T20Z ‘8 Jequadaq uo Aq Bio'sfeuno feye//:dny wouy papeojumoq

Circulation

EDITORIAL

Navigating the Passage for Better Understanding
and Prognosis for Acute Limb Ischemia After
Lower-Extremity Revascularization

Mette Segaard®, PhD; Nikolaj Eldrup®®, PhD; Peter Brennum Nielsen(®, PhD

ntithrombotic treatment after lower extrem-
Aity revascularization (LER) for peripheral artery

disease (PAD) has been largely extrapolated
from subanalyses of trials involving patients undergo-
ing percutaneous coronary intervention, with limited
PAD-specific data.! However, post-LER patients are
at high risk of adverse limb and cardiovascular events,
reflecting both a more aggressive atherosclerotic state
and a higher postintervention inflammatory activity. This
increased risk persists years after the procedure despite
antiplatelet and statin therapy,?® which sparked increas-
ing interest in the role of more intense antithrombotic
strategies to reduce adverse outcomes without sig-
nificantly increasing the risk of bleeding.* The VOY-
AGER-PAD trial (Efficacy and Safety of Rivaroxaban in
Reducing the Risk of Major Thrombotic Vascular Events
in Subjects With Symptomatic Peripheral Artery Disease
Undergoing Peripheral Revascularization Procedures of
the Lower Extremities) provided evidence to guide post-
LER antithrombotic therapy by ascertaining the safety
and efficacy of dual-pathway inhibition (DPI; rivaroxaban
2.5 mg twice daily along with aspirin) versus aspirin, ini-
tiated within 10 days after revascularization in patients
undergoing surgical or endovascular LER below the
external iliac artery® At 3 years, the primary efficacy
end point (acute limb ischemia [ALI], major amputation,
myocardial infarction, ischemic stroke, or cardiovascu-
lar death) was significantly reduced with DPI versus
aspirin (hazard ratio [HR], 0.85 [95% ClI, 0.76-0.96]),
with a nonsignificant increase in TIMI (Thrombolysis in
Myocardial Infarction) major bleeding (HR, 1.43 [95%
Cl, 0.97-2.10]). VOYAGER-PAD was the first clinical

trial to include ALl and major amputation in the primary
end point, and the trial results were driven mainly by the
reduction seen in ALLS
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When combined end points are interpreted, it is rel-
evant to consider whether the individual clinical events
defining this combination have clinically meaningful
interpretation and that each of the individual events
has similar importance to patients. The prespecified
analysis of VOYAGER-PAD on the clinical course of ALI
presented by Hess et al® in this issue of Circulation is
therefore important and long awaited. The article reports
the results of a prespecified analysis of VOYAGER-PAD
investigating the clinical course of patients experiencing
ALl The investigators examined the risk and clinical fac-
tors associated with developing ALl the prognosis of AL,
and the effect of DPI on ALI alone among patients with
PAD after LER. Previous studies show that ALl is a dev-
astating manifestation of PAD that can rapidly progress
to limb loss and disability and carries a 30-day mortality
of #20%.” Over a median follow-up of 2.3 years, 5.8%
had at least 1 ALI event, with risk of ALI manifesting both
in the early post-LER period and later. This suggests that
ALI may be considered to be as important as myocardial
infarction and stroke. In addition, randomization to DPI
was associated with a 33% reduction in ALl compared
with aspirin (HR, 0.67 [95% ClI, 0.565-0.82]). This benefit
was apparent within 30 days after randomization (HR,
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0.45 [95% ClI, 0.24-0.85]) and continued over time (HR,
0.71 [95% ClI, 0.67-0.88]) regardless of revasculariza-
tion approach and baseline clopidogrel use.

Hess et al introduced a new combined end point,
severe ALl, defined as death, major amputation for vas-
cular causes, or peripheral revascularization and hospi-
talization for 27 days including at least 1 day in intensive
care unit within 30 days after the initial ALl event.
Although current analyses confirm the clinical relevance
of including ALl in the primary outcome, this new end
point definition to some extent questions the validity of
combined end points. It may be challenging to argue that
hospitalization of >7 days including 1 day in intensive
care is as important as either being amputated or under-
going an additional revascularization. In addition, we need
information on whether 1 day in the ICU was related to
local practice or a high clinical dependency for intensive
postoperative monitoring. Further questioning the severe
ALl end point, it is interesting that the statistically signifi-
cant reduction with DPI versus aspirin disappeared when
hospitalization of >7 days including 1 day in intensive
care was excluded (DPI, 30 of 3288 versus aspirin, 44
of 3278; 2 P>0.09).

At present, there are no validated prediction models
to identify patients with PAD who are at risk of develop-
ing ALl Hess et al applied multivariable regression analy-
ses to identify risk factors associated with ALI. Individual
risk factors included previous LER, current smoking, low
ankle-brachial index, long target lesion length, and surgi-
cal revascularization.® The methodology applied to iden-
tify these risk factors was based on stepwise selection
using a Pvalue criterion for covariate inclusion. However,
when regression models are developed and applied, it is
important to make a clear distinction between (causal)
explaining and prediction.? Indeed, the data at hand can-
not be considered an accurate representation of the
underlying construct (here the generalizability of the
population). The VOYAGER-PAD data provide excellent
ground for causal interpretation of the 2 treatment regi-
mens. Yet, in the controlled (ie, constrained) environment
of a trial, the data may be subject to heavy selection bias
from trial eligibility criteria, which obscures a realistic
context of prediction of ALl events among patients in
routine care clinical practice. Therefore, identifying risk
factors associated with ALl in the VOYAGER-PAD trial
data may be of little use for clinicians.

Although the article by Hess et al contributes to our
knowledge of risk and prognosis of ALl and the effi-
cacy and safety of DPI in patients with PAD after LER,
a key question remains. To what extent do these find-
ings apply to patients in routine clinical care for whom
the treatment is contemplated? Patients with symp-
tomatic PAD who undergo LER represent a vulnerable
subgroup of patients with multiple morbidities at high
risk of complications.?® These factors are well known to
influence enrollment in trials. The revascularization pro-
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cedure required for inclusion in VOYAGER-PAD had to
be successful, which may have induced a selection bias
toward healthier and more stable patients. Furthermore,
the trial excluded patients with procedural complica-
tions, those with significant ulceration, those undergoing
treatment for AL, and those with poorly controlled dia-
betes and hypertension. Thus, the benefit-risk balance
in patients seen in clinical practice may be different.
Recently, 2 studies based on French and Danish regis-
try data have provided data on the external applicability
of VOYAGER-PAD to patients encountered in routine
clinical practice®' In both studies, fewer than one-third
of patients who underwent revascularization in routine
practice would have been eligible in the VOYAGER-PAD
trial. Compared with participants enrolled in VOYAGER-
PAD, patients in routine care were older and had more
severe PAD, higher bleeding risk, and generally poorer
prognosis. Thus, caution is required when extending trial
results to a broader patient population, but these results
also confirm that eligible patients have a high risk for
major adverse limb and cardiovascular events and are
in great need of an effective prevention therapy. The
recent 2021 European Society of Cardiology consen-
sus on antithrombotic treatment in aortic disease and
PAD states that DPI should be proposed for patients
who are symptomatic or undergo LER in the absence of
high bleeding risk,"" thus reinforcing the need for care-
ful benefit-risk evaluation. This underscores the urgent
need for data from large, well-designed observational
studies to estimate the effectiveness and safety of DPI
among patients with PAD after LER in routine clinical
practice to confirm benefits and risks.

The question of effectiveness and safety in patients
receiving routine care remains to be answered, but the
article by Hess et al calls for attention on ALl events
among post-LER patients and strengthens the recom-
mendation for DPI in these patients. Aside from the
potential drawbacks highlighted here, data on ALl in
VOYAGER-PAD are important for guiding optimal treat-
ment aimed at decreasing amputations and improving
prognosis after LER. Despite DPI therapy, significant
risk remains, underscoring the importance of continuing
preventive therapies. It is clear that DPI is no silver bul-
let. Control of comorbid conditions such as hyperlipid-
emia, diabetes, and hypertension and smoking cessation
counseling remain important to mitigate the onset of and
deleterious consequences associated with ALI. The high
residual risk also serves as a call for further research
with a focus on ALl to provide more data on long-term
secondary prevention.

ARTICLE INFORMATION

Affiliations

Department of Cardiology, Aalborg University Hospital, Denmark (M.S,, PB.N.).
Aalborg Thrombosis Research Unit, Department of Clinical Medicine, Faculty of

December 7,2021 1843

m
=
=
=]
==
=
=




—
—
o=
=
=
=
(o]

T20Z ‘8 Jequedaq uo Aq Bio'sfeusno feye/:dny wo.y papeojumoq

Segaard et al

Health, Aalborg University, Denmark (M.S, PB.N.). Department of Vascular Sur-
gery, Rigshospitalet, Copenhagen University, Denmark (N.E.).

Sources of Funding
None.

Disclosures

Dr Segaard has received consulting fees from Bayer. Dr Eldrup has served as
an investigator for Bayer and has received fees for speaking engagements from
Bayer, Amgen, and AstraZeneca. Dr Nielsen has received fees for speaking en-
gagements from BMS/ Pfizer; fees for consulting from Bayer and Daiichi-Sankyo;
and grant support from BMS/Pfizer and Daiichi-Sankyo Europe.

REFERENCES

1. Belch JJ, Dormandy J, Biasi GM, Biasi BM, Cairols M, Diehm C, Eikelboom
B, Golledge J, Jawien A, Lepantalo M, et al; CASPAR Writing Committee. Re-
sults of the randomized, placebo-controlled Clopidogrel and Acetylsalicylic
Acid in Bypass Surgery for Peripheral Arterial Disease (CASPAR) trial. J Vasc
Surg. 2010;562:825-833, 833.e1-833.e2. doi: 10.1016/j,jvs.2010.04.027

2. Segaard M, Nielsen PB, Skjoth F, Eldrup N, Larsen TB. Temporal changes in
secondary prevention and cardiovascular outcomes after revascularization
for peripheral arterial disease in Denmark: a nationwide cohort study. Circula-
tion. 2021;143:907-920. doi: 10.1161/CIRCULATIONAHA.120.047994

3. Hess CN, Wang TY, Weleski Fu J, Gundrum J, Allen LaPointe NM, Rogers
RK, Hiatt WR. Long-term outcomes and associations with major adverse
limb events after peripheral artery revascularization. J Am Coll Cardiol.
2020;75:498-508. doi: 10.1016/}jacc.2019.11.050

4. Savarese G, Reiner MF, Uijl A, DAmario D, Agewall S, Atar D, Baumgartner
|, Borghi C, De Carlo M, Drexel H, et al. Antithrombotic therapy and major
adverse limb events in patients with chronic lower extremity arterial disease:
systematic review and meta-analysis from the European Society of Cardiol-
ogy Working Group on Cardiovascular Pharmacotherapy in Collaboration

1844 December 7, 2021

Navigating the Passage After LER

with the European Society of Cardiology Working Group on Aorta and Pe-
ripheral Vascular Disease. Eur Hear J Cardiovasc Pharmacother. 2020;6:86—
93. doi:10.1093/ehjcvp/pvz036

. Bonaca MP, Bauersachs RM, Anand SS, Debus ES, Nehler MR, Patel MR,

Fanelli F, Capell WH, Diao L, Jaeger N, et al. Rivaroxaban in peripheral artery
disease after revascularization. N Engl J Med. 2020;382:1994-2004. doi:
10.1056/NEJM0a2000052

. Hess CN, Debus ES, Nehler MR, Anand SS, Patel MR, Szarek M,

Capell WH, Hsia J, Beckman JA, Brodmann M, et al. Reduction
in acute limb ischemia with rivaroxaban versus placebo in peripheral
artery disease after lower extremity revascularization: insights from
VOYAGER PAD. Circulation. 2021;144:1831-1841. doi: 10.1161/
CIRCULATIONAHA.121.055146

. Baril DT, Ghosh K, Rosen AB. Trends in the incidence, treatment, and out-

comes of acute lower extremity ischemia in the United States Medicare popu-
lation. J Vasc Surg. 2014;60:669-77.e2. doi: 10.1016/}jvs.2014.03.244

. Shmueli G. To explain or to predict? Stat Sci. 2010;256:289-310.

doi:10.1214/10-STS330

. Lapébie FX, Aboyans V, Lacroix P, Constans J, Boulon C, Messas E,

Ferrieres J, Bongard V, Bura-Riviere A. Editor’s choice: external applicability
of the COMPASS and VOYAGER-PAD trials on patients with symptomatic
lower extremity artery disease in France: the COPART Registry. Eur J Vasc
Endovasc Surg. 2021,62:439-449. doi: 10.1016/j.ejvs.2021.05.028

. Segaard M, Nielsen PB, Skjoth F, Larsen TB, Eldrup N. Revascularization

for symptomatic peripheral artery disease: external applicability of the
VOYAGER PAD trial. Eur J Vasc Endovasc Surg. In Press. doi: 10.1016/j.
€jvs.2021.10.026

. Aboyans V, Bauersachs R, Mazzolai L, Brodmann M, Palomares JFR, Debus

S, Collet JR, Drexel H, Espinola-Klein C, Lewis BS, et al. Antithrombotic
therapies in aortic and peripheral arterial diseases in 2021: a consensus
document from the ESC Working Group on Aorta and Peripheral Vascu-
lar Diseases, the ESC Working Group on Thrombosis, and the ESC Work-
ing Group on Cardiovascular Pharmacotherapy. Eur Heart J. 2021;42:
4013-4024. doi: 10.1093/eurheartj/ehab390

Circulation. 2021;144:1842-1844. DOI: 10.1161/CIRCULATIONAHA.121.057577



