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BACKGROUND Patients with peripheral artery disease (PAD) undergoing lower extremity revascularization (LER) are at

high risk of major adverse limb and cardiovascular events. The VOYAGER PAD (Efficacy and Safety of Rivaroxaban in

Reducing the Risk ofMajor Thrombotic Vascular Events in SubjectsWith Symptomatic Peripheral Artery DiseaseUndergoing

Peripheral Revascularization Procedures of the Lower Extremities) trial demonstrated that rivaroxaban 2.5 mg twice daily

reduced first events by 15%. The benefit of rivaroxaban on total (first and subsequent) events in this population is unknown.

OBJECTIVES This study sought to evaluate the total burden of vascular events in patients with PAD after LER and the

efficacy of low-dose rivaroxaban on total events.

METHODS VOYAGER PAD randomized patients with PAD undergoing LER to rivaroxaban 2.5 mg twice daily plus aspirin

or aspirin alone. The primary endpoint was time to first event of acute limb ischemia, major amputation of a vascular

cause, myocardial infarction, ischemic stroke, or cardiovascular death. The current analysis considered all events (first and

subsequent) for components of the primary endpoint as well as additional vascular events including peripheral revas-

cularizations and venous thromboembolism. HRs were estimated by marginal proportional hazards models.

RESULTS Among 6,564 randomized events, there were 4,714 total first and subsequent vascular events including 1,614

primary endpoint events and 3,100 other vascular events. Rivaroxaban reduced total primary endpoint events (HR: 0.86;

95% CI: 0.75-0.98; P ¼ 0.02) and total vascular events (HR: 0.86; 95% CI: 0.79-0.95; P ¼ 0.003). An estimated 4.4

primary and 12.5 vascular events per 100 participants were avoided with rivaroxaban over 3 years.

CONCLUSIONS Patients with symptomatic PAD who are undergoing LER have a high total event burden that is

significantly reduced with rivaroxaban. Total event reduction may be a useful metric to quantify the efficacy of rivar-

oxaban in this setting. (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 [VOYAGER PAD]; NCT02504216) (J Am Coll Cardiol 2021;78:317–26) © 2021 Published by Elsevier on

behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ABBR EV I A T I ON S

AND ACRONYMS

LER = lower extremity

revascularization

PAD = peripheral artery

disease
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P atients with peripheral artery disease
(PAD) are at a heightened risk for ma-
jor adverse limb and cardiovascular

events (1,2). A history of lower extremity
revascularization (LER) has been associated
with a significantly higher risk of adverse
limb events, even years after the procedure
(3,4). More recently, the risk profile of patients with
PAD acutely after revascularization has been
described showing a markedly higher risk of adverse
limb outcomes early after intervention (5).
SEE PAGE 327
The VOYAGER PAD (Efficacy and Safety of Rivar-
oxaban in Reducing the Risk of Major Thrombotic
Vascular Events in Subjects With Symptomatic Pe-
ripheral Artery Disease Undergoing Peripheral
Revascularization Procedures of the Lower Extrem-
ities) study demonstrated that at 3 years, approxi-
mately 20% of patients undergoing LER experienced
a first adverse limb or cardiovascular event in spite of
treatment with aspirin in all patients, statins in 80%,
and clopidogrel in one-half of the patients (6). The
addition of rivaroxaban 2.5 mg twice daily plus
aspirin versus aspirin alone reduced first events by
approximately 15% translating into a number-
needed-to-treat of 39 to prevent a first event at 3
years. These findings, however, did not report the
incidence of subsequent events and the effect of
rivaroxaban on reduction of total events. Therefore,
the rate of total (ie, first and potentially subsequent)
events in this population and the benefit of rivarox-
aban on total events are unknown.

In a prespecified analysis from VOYAGER PAD, we
investigated the number of first and total events in
patients with PAD who are undergoing LER. In addi-
tion, we evaluated the composition of events
including all limb and cardiovascular events. Finally,
we then evaluated the efficacy and safety of rivar-
oxaban on first and total events.

METHODS

POPULATION. Details of the study design (7) and
primary efficacy and safety results (6) have been
published previously. The study was a multinational
trial, and each site obtained the relevant Institutional
Review Board and ethics approvals. Qualifying pa-
tients had symptomatic PAD defined by abnormal
s attest they are in compliance with human studies committe

and Food and Drug Administration guidelines, including patien

thor Center.

received March 18, 2021; revised manuscript received May 3, 20
ankle-brachial index #0.80 or toe-brachial
index #0.60 (in those without a prior history of LER)
and a technically successful revascularization pro-
cedure within the past 10 days to treat infrainguinal
PAD. Key exclusion criteria included planned long-
term dual antiplatelet therapy with clopidogrel
(>6 months); requirement for therapeutic anti-
coagulation; recent acute limb ischemia (within
2 weeks of the qualifying revascularization) or acute
coronary syndrome; medical conditions that could
increase the risk of major bleeding; significantly
impaired renal function at baseline (estimated
glomerular filtration rate <15 mL/min/1.73 m2); and
any documented history of intracranial hemorrhage,
stroke, or transient ischemic attack. Randomization in
a 1:1 ratio to treatment with rivaroxaban 2.5 mg twice
daily or matching placebo was performed with 6,564
patients meeting study entry criteria. All patients
received aspirin 100 mg daily as background therapy
and clopidogrel was allowed at the treating physi-
cian’s discretion. Follow-up visits were scheduled 1, 3,
and 6 months after randomization and every 6 months
thereafter until approximately 1,015 participants
experienced a first primary efficacy endpoint, after
which surviving participants had a final end-of-study
visit. A total of 1,092 first primary outcome events
were included in the primary analysis.

ENDPOINTS. The primary efficacy outcome of
VOYAGER PAD was time to first occurrence of acute
limb ischemia, major amputation for vascular causes,
nonfatal myocardial infarction, nonfatal ischemic
stroke, or cardiovascular death, including death of
unknown etiology. Additional prespecified categories
of vascular events recorded in the trial included
subsequent peripheral revascularizations of both in-
dex and contralateral leg and venous thromboembolic
events. Nonvascular deaths were also recorded dur-
ing follow-up. Definitions for each event have been
published (7). The current analysis evaluating total
(first and subsequent events) was prespecified prior
to database lock. Events included in the primary
analysis of the present report were total (ie, first and
subsequent) primary endpoint events, total other
vascular events (peripheral revascularizations and
venous thromboembolism), and total vascular events
(total primary endpoint events plus total other
vascular events). Additional analyses of total events
were by category of event as denoted in Table 1.
es and animal welfare regulations of the authors’

t consent where appropriate. For more information,
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TABLE 1 Categories of Total Events

Rivaroxaban
(n ¼ 3,286)

Placebo
(n ¼ 3,278)

Total
(N ¼ 6,564)

Total vascular 2,186 2,528 4,714

Primary endpoint events 745 869 1,614

Acute limb ischemia 202 306 508

Major amputation for vascular causes 117 133 250

Nonfatal myocardial infarction 152 170 322

Nonfatal ischemic stroke 75 86 161

Cardiovascular death 199 174 373

Other vascular events 1,441 1,659 3,100

Peripheral revascularization* 1,416 1,618 3,034

Index limb 894 1,057 1,951

Contralateral limb 522 561 1,083

Venous thromboembolic event* 25 41 66

Nonvascular death 122 123 245

Values are n. *Investigator-reported and not subject to adjudication by independent committee.
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Except for peripheral revascularizations and venous
thromboembolism, all events included in the ana-
lyses were adjudicated by an independent committee
blinded to treatment assignment. Peripheral re-
vascularizations and venous thromboembolism were
reported by investigators blinded to treatment
assignment on a specific case report form.

STATISTICAL METHODS. We applied a marginal
proportional hazards model that allows for the pos-
sibility of multiple vascular events within a given
participant while treating nonvascular death as a
competing terminal event. A robust sandwich vari-
ance estimate for the estimated SE of the log HR was
used to account for the dependence of event times
within individual patients. Treatment effects on total
primary and total vascular events are summarized by
HRs, corresponding 95% CIs, and P values. Treatment
effects on additional categories of total vascular
events were estimated in separate models; vascular
deaths not included in a given category were also
treated as competing terminal events. Mean cumu-
lative functions were used to estimate, by treatment
group, rates of total primary endpoint events and
total vascular events in the presence of competing
nonvascular death. Because some patients random-
ized to rivaroxaban were not receiving study treat-
ment at the time of events, post hoc sensitivity
analyses were conducted that included rivaroxaban
exposure as a time-varying covariate. In these ana-
lyses, events in the rivaroxaban group that occurred
after a given patient’s last dose of study drug were
attributed to placebo.

Continuous variables are expressed as median
(quartile 1, quartile 3), whereas categorical variables
are expressed as counts and percentages. Compari-
sons of baseline demographics and clinical charac-
teristics of participants grouped by categories of
event frequencies were by Wilcoxon rank sum
tests for continuous variables and chi-square or
Fisher exact tests (where appropriate) for categorical
variables. Incidence rates were calculated as number
of events per 100 patient-years of follow-up with
corresponding exact 95% CIs. For all analyses,
P values <0.05, 2-tailed, were considered statisti-
cally significant, with no adjustment for multiple
testing.

All analyses were conducted according to
intention-to-treat, including all participants and
events from randomization until the common study
end date of September 8, 2019. Analyses were per-
formed in SAS version 9.4 (SAS Institute) and R
version 3.5 (R Foundation).
RESULTS

FIRST AND TOTAL EVENTS. Patients were followed
for survival for a median of 2.5 years (interquartile
range: 2.0, 3.0 years). Exposure to randomized treat-
ment as a percentage of follow-up for survival was
79.6% and 81.0% for the rivaroxaban and placebo
groups, respectively. A total of 2,114 of the 6,564
randomized patients (32%) experienced a first
vascular event that was nonfatal, including 1,012 pa-
tients in the rivaroxaban group and 1,102 in the pla-
cebo group. Among these 2,114 patients, 1,694 (80%),
including 794 (78.5%) in the rivaroxaban group and
900 (81.7%) in the placebo group, were receiving
randomized treatment at the time of the event. In
addition, all 1,694 of these patients who experienced
a first nonfatal event on treatment continued ran-
domized treatment after their first event, thus
allowing treatment to potentially influence the
occurrence of subsequent events.

Baseline characteristics by groups defined by event
frequency categories are summarized in
Supplemental Table 1. Participants with at least 1
event differed from patients with no events during
the study in most characteristics, including higher
rates of comorbidities such as hypertension, diabetes,
and kidney disease. Comparing groups with at least 1
event, patients with multiple events versus a single
event were more likely to have prior revasculariza-
tion, a long (>15 cm) target lesion length for the
qualifying revascularization, treatment with athe-
rectomy, and treatment with placebo during the
study.

https://doi.org/10.1016/j.jacc.2021.05.003


TABLE 2 Distribution of First and Subsequent Vascular Events and Nonvascular Death

Rivaroxaban (n ¼ 3,286) Placebo (n ¼ 3,278)

n/n (%) Events per 100 p-y (95% CI) n/n (%) Events per 100 p-y (95% CI)

First event

Any vascular 1,120/3,286 (34.1) 17.4 (16.4-18.5) 1,181/3,278 (36.0) 18.7 (17.6-19.7)

MACE* 263/3,286 (8.0) 4.1 (3.6-4.6) 258/3,278 (7.9) 4.1 (3.6-4.6)

Fatal 108/3,286 (3.3) 1.7 (1.4-2.0) 79/3,278 (2.4) 1.2 (1.0-1.6)

Nonfatal 155/3,286 (4.7) 2.4 (2.0-2.8) 179/3,278 (5.5) 2.8 (2.4-3.3)

MALE† 148/3,286 (4.5) 2.3 (1.9-2.7) 203/3,278 (6.2) 3.2 (2.8-3.7)

Other vascular event‡ 709/3,286 (21.6) 11.0 (10.2-11.9) 720/3,278 (22.0) 11.4 (10.6-12.2)

Nonvascular death 77/3,286 (2.3) 1.2 (0.9-1.5) 75/3,278 (2.3) 1.2 (0.9-1.5)

Second event

Any vascular 499/1,012 (49.3) 49.5 (45.2-54.0) 593/1,102 (53.8) 62.0 (57.2-67.2)

MACE 80/1,012 (7.9) 7.9 (6.3-9.9) 98/1,102 (8.9) 10.3 (8.3-12.5)

Fatal 48/1,012 (4.7) 4.8 (3.5-6.3) 51/1,102 (4.6) 5.3 (4.0-7.0)

Nonfatal 32/1,012 (3.2) 3.2 (2.2-4.5) 47/1,102 (4.3) 4.9 (3.6-6.5)

MALE 53/1,012 (5.2) 5.3 (3.9-6.9) 71/1,102 (44.9) 7.4 (5.8-9.4)

Other vascular event 366/1,012 (36.2) 36.3 (32.7-40.2) 424/1,102 (38.5) 44.4 (40.2-48.8)

Nonvascular death 30/1,012 (3.0) 3.0 (2.0-4.2) 25/1,102 (2.3) 2.6 (1.7-3.9)

Third event

Any vascular 249/451 (55.2) 76.9 (67.6-87.0) 293/542 (54.1) 71.4 (63.5-80.1)

MACE 34/451 (7.5) 10.5 (7.3-14.7) 36/542 (6.6) 8.8 (6.1-12.2)

Fatal 17/451 (3.8) 5.2 (3.1-8.4) 19/542 (3.5) 4.6 (2.8-7.2)

Nonfatal 17/451 (3.8) 5.2 (3.1-8.4) 17/542 (3.1) 4.1 (2.4-6.6)

MALE 51/451 (11.3) 15.7 (11.7-20.7) 58/542 (10.7) 14.1 (10.7-18.3)

Other vascular event 164/451 (36.4) 50.6 (43.2-59.0) 199/542 (36.7) 48.5 (42.0-55.7)

Nonvascular death 5/451 (1.1) 1.5 (0.5-3.6) 15/542 (2.8) 3.7 (2.0-6.0)

Fourth and subsequent events

Any vascular 318 461

MACE 49 38

Fatal 26 25

Nonfatal 23 13

MALE 67 107

Other vascular event‡ 202 316

Nonvascular death 10 8

Total events

Any vascular 2,186 2,528

MACE 426 430

Fatal 199 174

Nonfatal 227 256

MALE 319 439

Other vascular event‡ 1,441 1,659

Nonvascular death 122 123

The denominator for second event reflects the number of patients with a nonfatal first event. The denominator for third event reflects the number of patients with a nonfatal
second event. *Major adverse cardiovascular event: nonfatal myocardial infarction, nonfatal ischemic stroke, or vascular death. †Major adverse limb event: acute limb ischemia
or major amputation for vascular causes. ‡Peripheral revascularization or venous thromboembolic event.

MACE ¼ major adverse cardiovascular event; MALE ¼ major adverse limb event; p-y ¼ patient-years.
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TOTAL EVENTS BY TYPE. Types and counts of total
vascular events and nonvascular deaths after
randomization by treatment assignment are shown in
Table 1. The total number of primary endpoint events
(1,614) was 48% greater than the total number of first
primary events (1,092). Peripheral revascularization
was the most common type of event, comprising
64% of total vascular events. Of the peripheral
revascularizations, 1,951 (64.3%) occurred in the
index limb and 1,083 (35.7%) occurred in the
contralateral limb. In addition, 705 of total
peripheral revascularizations occurred in the
2,185 patients treated with index surgical revascu-
larization and 2,329 occurred in the 4,379 patients
treated with index endovascular revascularization.
Competing nonvascular deaths were relatively infre-
quent and equally distributed between the treat-
ment groups.



FIGURE 1 Incidence of Second Vascular Event by Type of First Nonfatal Vascular Event
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The distributions of vascular events by ordinal
event, further grouped by major adverse cardiovas-
cular events, major adverse limb events, other pe-
ripheral events, or nonvascular death are summarized
in Table 2. There were 4,714 total vascular events,
more than double the number of first events (2,301).
The number of participants with a first event includes
872 who had a primary efficacy endpoint and 1,429
who had a vascular event other than the primary ef-
ficacy endpoint. Furthermore, although a majority of
participants did not experience an event during the
study, a significant subset (1,092 of the 2,114 partici-
pants with a nonfatal first event, and 16.6% of the
total study population) experienced more than 1
vascular event. In total, a similar number of major
adverse cardiovascular events occurred in each
treatment group (426 for rivaroxaban, 430 for pla-
cebo), so that the treatment group difference in total
events was primarily because of peripheral events.
Normalizing for duration of follow-up, the incidence
rates for second and third events was a multiple of
the first event rate for both treatment groups.

To explore possible differences in the risk for a
second vascular event by type of first nonfatal event,
the incidence of second events by subcategory of first
event are presented in Figure 1. Whereas the inci-
dence of second events among patients with a first
nonfatal event was high overall (Table 2), the majority
(60%) of second events were experienced by patients
who experienced a first peripheral revascularization.
Additionally, patients with a first major adverse limb
event had a high rate of subsequent peripheral
revascularization. Specifically, among 148 patients in
the rivaroxaban group and 203 patients in the placebo
group with a first major adverse limb event, 96
patients (64.9%) and 138 patients (68.0%), respec-
tively, had peripheral revascularization as a second
event.



CENTRAL ILLUSTRATION Mean Cumulative Functions for Total Primary Events and Total
Vascular Events
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Accrual of events per 100 participants. The estimated number of events per 100 participants in the rivaroxaban and placebo groups at 3 years

were 25.9 and 30.3 for total primary events and 75.9 and 88.4 for total vascular events, respectively. Rivaroxaban reduced total primary

events by 14% (HR: 0.86; 95% CI: 0.75-0.98; P ¼ 0.02) and total vascular events by 14% (HR: 0.86; 95% CI: 0.79-0.95; P ¼ 0.003). HRs

(hazard ratios), 95% CIs (confidence intervals), and P values from marginal proportional hazards models with nonvascular death as a

competing terminal event.
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EFFICACY OF RIVAROXABAN FOR TOTAL VASCULAR

EVENTS. Except for vascular death, participants ran-
domized to rivaroxaban had numerically fewer
vascular events of every type (Table 1). Overall, there
were 342 fewer total vascular events with rivaroxaban
(2,186 events for rivaroxaban, 2,528 events for pla-
cebo), including 61 fewer first vascular events (1,120
events for rivaroxaban vs 1,181 for placebo), and 281
fewer subsequent vascular events (Figure 2). Thus,
analysis of first events reflects only 18% of the total
event reduction associated with rivaroxaban treat-
ment over a median of 2.5 years.

The cumulative incidence functions for total pri-
mary endpoint events and total vascular events over
time by treatment group and the associated treatment
HRs are shown in the Central Illustration. In the pla-
cebo group, over 3 years, the estimated number of
events was 30.3 for total primary endpoint events and
88.4 for total vascular events per 100 patients.
Rivaroxaban modified this burden by reducing total
primary endpoint events by 14% (HR: 0.86; 95% CI:
0.75-0.98; P ¼ 0.02) and total vascular events by 14%
(HR: 0.86; 95% CI: 0.79-0.95; P ¼ 0.003). Post hoc
sensitivity analyses treating rivaroxaban exposure as
a time-varying covariate were consistent with the
intention-to-treat results, revealing a more robust
effect estimate for the benefit of rivaroxaban versus
placebo for total primary endpoint events (HR: 0.42;
95% CI: 0.37-0.49; P < 0.0001) and total vascular
events (HR: 0.63; 95% CI: 0.57-0.69; P < 0.0001).
These results reflect the fact that 903 of the 2,186
vascular events (41.3%) in the rivaroxaban group
occurred after a given patient’s last dose of study
drug.

Figure 3 displays treatment HRs and estimated 3-
year incidences by treatment group for total
vascular results overall and by event type, including
the expected number of events over 3 years per 100
participants for each treatment group. Over 3 years,
an estimated 4.4 primary and 12.5 vascular events per
100 participants were avoided with rivaroxaban
treatment. In terms of individual event types,



FIGURE 2 Distribution of First and Subsequent Vascular Events
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rivaroxaban significantly reduced total acute limb
ischemia, peripheral revascularization, and venous
thromboembolic events, consistent with the findings
in Table 2. Regarding peripheral revascularizations,
the benefit of rivaroxaban versus placebo was
consistent for subsets of events defined by limb (in-
dex HR: 0.83; 95% CI: 0.73-0.96; contralateral HR:
0.93; 95% CI: 0.79-1.08) and for patient subgroups
defined by mode of index revascularization (surgical:
346 events for rivaroxaban, 359 events for placebo;
HR: 0.98; 95% CI: 0.80-1.20; and endovascular: 1,070
events for rivaroxaban, 1,259 events for placebo; HR:
0.84; 95% CI: 0.74-0.96; Pinteraction ¼ 0.22).

DISCUSSION

The current analysis demonstrates several novel
findings. First, patients with PAD who are undergoing
LER are at an extremely high risk for limb and car-
diovascular events with a significantly greater burden
when considering total rather than first events. Sec-
ond, the most significant burden of risk is driven by
vascular limb outcomes with recurrent peripheral
revascularization being a particularly frequent event.
Finally, the magnitude of absolute benefit of rivar-
oxaban 2.5 mg twice daily plus aspirin versus aspirin
alone in this population is even greater when
considering total vascular events.

Patients with atherosclerotic vascular disease,
particularly those that suffer an event, are at risk for
recurrent events (8). Prior analyses in patients with
acute coronary syndrome have reported rates of total
events that are largely driven by recurrent coronary
events and coronary revascularization (9,10). For
example, in patients with acute coronary syndrome,
the majority of vascular events and absolute
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reduction of events occurred in the coronary territory
(9–12); similar patterns have been observed in pa-
tients with cerebrovascular disease (13). Such ana-
lyses in large PAD trials have not been reported
previously (14). In this context, the current results are
notable in that the incidence of total events was high,
including 4,714 events in 6,564 patients. This volume
of total events is as great as or greater than those
observed in coronary populations (10). This observa-
tion highlights the need to consider total events in
PAD populations particularly when considering the
total burden and costs of disease.

In addition, and in contrast to coronary cohorts, the
distribution of events is distinct and is driven by pe-
ripheral revascularizations and adverse limb outcome
rather than major adverse cardiovascular events. For
example, there were a total of 758 acute limb ischemia
or major amputation events, greatly outweighing
myocardial infarctions (322) and ischemic strokes
(161). These findings underscore the importance of
collecting and considering adverse limb outcomes in
trials including patients with PAD, including those
randomizing patients after revascularization.
Finally, the benefits of rivaroxaban described in
the primary results of VOYAGER PAD reported a
number-needed-to-treat of 39 to prevent a first event
at 3 years (6). The current analysis demonstrates that
the benefit of rivaroxaban was consistent for patients
that went on to have second, third, fourth, and more
events. In other words, approximately 2.6 first pri-
mary endpoint events would be prevented per 100
patients initiated on treatment whereas an estimated
4.4 total primary and 12.5 total vascular events would
be prevented in the overall population. Patients at
especially high risk of subsequent events, such as
those with a history revascularization prior to the
index procedure and those with longer target lesions
(>15 cm), would be anticipated to have even greater
benefit. This continued benefit underscores the
importance of long-term preventive strategies and
that first events underestimate the total benefit. For
example, in the primary analysis, a difference of 76
primary efficacy events was reported by treatment
group in contrast to the 342 (w4.5-fold) total vascular
events reported in the current paper. This finding
may be of use to clinicians determining the impact of
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a rivaroxaban strategy in patients with PAD who are
undergoing LER and underscore the importance of
continuing preventive therapies in patients who
experience a nonfatal event. Benefits must be
weighed against bleeding risk. In VOYAGER PAD,
rivaroxaban increased TIMI (Thrombolysis In
Myocardial Infarction) major bleeding by 43% (62
events with rivaroxaban vs 44 events with placebo,
difference of 18 events). The difference in Interna-
tional Society of Thrombosis and Hemostasis major
bleeding, a more sensitive measure, was similar in
relative terms (42% increase) but with 140 events
with rivaroxaban versus 100 with placebo (difference
of 40 events).

STUDY LIMITATIONS. First, although this total
events analysis was prespecified prior to database
lock, the primary efficacy outcome was time to first
event and therefore the current findings should be
considered complimentary. Second, more patients
randomized to rivaroxaban prematurely terminated
treatment relative to placebo and therefore estimates
of effects may underestimate those in patients taking
therapy. Finally, the current analysis does not assign
weights to individual outcomes. Whereas compo-
nents of the primary outcome are generally consid-
ered irreversible harm events, the need for recurrent
revascularization may be considered less severe.
Therefore, the results should be considered carefully
in the context of bleeding.

CONCLUSIONS

Patients with PAD undergoing LER are at high risk of
adverse limb and cardiovascular events, with a
particularly high burden when considering total
events in spite of standard available medical therapy.
The risk profile in patients with symptomatic PAD is
dominantly driven by adverse limb outcomes,
particularly after LER, including acute limb ischemia,
major vascular amputation, and recurrent revascu-
larization. Rivaroxaban 2.5 mg twice daily with
aspirin versus aspirin alone reduces first and subse-
quent adverse limb and cardiovascular events with an
even greater total benefit when considering all
events.
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