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IMPORTANCE Patients with symptomatic lower extremity peripheral artery disease (LE-PAD)
experience an increased risk of major vascular events. There is limited information on what
clinical features of symptomatic LE-PAD prognosticate major vascular events and whether
patients at high risk have a greater absolute benefit from low-dose rivaroxaban and aspirin.

OBJECTIVE To quantify the risk of major vascular events and investigate the response to
treatment with low-dose rivaroxaban and aspirin among patients with symptomatic LE-PAD
based on clinical presentation and comorbidities.

DESIGN, SETTING, AND PARTICIPANTS This is a subanalysis of a previously reported subgroup
of patients with symptomatic LE-PAD who were enrolled in a large, double-blind,
placebo-controlled randomized clinical trial (Cardiovascular Outcomes for People Using
Anticoagulation Strategies [COMPASS]) in 602 centers in 33 countries from March 2013 to
January 2020. Data analysis was completed from May 2016 to June 2020.

INTERVENTIONS A combination of low-dose rivaroxaban and aspirin compared with aspirin
alone.

MAIN OUTCOMES AND MEASURES Thirty-month incidence risk of myocardial infarction, stroke
and cardiovascular death (MACE), major adverse limb events (MALE) including major vascular
amputation, and bleeding.

RESULTS The COMPASS trial enrolled 4129 patients with symptomatic LE-PAD (mean [SD]
age, 66.8 [8.8] years; 2932 men [71.0%]). The 30-month Kaplan-Meier incidence risk of
MACE or MALE, including major amputation, was 22.6% in those with prior amputation (this
outcome was observed in 54 patients), 17.6% (n = 15) in those with Fontaine III or IV
symptoms, and 11.8% (n = 142) in those with previous peripheral artery revascularization,
classifying these features as high-risk limb presentations. The 30-month incidence risk of
MACE or MALE, including major amputation, was 14.1% (n = 118) in those with kidney
dysfunction, 13.5% (n = 67) in those with heart failure, 13.4% (n = 199) in those with diabetes,
and 12.8% (n = 222) in those with polyvascular disease, classifying these features as high-risk
comorbidities. Among patients with either high-risk limb presentations or high-risk
comorbidities, treatment with rivaroxaban and aspirin compared with aspirin alone was
associated with an estimated 4.2% (95% CI, 1.9%-6.2%) absolute risk reduction for MACE or
MALE, including major amputation, at 30 months. Although the estimated absolute risk
increase of major bleeding was higher with rivaroxaban and aspirin in combination than
aspirin alone (2.0% [95% CI, 0.5%-3.9%]) for patients with either high-risk limb presentation
or high-risk comorbidity, the estimated absolute risk increase of fatal or critical organ bleeding
was low in this high-risk group (0.4% [95% CI, 0.2%-1.8%]), such that the net clinical benefit
was estimated to be 3.2% (95% CI, 0.6%-5.3%).

CONCLUSIONS AND RELEVANCE Patients with LE-PAD with high-risk limb presentations or
high-risk comorbidities had a high incidence of major vascular events. For these patients,
treatment with rivaroxaban and aspirin in combination compared with aspirin alone led to a
large absolute reduction in vascular risk.
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P atients with peripheral artery disease (PAD) have wide-
spread atherosclerosis and experience a high risk of ma-
jor adverse cardiac events (MACE) as well as major ad-

verse limb events (MALE).1 The Cardiovascular Outcomes for
People Using Anticoagulation Strategies (COMPASS) double-
blind randomized clinical trial, which included 27 395 pa-
tients with coronary artery disease (CAD) and/or PAD, dem-
onstrated that low-dose rivaroxaban combined with aspirin
decreased the risk of MACE by 24% and total mortality by 18%
compared with aspirin alone.2 Furthermore, a recent analy-
sis of the COMPASS trial demonstrated that patients with high-
risk comorbidities, including polyvascular disease, heart fail-
ure, kidney insufficiency, and diabetes, derived a greater
absolute risk reduction in MACE and MALE when treated with
rivaroxaban and aspirin together compared with aspirin alone,
than did patients at lower risk who did not have these
comorbidities.3

Among the 7470 patients with chronic, stable PAD
enrolled in COMPASS, a 28% reduction in MACE and a 46%
reduction in MALE were observed with the combination of
rivaroxaban and aspirin compared with aspirin alone.4 More
than half of the patients in COMPASS who had PAD
(n = 4129) had symptomatic lower extremity PAD (LE-PAD),
as opposed to those with asymptomatic PAD (n = 1422) or
carotid artery disease (n = 1919). Patients with symptomatic
LE-PAD experience a particularly high risk of cardiovascular
events5 and are typically undertreated with medical
therapies.6,7 In this investigation, among patients with
symptomatic LE-PAD, we sought to identify the patients at
highest risk by limb presentations and comorbidities and
examine the efficacy and safety of the combination of rivar-
oxaban and aspirin compared with aspirin alone across
these risk groups.

Methods
Trial Design and Population
COMPASS was a multicenter, double-blind, placebo-
controlled randomized clinical trial that enrolled 27 395 pa-
tients with CAD and/or PAD, comparing the combination of
(1) 2.5 mg of rivaroxaban twice daily plus 81 mg of aspirin once
per day, (2) 5 mg of rivaroxaban twice daily, and (3) 81 mg of
aspirin once per day, for the prevention of MACE, defined as
cardiovascular death, myocardial infarction, or stroke. The de-
tails of the inclusion criteria, exclusion criteria, adjudication
process, and definitions of outcomes have been previously
published.2,4,8,9 The protocol for the parent study was ap-
proved by health authorities and institutional review boards
in all participating countries, and written informed consent was
obtained from all participants. The trial was stopped early for
efficacy following a recommendation by the independent data
and safety monitoring board.2 This is a subanalysis of the pre-
viously reported PAD subgroup of patients (n = 7470) from the
COMPASS trial, focusing on patients with symptomatic LE-
PAD (n = 4129). The entire cohort of patients with sympto-
matic LE-PAD are described for event rates, and for treatment
outcomes only, data comparing those who received the com-

bination of rivaroxaban and aspirin with those who received
aspirin alone are shown.

Participants with symptomatic LE-PAD included those with
a history of aortofemoral bypass surgery, limb bypass sur-
gery, or percutaneous transluminal angioplasty revascular-
ization of the iliac or infrainguinal arteries; limb or foot am-
putation for arterial vascular disease; or intermittent
claudication with an ankle brachial index of less than 0.90 or
a peripheral artery stenosis (≥50%) documented by angiogra-
phy or duplex ultrasonography.4 Fontaine classification was
used to assess symptoms of limb ischemia at baseline. High-
risk limb presentations of PAD were defined as an incidence
risk of MACE or MALE, including major amputation, greater
than 10% over 30 months. High-risk comorbidities (ie, poly-
vascular disease [vascular disease in 2 or more vascular beds];
history of diabetes; history of heart failure; and kidney insuf-
ficiency, defined as an estimated glomerular filtration rate
<60 mL/min) were based on a published risk stratification
analysis of the entire COMPASS cohort.3

Outcomes
We examined the estimates of the 30-month Kaplan-Meier in-
cidence risk of MACE and the composite of limb outcomes of
severe limb ischemia leading to an intervention, also known
as MALE, including major vascular amputation.4 We also re-
port the composite outcome of myocardial infarction, ische-
mic stroke, cardiovascular death, acute limb ischemia, or ma-
jor amputation. For safety, we report the 30-month incidence
risk of major bleeding, defined using the modified Interna-
tional Society of Thrombosis and Hemostasis definition, and
severe bleeding, defined as fatal or critical organ bleeding.2 We
also calculated the prespecified net clinical benefit outcome
for patients with PAD, which includes the composite of MACE
or MALE, including major amputation, and fatal or critical or-
gan bleeding.4

Statistical Analysis
All efficacy analyses were done according to an intention-to-
treat principle, and all clinical events that occurred between

Key Points
Question What features prognosticate vascular risk and response
to low-dose rivaroxaban and aspirin treatment among patients
with symptomatic lower extremity peripheral artery disease?

Findings In this secondary analysis of a randomized clinical trial,
the risk of major vascular events was greater than 10% over 30
months for patients with previous peripheral revascularization,
previous amputation, or Fontaine III or IV symptoms and patients
with comorbidities of kidney dysfunction, heart failure, diabetes,
or polyvascular disease. These patients at high risk had an
estimated 4.2% absolute risk reduction for major vascular events
when treated with combination rivaroxaban and aspirin vs aspirin
alone.

Meaning Per this analysis, patients with high-risk lower extremity
peripheral artery disease limb presentations or comorbidities, who
are not at high bleeding risk, should be considered for treatment
with combination rivaroxaban and aspirin.
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randomization and the end of observation date were in-
cluded in the analysis. Annual event rates were estimated as
the number of first events per 100 person-years of outcome-
specific follow-up (ie, time from randomization until either the
first occurrence of the outcome or the last follow-up with no
outcome), and the 30-month Kaplan-Meier incidence risk was
reported for all main outcomes. Traditional stratified Cox pro-
portional hazards models were used to estimate traditional haz-
ard ratios (HRs) and 95% CIs. Shrinkage estimates of the treat-
ment effect, along with 95% credible intervals (CrIs), for the
symptomatic LE-PAD population were obtained via bayesian
hierarchical modeling analysis, considering the estimates from
the PAD subgroups that made up the overall COMPASS popu-
lation (ie, symptomatic LE-PAD, asymptomatic LE-PAD, ca-
rotid arterial disease, and patients with CAD and no PAD). The
shrinkage HR and CrI estimates were reported and used to es-
timate the absolute risk reduction and corresponding 95% CIs
in the symptomatic PAD-LE risk groups over 30 months.10-12

The shrinkage analysis was performed using the “bayes-
meta” package in R version 3.5.1 (R Foundation for Statistical
Computing), and all other analyses were conducted using SAS
version 9.4 (SAS Institute).

Results

Weenrolled4129patientswithsymptomaticLE-PADintheCOM-
PASS trial (mean [SD] age, 66.8 [8.8] years; 2932 men [71.0%])
(Table 1). Most patients (71.8%; n = 2966) had a history of inter-
mittent claudication, 41.9% (n = 1729) had previous peripheral
artery revascularization surgery, and 7.7% (n = 316) had a previ-
ous limb or foot amputation. Of patients with limb symptoms,
most endorsed Fontaine stage IIa symptoms (42.1%; n = 1740)
or stage IIb symptoms (26.8%; n = 1107), whereas the severe
symptomsofrestpainandischemiculcerswerereportedby5.0%
(205 participants; 164 with Fontaine III and 41 with Fontaine IV
symptoms). Most patients with symptomatic LE-PAD had at least
1 high-risk comorbidity (84.3%; n = 3481); specifically, 56.6%
(n = 2335) had polyvascular disease, 47.0% (n = 1940) had dia-
betes, 16.6% (n = 686) had a history of heart failure, and 26.9%
(n = 1112) had kidney insufficiency (Table 1).

Incidence Risk in High-risk Groups
The risk of ischemic outcomes varied between subtypes of
symptomatic LE-PAD based on severity of PAD (Table 2).

Table 1. Baseline Characteristics of Patients With Symptomatic Lower Extremity Peripheral Artery Disease
(LE-PAD) Within the Cardiovascular Outcomes for People Using Anticoagulation Strategies (COMPASS) Trial

Characteristic

Patients, No. (%)

Overall

Rivaroxaban, 2.5 mg,
twice a day, plus
aspirin, 81 mg,
once a day

Rivaroxaban,
5 mg,
twice a day

Aspirin,
81 mg,
once a day

Randomized, No. 4129 1409 1361 1359

Age, mean (SD), y 66.8 (8.8) 67.1 (8.7) 66.5 (8.8) 66.7 (8.8)

Male 2932 (71.0) 995 (70.6) 977 (71.8) 960 (70.6)

Currently smoking 1318 (31.9) 421 (29.9) 455 (33.4) 442 (32.5)

History

Diabetes 1940 (47.0) 664 (47.1) 632 (46.4) 644 (47.4)

Heart failure 686 (16.6) 232 (16.5) 228 (16.8) 226 (16.6)

Kidney insufficiency at baselinea 1112 (26.9) 383 (27.2) 358 (26.3) 371 (27.3)

High-risk comorbidity 3481 (84.3) 1205 (85.5) 1133 (83.2) 1143 (84.1)

≥2 Vascular beds affected 2335 (56.6) 810 (57.5) 764 (56.1) 761 (56.0)

Coronary artery disease 2212 (53.6) 773 (54.9) 714 (52.5) 725 (53.4)

Cerebrovascular disease 214 (5.2) 69 (0.9) 80 (5.9) 65 (4.7)

Ankle-Brachial Index score, mean (SD) 0.94 (0.2) 0.95 (0.2) 0.94 (0.2) 0.94 (0.21)

Type of LE-PAD for inclusion

Peripheral artery bypass surgery 694 (16.8) 229 (16.3) 248 (18.2) 217 (16.0)

Peripheral percutaneous angioplasty 1211 (29.3) 396 (28.1) 401 (29.5) 414 (30.5)

Previous peripheral artery
revascularization or surgery

1729 (41.9) 576 (40.9) 590 (43.4) 563 (41.4)

Limb or foot amputation 316 (7.7) 111 (7.9) 102 (7.5) 103 (7.6)

Intermittent claudication 2966 (71.8) 1009 (71.6) 981 (72.1) 976 (71.8)

Fontaine classification

IIa 1740 (42.1) 596 (42.3) 565 (41.5) 579 (42.6)

IIb 1107 (26.8) 389 (27.6) 354 (26.0) 364 (26.8)

III 164 (4.0) 47 (3.3) 73 (5.4) 44 (3.2)

IV 41 (1.0) 16 (1.1) 13 (1.0) 12 (0.9)

Use of angiotensin-converting enzyme
inhibitor or angiotensin-receptor
blocker

2780 (67.3) 928 (65.9) 932 (68.5) 920 (67.7)

Use of lipid-lowering agent 3248 (78.7) 1124 (79.8) 1073 (78.8) 1051 (77.3)
a Defined as an estimated glomerular

filtration rate less than 60 mL/min.
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Among all patients (N = 4129) with symptomatic LE-PAD, the
30-month Kaplan-Meier incidence risk of MACE or MALE, in-
cluding major amputation, during follow-up was highest in pa-
tients with prior amputation (22.6%; this outcome was ob-
served in 54 patients), followed by patients with Fontaine III
or IV symptoms (17.6%; 15 patients) and patients with previ-
ous lower limb revascularization (11.8%; 142 patients). Pa-
tients with milder symptoms (Fontaine IIb or IIa and no his-
tory of revascularization) had a lower incidence of ischemic
vascular outcomes, with an incidence risk of MACE or MALE,
including major amputation, over 30 months of 8.8% (128 pa-
tients) (Figure 1). Thus, patients with previous amputation,
Fontaine III or IV status, or previous lower limb revascular-
ization were classified as having high-risk limb presentation
of PAD, with incidence risks of MACE or MALE, including ma-
jor amputation, greater than 10% over 30 months.

As expected, the incidence risk for ischemic events was also
higher among patients with high-risk comorbidities.3 The 30-
month incidence risk of MACE or MALE, including major am-
putation, was 12.8% among patients with polyvascular dis-
ease (this outcome was observed in 222 patients), 13.4% (199
patients) among those with diabetes, 13.5% (67 patients) among

those with heart failure, and 14.1% (118 patients) among those
with kidney insufficiency (Table 2).

Considering high-risk status overall, among the 4129 pa-
tients with LE-PAD, approximately half (49.4%; n = 2040) had
a high-risk limb presentation of PAD, 84.3% (n = 3481) had high-
risk comorbidities, and 40.3% (n = 1665) had both a high-risk
limb presentation and a high-risk comorbidity. Importantly,
only 6.6% (n = 273) with LE-PAD had neither a high-risk limb
presentation nor a high-risk comorbidity. Among all patients
with symptomatic LE-PAD, the 30-month incidence risk of
MACE or MALE, including major amputation, was 13.7% among
those with high-risk limb presentation (this outcome was ob-
served in 211 patients), 12.4% (317 patients) among those with
high-risk comorbidities, and 14.7% (189 patients) among those
with both high-risk limb presentation and high-risk comor-
bidities, with a lower incidence risk of 3.1% (8 patients) among
those with neither high-risk limb presentation or high-risk co-
morbidities (Table 2; eFigure 1 in the Supplement). A similar
pattern of risk was observed for patients treated only with as-
pirin (eFigure 1 in the Supplement). The 30-month incidence
risks of major bleeding and its subset, fatal or critical organ
bleeding, were similar among patients with high-risk limb pre-

Table 2. Incidence Risk of Ischemic Outcomes and Severe Bleeding at 30 Months, Stratified by High-Risk Limb Presentation and Presence
of High-Risk Comorbidity Among All Patients With Symptomatic Lower Extremity Peripheral Artery Disease (N = 4129)

Outcome
Patients,
No.

MACE MALE, No. (%)

MACE or MALE, including
major amputation, No.
(%) Bleeding

Patients,
No. (%)

Kaplan-
Meier
incidence
risk at 30
mo, %

Patients,
No. (%)

Kaplan-
Meier
incidence
risk at 30
mo, %

Patients,
No. (%)

Kaplan-
Meier
incidence
risk at 30
mo, %

Fatal or critical organ,
No. (%)

Major per modified
ISTH, No. (%)

Patients,
No. (%)

Kaplan-
Meier
incidence
risk at 30
mo, %

Patients,
No. (%)

Kaplan-
Meier
incidence
risk at 30
mo, %

Any high-risk limb
presentation

2040 137 (6.7) 9.2 81 (4.0) 5.1 211 (10.3) 13.7 17 (0.8) 1.0 67 (3.3) 4.7

Amputation 316 32 (10.1) 13.8 23 (7.3) 9.8 54 (17.1) 22.6 2 (0.6) 0.6 3 (0.9) 1.1

Previous
revascularizationa

1617 98 (6.1) 8.4 50 (3.1) 3.8 142 (8.8) 11.8 15 (0.9) 1.1 64 (4.0) 5.6

Fontaine
classificationb

III or IV 107 7 (6.5) 7.1 8 (7.5) 10.7 15 (14.0) 17.6 0 0.0 0 0.0

IIa or IIb 2053 109 (5.3) 7.3 22 (1.1) 1.7 128 (6.2) 8.8 15 (0.7) 1.1 40 (1.9) 3.0

Any high-risk
comorbidity

3481 241 (6.9) 9.5 86 (2.5) 3.4 317 (9.1) 12.4 30 (0.9) 1.2 92 (2.6) 4.0

Polyvascular
disease

2335 175 (7.5) 10.2 53 (2.3) 2.9 222 (9.5) 12.8 22 (0.9) 1.4 73 (3.1) 4.6

History

Diabetes 1940 146 (7.5) 9.8 58 (3.0) 4.1 199 (10.3) 13.4 16 (0.8) 1.0 41 (2.1) 3.0

Heart failure 686 55 (8.0) 11.1 13 (1.9) 2.8 67 (9.8) 13.5 4 (0.6) 0.9 12 (1.7) 4.0

Kidney
insufficiency

1112 93 (8.4) 11.2 26 (2.3) 3.1 118 (10.6) 14.1 10 (0.9) 1.3 35 (3.1) 5.0

Both high-risk
limb presentation
and high-risk
comorbidity

1665 130 (7.8) 10.4 66 (4.0) 4.9 189 (11.4) 14.7 15 (0.9) 1.1 55 (3.3) 4.9

Neither high-risk
limb presentation
nor high-risk
comorbidity

273 5 (1.8) 2.0 3 (1.1) 1.1 8 (2.9) 3.1 1 (0.4) 0.4 4 (1.5) 2.0

Abbreviations: ISTH, International Society of Thrombosis and Hemostasis;
MACE, major adverse cardiac event; MALE, major adverse limb event.
a Without prior amputation.

b Without prior amputation or prior limb revascularization.
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sentation (4.7%; 67 patients), high-risk comorbidities (4.0%;
92 patients), or both (4.9%; 55 patients), and lowest among
those patients with neither high-risk limb presentation nor
high-risk comorbidities (2.0%; 4 patients) (Table 2).

Treatment Outcome
Considering the shrinkage estimates, among the patients with
symptomatic LE-PAD in COMPASS, those randomized to the
combination of low-dose rivaroxaban and aspirin had a 26%
lower risk of developing MACE (HR, 0.74 [95% CrI, 0.58-
0.92]) and a 45% decreased risk of developing MALE, includ-
ing major amputation (HR, 0.55 [95% CrI, 0.35-0.85]), com-
pared with patients receiving aspirin alone. Furthermore, the
composite of MACE or MALE, including major amputation, was
reduced by 29% (HR, 0.71 [95% CrI, 0.57-0.87]; eFigure 2 in
the Supplement) and the composite of cardiovascular death,
myocardial infarction, ischemic stroke, acute limb ischemia,
or major amputation by 28% (HR, 0.72 [95% CrI, 0.58-0.89])
in favor of the combination of rivaroxaban and aspirin com-
pared with aspirin alone. Major bleeding was increased with
the combination of rivaroxaban and aspirin compared with as-
pirin alone (HR, 1.69 [95% CrI, 1.18-2.40]). Fatal or critical or-
gan bleeding was numerically increased with combination
therapy, but this was not statistically significant (HR, 1.56 [95%
CrI, 0.78-3.39]; Table 3).

At 30 months, the estimated absolute risk reduction with
low-dose rivaroxaban and aspirin, compared with aspirin alone,
was 2.7% (95% CI, 0.83%-4.4%) for MACE, 2.1% (95% CI,
0.68%-3.0%) for MALE, including major amputation, and 4.0%
(95% CI, 1.8%-6.0%) for MACE or MALE, including major am-
putation, corresponding to 27, 21, and 40 events prevented per
1000 patients treated, respectively.

The magnitude of treatment effect with rivaroxaban and as-
pirin was similar for those at highest risk. Patients with either
high-risk limb presentation or high-risk comorbidities demon-
strated a similarly large estimated absolute risk reduction in the
composite of MACE or MALE, including major amputation (4.2%

[95% CI, 1.9%-6.2%]), when treated with rivaroxaban and as-
pirin as opposed to aspirin alone over a 30-month period; how-
ever, the estimated absolute risk reduction for MALE, includ-
ing major amputation, was more pronounced in patients with
high-risk limb presentation than for those with high-risk co-
morbidity over 30 months (3.2% [95% CI, 1.0%-4.7%] vs 2.2%
[95% CI, 0.7%-3.2%]), while the 30-month estimated absolute
risk reduction for MACE was slightly more pronounced in pa-
tients with high-risk comorbidities compared with those with
high-risk limb presentation (3.1% [95% CI, 0.9%-4.9%] vs 2.8%
[95% CI, 0.8%-4.4%]) (Figure 2). In contrast, patients without
high-risk limb presentation or high-risk comorbidities demon-
strated an estimated 0.3% (95% CI, 0.1%-0.5%) absolute risk re-
duction in MACE, an estimated 1.0% (95% CI, 0.3%-1.5%) ab-
solute risk reduction in MALE, including major amputation, and
an estimated 1.0% (95% CI, 0.4%-1.4%) in MACE or MALE, in-
cluding major amputation, at 30 months.

The 30-month estimated absolute risk increase of major
bleeding is shown by high-risk limb presentation or high-risk
comorbidity in Figure 2. The estimated risk increase in major
bleeding was numerically higher in patients with high-risk limb
presentation (1.6% [95% CI, 0.4%-3.3%]), a high-risk comor-
bidity (1.9% [95% CI, 0.5%-3.9%]), both a high-risk limb pre-
sentation and comorbidity (1.6% [95% CI, 0.4%-3.3%]), or either
a high-risk limb presentation or comorbidity (2.0% [95% CI,
0.5%-3.9%]), compared with neither (0.8% [95% CI, 0.2%-
1.5%]). The estimated absolute risk increase in fatal or critical
organ bleeding was low among compared risk groups, being
0.3% (95% CI, 0.1%-1.4%) among patients with a high-risk limb
presentation, 0.5% (95% CI, 0.2%-1.9%) among patients with
high-risk comorbidities, 0.4% (95% CI, 0.2%-1.6%) among
patients with both high-risk limb presentations and comor-
bidities, 0.4% (95% CI, 0.2%-1.8%) among those with either a
high-risk limb presentation or comorbidity, and 0.6% (95% CI,
0.2%-2.6%) among patients with neither.

Overall, the net clinical benefit, which combined MACE or
MALE, including major amputation or fatal or critical organ

Figure 1. Major Adverse Cardiovascular Event or Major Adverse Limb Event, Including Major Amputation,
Stratified by Subtype of Peripheral Artery Disease
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bleeding, remained in favor of rivaroxaban and aspirin com-
pared with aspirin alone (HR, 0.78 [95% CrI, 0.63-0.95]) (eFig-
ure 2 in the Supplement), equivalent to an estimated 31 events
prevented per 1000 patients treated over 30 months. The mag-
nitude of net clinical benefit was similar in patients with high-
risk limb presentation (estimated absolute risk reduction, 3.5%
[95% CI, 0.7%-5.9%]), high-risk comorbidity (estimated abso-
lute risk reduction, 3.3% [95% CI, 0.7%-5.6%]), and either a
high-risk limb presentation or comorbidity (estimated abso-

lute risk reduction, 3.2% [95% CI, 0.6%-5.3%]), and less pro-
nounced in patients with neither (estimated absolute risk re-
duction, 0.7% [95% CI, 0.2%-1.2%]).

Discussion
Among patients with symptomatic LE-PAD, we show that the
30-month incidence risk of MACE or MALE, including major
amputation, is highest in patients with prior amputation, pre-
vious revascularization surgery, or severe symptoms of PAD,
and these patients have a substantial absolute risk reduction
when treated with rivaroxaban and aspirin compared with as-
pirin alone. In addition, we verify that patients with LE-PAD
with at least 1 high-risk comorbidity, including polyvascular
disease, diabetes, heart failure, or kidney insufficiency, have
a similarly high incidence risk and substantial absolute risk re-
duction when treated with rivaroxaban and aspirin. Accord-
ingly, the net clinical benefit in those with either high-risk limb
presentation or high-risk comorbidities strongly favors com-
bination rivaroxaban and aspirin over aspirin use alone.

Patients with LE-PAD are at greater risk for ischemic events
and cardiovascular death compared with their counterparts
with isolated CAD.13 Yet LE-PAD encompasses a wide spec-
trum of disease, with clinical manifestations ranging from
asymptomatic atherosclerosis to limb ischemia requiring
amputation.14 In the current investigation, we show that the
highest risk subtypes of patients with symptomatic LE-PAD are
those with previous amputation, Fontaine stage III or IV sta-
tus, and previous revascularization, with all 3 groups having
an incidence risk of MACE or MALE, including major ampu-
tation, greater than 10% over 30 months. To our knowledge,

Table 3. Efficacy and Safety of Rivaroxaban and Aspirin in Combination vs Aspirin Alone among Patients With Symptomatic Lower Extremity
Peripheral Artery Diseasea

Outcome

Rivaroxaban plus aspirin (n = 1409) Aspirin alone (n = 1359)
Rivaroxaban plus aspirin
vs aspirin alone

First events,
No. (%)

Annual rate,
% per y

30-mo
Kaplan-Meier
incidence
risk, %

First events,
No. (%)

Annual rate,
% per y

30 mo
Kaplan-Meier
incidence
risk, %

Hazard ratio
(95% CI)b

Shrinkage
estimates hazard
ratio (95%
credible interval)c

MACEd 73 (5.2) 2.9 6.9 98 (7.2) 4.1 10.8 0.71 (0.53-0.97) 0.74 (0.58-0.92)

Cardiovascular death,
myocardial infarction,
ischemic stroke, acute
limb ischemia, or major
amputation

88 (6.2) 3.6 8.1 120 (8.8) 5.1 13.0 0.70 (0.53-0.93) 0.72 (0.58-0.89)

MALE, including major
amputation

26 (1.8) 1.0 2.5 46 (3.4) 1.9 4.7 0.55 (0.34-0.88) 0.55 (0.35-0.85)

MACE or MALE,
including major
amputation

98 (7.0) 4.0 9.2 136 (10.0) 5.8 14.6 0.69 (0.53-0.89) 0.71 (0.57-0.87)

Major bleeding 46 (3.3) 1.9 4.5 26 (1.9) 1.1 2.8 1.71 (1.06-2.77) 1.69 (1.18-2.40)

Fatal or critical organ
bleeding

15 (1.1) 0.6 1.2 7 (0.5) 0.3 0.8 2.06 (0.84-5.05) 1.56 (0.78-3.39)

Net clinical benefite 107 (7.6) 4.4 9.6 137 (10.1) 6.0 14.4 0.75 (0.58-0.96) 0.78 (0.63-0.95)

Abbreviations: MACE, major adverse cardiac events; MALE, major adverse limb
event.
a Percentage is the proportion of patients with an outcome. Percentage per year

is the rate per 100 patient-years of follow-up.
b Hazard ratios (95% CI) are from the stratified Cox proportional hazards

models.

c Shrinkage estimates were obtained via bayesian hierarchical modeling.
d MACE was defined as a myocardial infarction, stroke, or cardiovascular death.
e Net clinical benefit was defined as MACE, MALE (including major amputation),

or fatal or critical organ bleeding.

Figure 2. Estimated Number of Ischemic Events Prevented and Bleeding
Events Caused per 1000 Patients When Treated With Rivaroxaban and
Aspirin in Combination, Compared With Aspirin Alone Over 30 Months
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this is the first report from a large cohort of patients that char-
acterizes rates of cardiac events and limb events according to
clinical presentation of symptomatic LE-PAD. While it is not
unexpected that those previously experiencing severe PAD
symptoms or severe ischemia requiring surgical intervention
had the highest risk of subsequent vascular ischemia, the mag-
nitude of risk is quite high, with a 30-month incidence risk of
13.7% for MACE or MALE, including major amputation. Fur-
thermore, these more severe forms of PAD are at particularly
high risk for MALE. While the treatment benefit of the com-
bination rivaroxaban and aspirin is apparent in the overall
symptomatic LE-PAD cohort, the estimated absolute risk re-
duction at 30 months is greatest for those at the highest base-
line risk, as shown in Figure 2.

Clinicians managing patients with LE-PAD desire guid-
ance when making decisions regarding antithrombotic therapy.15

Among patients with LE-PAD, both PAD severity and comor-
bidities are important in this consideration. We demonstrate that
half of the patients with symptomatic LE-PAD have the high-
risk limb presentation of Fontaine III or IV symptoms, previ-
ous amputation or previous lower limb revascularization, while
4 of 5 patients have the high-risk comorbidities of polyvascu-
lar disease, diabetes, heart failure, or kidney insufficiency. Im-
portantly, only 6.6% of patients had neither high-risk limb pre-
sentation or high-risk comorbidity, and these individuals
expectedly had a lower incidence risk of MACE or MALE, in-
cluding major amputation (eFigure 1 in the Supplement; Table 2).

Among patients with symptomatic LE-PAD, consistent with
the overall COMPASS trial results, treatment with combination
rivaroxabanandaspirinreducedtheincidenceofMACEorMALE,
including major amputation, among patients with high-risk limb
presentation or high-risk comorbidity, with approximately 42
events prevented per 1000 patients treated over 30 months. In-
terestingly, patients with PAD with a high-risk limb presentation
demonstrated a greater reduction in MALE, while patients with
high-riskcomorbiditydemonstratedagreaterreductioninMACE.
Furthermore, while ischemic risks varied among differing mani-
festations of symptomatic LE-PAD, the estimated absolute in-
crease in fatal or critical organ bleeding was similarly low among
patients with high-risk limb presentation, high-risk comorbid-
ity, or neither, acknowledging the limitations of comparisons be-
tween small subgroups. Therefore, the net clinical benefit for pa-
tients with high-risk limb presentation or high-risk comorbid-
ityreceivingcombinationrivaroxabanandaspirincomparedwith
aspirinalonepreventednearly32eventsper1000patientstreated
over 30 months. This large and clinically important risk reduc-
tion was similar to the benefit of warfarin for stroke prophylaxis
in high-risk atrial fibrillation.16

Lower extremity PAD is a common manifestation of
atherosclerosis, with more than 200 million people affected
worldwide.17 Surgery is required in a minority of patients with
symptomatic LE-PAD, with the hallmark of therapy being ef-
ficacious medical treatment.18,19 Now that 2.5 mg of rivaroxa-
ban twice a day in combination with aspirin has received en-
dorsement by multiple international agencies granting medi-
cation approval, uptake of this combination is increasing and
being incorporated into contemporary international guidance
statements.18,20,21 However, clinicians’ perceptions of the ap-

plicability of COMPASS results to patients with PAD remains a
barrier to evidence-based therapy.22 Our analysis argues for
strong consideration of combination rivaroxaban and aspirin
for patients with symptomatic LE-PAD with high-risk limb pre-
sentation and/or comorbidities, to prevent vascular events, as
long as this is not limited by undue bleeding risk. Patients with
high-risk limb presentations in particular may also require dedi-
cated strategies for limb preservation, given their higher risk
of MALE.

The recent VOYAGER PAD trial23 (NCT02504216) also
evaluated the efficacy of combination rivaroxaban and aspirin
compared with aspirin alone, with or without short-term
clopidogrel, shortly after infrainguinal revascularization in
patients with symptomatic LE-PAD. The combination of
rivaroxaban and aspirin yielded a significant 15% reduction in
the composite outcome of myocardial infarction, ischemic
stroke, or cardiovascular death, acute limb ischemia, or major
vascular amputation. While there was not a statistically
significant increase in major bleeding per Thrombolysis in
Myocardial Infarction classifications, there was significant
increase in major bleeding per International Society of
Thrombosis and Hemostasis classifications. As with COMPASS,
however, there was no excess in severe bleeding, including fatal
or intracranial hemorrhage. Thus, VOYAGER PAD confirms our
observation of the efficacy of combination rivaroxaban and
aspirin compared with aspirin alone in patients with
symptomatic LE-PAD.

Strengths of our investigation include large numbers of pa-
tients with well-characterized data, receiving contemporary
medical therapy in the setting of a randomized clinical trial with
adjudicated events. In addition, we used conservative shrink-
age estimates of treatment effect, which are more robust than
traditional subgroup analysis treatment estimates.10-12

Limitations
A potential limitation of our investigation is that the high de-
gree of risk factor control within the COMPASS trial may under-
estimate the ischemic risk reduction that could be achieved with
combination rivaroxaban and aspirin in clinical practice. Pa-
tients in COMPASS were relatively well treated, in that approxi-
mately 80% of patients were receiving statin therapy and 70%
were receiving renin angiotensin aldosterone–system inhibi-
tors. This is substantially higher secondary prevention therapy
than that observed in routine clinical practice, where approxi-
mately 30% of patients are prescribed vascular protective
agents.13 Suboptimal risk factor control is associated with a
higher incidence risk of ischemic events and a greater absolute
benefit of combination rivaroxaban and aspirin.24 This is analo-
gous to the overall COMPASS trial, in which the ischemic risk
was significantly lower than the risk observed within the gen-
eral population (tabulated within the Reduction of Atheroscle-
rosis for Continued Health [REACH] registry).25 The length of
follow-up of patients in COMPASS may also underestimate the
longer-term absolute risk reduction conferred by rivaroxaban
and aspirin in combination, since the net clinical benefit has been
shown to increase overtime.26 Even so, we demonstrate that in
patients with symptomatic LE-PAD with nearly optimized medi-
cal therapy, the risks of MACE and MALE remain high and the
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use of combination rivaroxaban and aspirin yields large abso-
lute risk reductions in ischemic events.

Conclusions
In patients with symptomatic LE-PAD, rates of ischemic
events are particularly high for patients with high-risk

limb presentations of PAD, including Fontaine III or IV
symptoms, previous revascularization, or previous
amputation, as well as for patients with high-risk comor-
bidities, such as polyvascular disease, diabetes, heart fail-
ure, and kidney insufficiency. For these patients, treatment
with combination rivaroxaban and aspirin leads to a large
and clinically important decrease in ischemic vascular
events.
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