduction in the mortality rate.”>® Taking these factors into
account it is reasonable to recommend single antiplatelet
therapy for patients with chronic mesenteric ischaemia.
Acute embolic mesenteric ischaemia should be treated as
per recommendations in section 4.7.

There is no evidence for antithrombotic therapy following
endovascular revascularisation for renal or mesenteric
arterial disease. Based on coronary and lower limb endo-
vascular practice (see section 4.5.5.2), a limited course of
DAPT should be considered.

Recommendation 21

Christopher P. Twine et al.

referred to the vascular specialist and risk factor manage-
ment will be the mainstay of treatment.* For the purpose
of this section, this patient group does not have symp-
tomatic arterial disease in any territory, or a pre-existing
indication for antithrombotic therapy.

There have been a number of RCTs examining antiplatelet
therapy for asymptomatic PAD (which included a large
proportion of patients with asymptomatic LEAD), the largest
of which were the Aspirin for Asymptomatic Atherosclerosis
trial”*° and the POPADAD trial.”” Neither of these trials
showed benefit for aspirin over placebo, the latter (POPA-
DAD) included only diabetics (Table 7). These trials, in
addition to several smaller randomised trials examining
single and DAPT for asymptomatic LEAD were combined in
meta-analyses showing no substantial benefit for any anti-
platelet therapy combination over placebo for any outcome,
although the bleeding risk was also not substantially
higher.>?

Recommendation 23

Patients with isolated asymptomatic lower extremity artery
disease are not recommended to have aspirin for
cardiovascular prevention.

Class Level References ToE

111 _ Ambler et al. (2020)°>

Patients with asymptomatic or symptomatic > 50%
atherosclerotic renal or mesenteric artery stenotic disease
should be considered for single antiplatelet therapy for
secondary prevention of cardiovascular events.

Class Level References ToE

Ila Ritchie et al. (2016),"”
Oderich et al. (2012)"°®

Recommendation 22

Patients post-revascularisation for atherosclerotic renal or
mesenteric artery disease who are not at high risk of bleeding
should be considered for a short course (minimum of one to
maximum six months) dual antiplatelet therapy (aspirin 75
mg and clopidogrel 75 mg) to reduce the risk of stent
thrombosis.

Class Level References

ITa | | Consensus

4.5. Atherosclerotic lower extremity arterial disease

Lower extremity arterial disease is common worldwide,
increasing in prevalence, and certain presentations are
associated with a notable risk of death, cardiovascular and
limb events.*®%*¢

4.5.1. Asymptomatic lower extremity arterial disease.
There are a number of ways LEAD without symptoms can be
diagnosed. An ankle brachial index may be performed as
part of a clinical examination. Diagnostic imaging for other
purposes such as CT, duplex ultrasound, and MRI may all
show LEAD incidentally. Due to the known cardiovascular
risks involved, patients with asymptomatic LEAD are often

4.5.2. Chronic symptomatic lower extremity arterial
disease. The benefit to risk ratio for antiplatelet therapy for
symptomatic LEAD is more favourable than for asymptom-
atic LEAD, because symptomatic patients experience more
ischaemic events than those who are asymptomatic.”” In
this context antiplatelet therapy serves two primary pur-
poses. The first is to reduce the risk of serious secondary
cardiovascular events such as Ml, stroke, and cardiovascular
death.’®” The second is to reduce the risk of acute limb
ischaemia (ALl), the development of chronic limb threat-
ening ischaemia (CLTI), and the subsequent risk of un-
planned revascularisation.®**%*

Patients with chronic symptomatic LEAD represent a
population at substantial risk of MACE, where the ben-
efits of antithrombotic treatment compared with placebo
or no treatment have been clearly demonstrated in large
RCTs and meta-analyses.'®>*®® Numerous studies have
also demonstrated that secondary preventive pharmaco-
therapy, including antithrombotic therapies are generally
underused in patients with LEAD.'®” This especially holds
true for patients who are not offered lower limb revas-
cularisation®®®7% Vascular specialists therefore need to
attach a high priority to the implementation or optimi-
sation of secondary preventive pharmacotherapies
whenever encountering a patient with chronic symp-
tomatic LEAD.
4.5.2.1. Single antiplatelet therapy. While the optimal
choice of antiplatelet agent has been extensively debated,
low dose aspirin or clopidogrel single therapy have
remained the most widely used antiplatelet agents in
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patients with chronic symptomatic LEAD.?® Large meta-an-
alyses lend support to this therapeutic choice by demon-
strating a relative risk reduction in excess of 20% for the
prevention of secondary cardiovascular events by anti-
platelet agents.’>'®®> However, these analyses are based on
older data that do not reflect complementary medical risk
reduction therapy, and a substantial proportion of RCTs
included in these evaluations studied an antiplatelet agent
other than aspirin or studied aspirin in combination with
dipyridamole. This may have distorted the results and ren-
ders conclusions about the efficacy of low dose aspirin
single therapy uncertain.*®> A growing body of evidence has
questioned the efficacy of low dose aspirin when used as a
standalone therapy in LEAD.”%*/*%73

In a subgroup analysis of CAPRIE, single antiplatelet
therapy with clopidogrel 75 mg was superior in terms of
MACE reduction compared with aspirin 325 mg, and the
overall safety profile of clopidogrel was at least as good as
that of aspirin (Table 7).° CAPRIE is now historical, and
modern patient populations will have different comorbid-
ities and medical therapies co-prescribed. Clopidogrel single
therapy was compared with ticagrelor single therapy among
patients with chronic LEAD in the EUCLID trial.® Although
the safety profiles for the two treatments were comparable,
treatment with ticagrelor did not reduce the primary MACE
endpoint compared with clopidogrel.® It should be noted
that the EUCLID trial actively excluded patients who were
poor metabolisers of clopidogrel, which may not make re-
sults generalisable to a non-tested population.

Recommendation 24

Patients with chronic symptomatic lower extremity arterial
disease are recommended to have single antiplatelet therapy
for secondary cardiovascular prevention.

References ToE

Level

Class

I

Antithrombotic Trialists
(2009),'%°

Nastasi et al. (2018),'7°
Ambler et al. (2020)°2

Recommendation 25

Patients with chronic symptomatic lower extremity arterial
disease should be considered for clopidogrel (75 mg) as the
first choice antiplatelet agent when single antiplatelet
therapy is indicated for secondary cardiovascular
prevention.

Class Level References ToE

Ila CAPRIE (1996),”
Hiatt et al. (2017)°

The antiplatelet agent cilostazol appears to confer a
walking distance benefit in patients with intermittent
claudication.”’* However, there is currently no high quality
evidence that it reduces MACE and or MALE events for
chronic LEAD patients not eligible for revascularisation.*’*
The benefit to risk ratio of cilostazol is also not completely
clear and has been questioned previously by the European
Medicines Agency leading to a restriction in its use.'””

Clinicians often view cilostazol as a drug to improve walking
distance for claudication rather than as an antiplatelet drug.
As a result of these factors there is insufficient evidence to
make a useful guideline recommendation.

Another antiplatelet agent that has been studied in pa-
tients with LEAD is vorapaxar which is no longer available in
the European Union but is included for completeness. The
TRA 2P-TIMI 50 trial enrolled 26 449 patients with different
atherosclerotic manifestations and compared the efficacy
and safety of vorapaxar with placebo in addition to standard
of care.”® Among them 3 787 patients had LEAD. The overall
MACE rate was comparable between vorapaxar and placebo
(11.3% vs. 11.9%; HR 0.94, 95% CI 0.78 — 1.14) in the LEAD
group; however, in a pre-specified secondary analysis vor-
apaxar reduced the risk of ALl (2.3% vs. 3.9%; HR 0.58, 95%
Cl 0.39 — 0.86) and also the rates of lower limb revascu-
larisation (18.4% vs. 22.2%; HR 0.84, 95% Cl 0.73 — 0.97).
Bleeding, including GUSTO moderate and severe bleeding,
occurred more frequently with vorapaxar compared with
placebo (7.4% vs. 4.5%; HR 1.62, 95% Cl 1.21 — 2.18).*7°
4.5.2.2. Dual antiplatelet therapy. The CHARISMA trial
enrolled 15 603 patients with established atherosclerotic
disease or multiple cardiovascular risk factors and studied
the efficacy of DAPT with clopidogrel plus aspirin vs. pla-
cebo plus aspirin for the prevention of MACE. Although
there was no overall difference, a post hoc subgroup anal-
ysis of 2 838 patients with symptomatic LEAD demonstrated
a non-signi