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Abstract: Current European guidelines on chronic coronary syndromes recommend the use of
low-dose aspirin (or clopidogrel if intolerance or contraindication occurs) throughout life. Howev-
er, as the risk of recurrent vascular events is high, particularly in some patients (i.e. diffuse multi-
vessel coronary artery disease, diabetes, recurrent myocardial infarction, peripheral artery disease,
or chronic kidney disease,...), these guidelines also consider that in those patients at moderate or
high risk of ischemic events, but without a high bleeding risk, dual antithrombotic therapy should
be considered. According to these guidelines, treatment options for dual antithrombotic therapy in
combination with aspirin may include clopidogrel 75 mg/daily, prasugrel 10 mg/daily, ticagrelor
60 mg bid or rivaroxaban 2.5 mg bid. Remarkably, despite the results of the clinical trials that sus-
tain these recommendations clearly diverge, guidelines do not differentiate between them. Howev-
er, although all these drugs have demonstrated a significant reduction in major cardiovascular
events in patients with stable atherosclerotic disease, only the addition of rivaroxaban has been as-
sociated with a reduction in cardiovascular and overall mortality in the secondary analysis. This
may be related to the fact that the activation of platelets and factor X plays a key role in the devel-
opment of atherothrombosis, and, consequently, both targets should be considered for the appropri-

ate management of these patients.
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1. INTRODUCTION

Although there are some differences between higher-in-
come and lower-income countries rates, atherosclerotic car-
diovascular disease remains the leading cause of mortality
worldwide, and it is associated with a high economic burden
[1, 2]. Thus, it has been estimated that in Europe, cardiovas-
cular disease is one of the main contributors to potential
years of life lost [3]. Remarkably, the health burden of
atherosclerotic cardiovascular disease will increase in the fol-
lowing years due to the ageing of the population and worse,
unhealthy lifestyle of individuals (sedentary lifestyle, obesi-
ty, smoking) [4].

Although the atherosclerotic cardiovascular disease may
have long and stable periods, instability can occur at any
time during the evolution due to plaque rupture or ero-
sion.As a result, despite the patient may be asymptomatic (si-
lentperiod), the disease is dynamic and progressive, and eff-
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orts should be performed in order to optimize treatment to
decrease cardiovascular morbidity and mortality [5].

Cardiovascular risk factor control is mandatory in pa-
tients with the atherosclerotic disease to decrease the risk of
new events [5]. Unfortunately, a high proportion of patients
with chronic ischemic disease do not achieve cardiovascular
risk factors goals [6]. In a substudy of the COMPASS trial,
blood pressure, smoking status, cholesterol level, presence
of diabetes, body mass index, and level of physical activity
were analyzed. Less than 3% of patients had all risk factors
controlled, about 50% of patients had 0-2 uncontrolled risk
factors and nearly 19% of patients had more than four risk
factors uncontrolled. Of note, rates of ischemic events and
cardiovascular death increased with the number of cardiovas-
cular risk factors uncontrolled [7]. However, the impact of
antithrombotic therapy was independent of the number of
risk factors, indicating that both the approaches have an inde-
pendent impact on the prognosis of patients and should be
optimized.

Antithrombotic therapy is essential to reduce ischemic
events among patients with atherosclerotic vascular disease
[5]. Current guidelines about chronic coronary syndromes re-
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commend the use of aspirin 75-100 mg/daily (or clopidogrel
75 mg/daily) in patients with atherosclerotic vascular dis-
ease [5]. However, these guidelines recognize that despite
antithrombotic monotherapy, some patients have an unac-
ceptably high risk of new ischemic events. In this context, th-
ese guidelines state that the addition of a second antithrom-
botic drug to aspirin for long-term secondary prevention
should be considered in patients at a high risk of ischemic
events and without high bleeding risk and may be consid-
ered in those patients with at least a moderately increased
risk of ischemic events and without high bleeding risk [5].
Unfortunately, despite there are important disparities in the
results of the different clinical trials that have analyzed the
impact of the addition of a second antithrombotic drug on
the reduction of ischemic events and mortality in patients
with atherosclerotic vascular disease (Table 1) [8-16], guide-
lines do not clearly differentiate between the available strate-
gies [5].

Table 1. Treatment options for dual antithrombotic therapy in

combination with aspirin recommended by european guide-
lines about chronic coronary syndromes.

Drug (dose) Indication MACE Mortality
Overall death:
2.0% vs 1.5%;
P=0.05
Clopidogrel Post-MI in patients | 4.3% vs 5.9%, [ Cardiac mortali-
(75 g od) who have tolerated | HR 0.71; 95% ty; 0.9% vs
DAPT for 1 year CI 0.59-0.85 1.0%; P=0.98
Vascular mortali-
ty: 0.1% vs
0.1%; P=0.98
Overall death:
P<.)st-PCI for MI in 3.7% vs 8.8%: 1.9% vs 2.0%;
Prasugrel  [patients who have tol- HR 0.407: 95% P=0.85
(10 mg od*) [ erated DAPT for 1 cro .281-2) 539 Cardiac death:
year ’ ' 0.9% vs 1.2%;
P=0.517

Overall death:
Post-MI >1 yearor | 4.1% vs 5.4% | 3.4% vs 4.1%;

Rivaroxaban multivessel coronary [ HR 0.76; 95% P=0.01

(2.5 mg bid) artery disease C10.66-0.86 | CV death: 1.7%
vs 2.2%; P=0.02

Overall death:
0, 0/ .
Ticagrelor Post-MI in patients | 7.77% vs 9.04% 4.69 ﬁ:‘g 154164’

) who have tolerated | HR 0.84; 95% . o
(0mgbid) | "5\ pT for 1 year | C10.74.0.95 |CV death: 2.86%

vs 3.39%;
P=0.07

Abbreviations: MI: myocardial infarction; DAPT: dual antiplatelet therapy; HR:
Hazard Ratio; CI: confidence. interval; CV: cardiovascular.

Note: * 5 mg o.d.; if body weight <60 kg or age >75 years.

Adapted from references #5,8-16.

2. RIVAROXABAN IN THE MANAGEMENT OF PA-
TIENTS WITH STABLE ATHEROSCLEROTIC VAS-
CULAR DISEASE THE COMPASS TRIAL

The COMPASS trial included 27,395 patients with sta-
ble atherosclerotic vascular disease, either coronary artery
disease or peripheral artery disease. The patients received ri-
varoxaban (2.5 mg twice daily) plus aspirin (100 mg once
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daily), rivaroxaban (5 mg twice daily), or aspirin (100 mg
once daily). The primary outcome was a composite of cardio-
vascular death, stroke, or myocardial infarction (MACE).
The study was prematurely stopped after 23 months of fol-
low-up, due to the benefits of the rivaroxaban plus aspirin
strategy over aspirin. This is important, as the efficacy Ka-
plan-Meier curves progressively separated over time, particu-
larly after one year of treatment, indicating that the benefit
of rivaroxaban plus aspirin increases with treatment time
[13].

The combination of rivaroxaban plus aspirin significant-
ly reduced the risk of MACE by 24% compared with aspirin
(4.1% vs 5.4%; Hazard Ratio [HR] 0.76; 95% confidence in-
terval [CI] 0.66-0.86), and the risk of stroke by 42% (0.9%
vs 1.6%; HR 0.58; 95% CI 0.44-0.76), and showed a lower
risk of cardiovascular hospitalization by 8% (14.2% vs
15.3%; HR 0.92; 95% CI 0.86-1.00). More importantly, the
risk of cardiovascular mortality and death from any cause re-
duced by 22% and 18%, respectively (1.7% vs 2.2%; HR
0.78; 95% CI 0.64-0.96 and 3.4% vs 4.1%; HR 0.82; 95%
CI 0.71-0.96, respectively) [13].

With regard to the risk of hemorrhage, major bleeding
was more common with the approach of rivaroxaban plus as-
pirin than with aspirin (3.1% vs 1.9%; HR 1.70; 95% CI
1.40-2.05), but not nonfatal symptomatic intracranial hemor-
rhage (0.2% vs 0.2%; HR 1.10; 95% CI 0.59-2.04) or fatal
bleeding (0.2% vs 0.1%; HR 1.49; 95% CI 0.67-3.33) [13].

Although when analyzing the results of the COMPASS
trial in relative terms, it seemed that the beneficial effects of
the combination of rivaroxaban plus aspirin could be in
some way offset by the risk of bleeding, the fact is that when
considering the absolute numbers, the benefit-risk ratio un-
doubtedly favors the new therapeutic approach (i.e. rates of
death from any cause 3.4% vs 4.1% vs rates of fatal bleeding
0.2% vs 0.1%). In fact, the net clinical benefit outcome of
cardiovascular death, stroke, myocardial infarction, fatal
bleeding, or symptomatic bleeding into critical organ was
better with the combination of rivaroxaban plus aspirin than
with aspirin alone (4.7% vs 5.9%; HR 0.80; 95% CI
0.70-0.91) [13].

The results of the COMPASS trial are in line with the
pathophysiology of atherothrombosis. Thus, when the rup-
ture or erosion of an atherosclerotic plaque occurs, not only
platelets are activated, but also facto X that is converted into
factor Xa after tissue factor is locally released [17-19]. As a
result, targeting only platelets by mono or dual antiplatelet
therapy seems insufficient to reduce the risk of recurrence of
atherosclerotic events, as previous studies have demonstrat-
ed [8-12, 14-16]. By contrast, the COMPASS trial has
shown that the dual pathway inhibition with the combination
of rivaroxaban and aspirin has synergic effects with a good
safety profile [20-22].

In addition, preclinical data have confirmed the benefi-
cial effects of Factor Xa inhibition on atherothrombosis, par-
ticularly with rivaroxaban. Thus, it has been reported that
the inhibition of factor Xa has anti-endothelial senescence
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Fig. (1). Efficacy outcomes among patients with stable coronary artery disease. Data from the COMPASS study [34]. (4 higher resolution /
colour version of this figure is available in the electronic copy of the article).

and anti-atherosclerotic effects, has protective, repairing and
fibrinolytic effects on vascular endothelium, attenuates
neointima formation after vascular injury and improves neo-
vascularization. In addition, Factor Xa inhibition reduces in-
flammation and platelet-dependent thrombin generation
[23-31].

However, this beneficial effect of Factor Xa inhibition
on atherosclerotic protection should not be extended to all
Factor Xa inhibitors. Remarkably, the APPRAISE-2 study
showed that the addition of apixaban (5 mg bid) to anti-
platelet therapy did not translate into a reduction of recurrent
ischemic events in high-risk patients after an acute coronary
syndrome, but increased the major bleeding risk [32]. How-
ever, this could be related to the dose used in this study, in
contrast to the dose of rivaroxaban in the COMPASS trial.
On the other hand, it has been reported that rivaroxaban and
apixaban differ in their capacity to inhibit factor Xa. Thus,
the association rates for binding to either free factor Xa or
factor Xa are incorporated into the prothrombinase complex
and also dissociation rates are markedly faster with rivaroxa-
ban than with apixaban, leading to greater effects of rivarox-
aban on global tests of coagulation [33].

3. EFFECTS OF THE RIVAROXABAN PLUS AS-
PIRIN APPROACH IN PARTICULAR SUBGROUPS
OF PATIENTS WITH STABLE ATHEROSCLEROT-
IC VASCULAR DISEASE

3.1. Patients with Coronary Artery Disease

Approximately 91% of patients (n=24,824) included in
the COMPASS trial had stable coronary artery disease. In
the COMPAS trial, coronary artery disease was defined as
myocardial infarction within the past 20 years, or multives-
sel coronary disease with symptoms or with a history of sta-
ble/unstable angina, or multivessel percutaneous coronary in-
tervention, or multivessel coronary artery bypass graft
surgery. In case of age less than 65 years, patients also re-
quired to have atherosclerosis >2 vascular beds or >2 additio-
nal risk factors [13].

In a specific analysis of the COMPASS trial of those pa-
tients with coronary artery disease, 69% had a history of pre-
vious myocardial infarction and 62% multi-vessel disease.
Data about the efficacy and safety or the combination of ri-
varoxaban plus aspirin compared with aspirin in this group
of patients were consistent with those of the overall study
(Figs. 1 and 2) [34].
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In summary, after a mean follow-up of nearly 2 years,
compared with aspirin alone, the rivaroxaban plus aspirin ap-
proach significantly reduced the risk of MACE (HR 0.74;
95% CI 0.65-0.86; P<0.0001), and stroke (HR 0.56; 95% CI
0.42-0.75: P<0.0001), and showed a lower risk of cardiovas-
cular hospitalization (HR 0.92; 95% CI 0.85-1.00; P=0.046),
cardiovascular death (HR 0.75; 95% CI 0.60-0.93; P=0.01)
and overall death (HR 0.77; 95% CI 0.65-0.90; P=0.0012)
(Fig. 1). With regard to the risk of hemorrhage, although ma-
jor bleeding was more common with the combination (HR
1.66; 95% CI 1.37-2.03; P<0.0001), the risk of fatal bleed-
ing and intracranial hemorrhage similarly occurred in both
groups (Fig. 2) [34].

Table 2. Effects of rivaroxaban + aspirin vs aspirin on mace
and major bleeding in patients with stable coronary artery dis-
ease according to the duration of treatment data from the com-
pass study.

MACE Major Bleeding
HR 95% CI HR 95% CI
<1 year 0.79 0.65-0.96 2.32 1.75-3.07
1-2 years 0.66 0.52-0.83 1.19 0.84-1.68)
>2 years 0.82 0.58-1.16 1.05 0.63-1.75

Note:Table performed with data taken from reference #34.

However, as ischemic events were much more common
than bleeding outcomes, the net clinical benefit outcome of
MACE, fatal bleeding or symptomatic bleeding into a criti-
cal organ, markedly favored the combination of rivaroxaban
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plus aspirin (HR 0.78; 95% CI 0.69-0.90; P=0.0003) [34]. In
addition, as the risk of ischemic events was stable during the
follow-up, but the risk of major bleeding decreased, particu-
larly after the first year of treatment, the net clinical benefit
of rivaroxaban plus aspirin approach increases with time of
treatment, compared with aspirin alone (Table 2) [34]. Im-
portantly, the net clinical benefit of rivaroxaban plus aspirin
over aspirin was independent of age or the history of myocar-
dial infarction or time of evolution since myocardial infarc-
tion (Fig. 3) [34].

On the other hand, it has been reported that less than
one-third of patients undergoing surgical revascularization
have at least 1 occluded graft within one year after surgery
[35]. A pre-planned analysis of the COMPASS study
showed that although both approaches have similar graft fail-
ure rates after 1 year of surgery, there was a trend to a reduc-
tion of MACE by the combination of rivaroxaban plus as-
pirin in this subgroup of patients [36].

3.2. Patients With Peripheral Artery Disease

In the COMPASS trial, a total of 7,470 patients had pe-
ripheral artery disease. Peripheral artery disease was defined
as having a history of peripheral artery disease of the lower
extremities (previous revascularization, amputation or inter-
mittent claudication), of the carotid arteries (previous revas-
cularization or asymptomatic >50% carotid artery stenosis),
or patients with coronary artery disease and an ank-
le-brachial index <0.90 [37].

HR 1.66
a 95% C1 1.37-2.03
i HR 1.12 HR 1.02 HR 1.55
2% 95% Cl 0.64-196 95% Cl0.64-1.64 95% Cl 0.67-3.58

B <1%  <1% 1%  <1% <1%  <1%
. [ ] ]

Major bleeding Intracranial bleeding Severe or life-threatening Fatal bleeding

bleeding
M Rivaroxaban + aspirin I Aspirin

Fig. (2). Safety outcomes among patients with stable coronary artery disease. Data from the COMPASS study [34]. (4 higher resolution /
colour version of this figure is available in the electronic copy of the article).
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Among patients with peripheral artery disease, compared
with aspirin alone, the rivaroxaban plus aspirin approach re-
duced the risk of MACE by 28% (HR 0.72; 95% CI
0.57-0.90; P=0.0047), and the risk of stroke by 46% (HR
0.54; 95% CI 0.33-0.87), with a trend towards a lower risk
of cardiovascular and overall mortality. Remarkably, with re-
gard to the prespecified limb outcomes, the combination of
rivaroxaban plus aspirin reduced the risk of acute limb is-
chemia (HR 0.56; 95% CI 0.32-0.99; P=0.042), major ad-
verse limb event (MALE) (HR 0.54; 95% CI 0.35-0.84;
P=0.0054), all vascular amputations (HR 0.40;95% CI
0.20-0.79; P=0.0069), major amputation (HR 0.30; 95% CI
0.11-0.80; P=0.011), and major adverse limb event plus ma-
jor amputation (HR 0.54; 95% CI 0.35-0.82; P=0.0037)
[37].

Although major bleeding was more common with the
combined therapy, mainly of a gastrointestinal origin, fatal
bleeding and non-fatal symptomatic intracranial hemorrhage
similarly occurred in both groups (<1%) [37]. As a result,
the net benefit outcome of MACE, and critical organ or fatal
bleeding was found to be reduced with the combination of ri-
varoxaban plus aspirin by 25% (HR 0.75; 95% CI 0.60-0.94;
P=0.011), and the net benefit outcome of MACE or major
adverse limb events, major amputation, or fatal or critical or-
gan bleeding reduced by 28% (HR 0.72; 95% CI 0.59-0.87;
P=0.0008) [37].

Another substudy of the COMPASS trial showed that
among patients with lower extremity peripheral artery dis-
ease, the development of MALE was associated with a poor
prognosis, with a marked risk of subsequent hospitalization
for vascular amputations, death, and MACE after one year
of the index event. Of note, in these patients, the combina-
tion of rivaroxaban plus aspirin was of particular benefit
[38].

3.3. Patients with Heart Failure

Patients with stable atherosclerotic vascular disease and
heart failure have a higher risk of MACE [39]. In the COM-
PASS trial, patients with NYHA functional class III or IV
heart failure or left ventricular ejection fraction < 30% were
excluded from the study. However, in the COMPASS trial, a
total of 5,902 subjects (22%) had a history of heart failure,
12% with a left ventricular ejection fraction <40%. The ef-
fects of the combination of rivaroxaban plus aspirin com-
pared with aspirin alone on MACE was independent of the
history of heart failure and left ventricular ejection fraction,
but larger absolute risk reduction was obtained in those pa-
tients with heart failure. Similarly, the risk of major bleeding
was independent of the presence of heart failure. Among pa-
tients with heart failure, the rivaroxaban plus aspirin ap-
proach reduced the risk of MACE by 32%, heart failure hos-
pitalization by 18%, overall death by 34%, with a significant
increase of major bleeding, but not intracranial bleeding
(Fig. 4) [40].

The COMMANDER HF showed in patients with coro-
nary artery disease, low ejection fraction, and recent heart
failure exacerbation, that although low dose rivaroxaban re-
duced thrombotic outcomes, it did not reduce MACE [41].
When analyzing the results of the COMMANDER HF, AT-
LAS ACS-2, and COMPASS trials, data suggest that the
combination or rivaroxaban 2.5 mg bid plus aspirin is benefi-
cial in patients with a stable atherosclerotic vascular disease
with mild to moderate heart failure, but not in those patients
with a recent decompensated heart failure or advanced heart
failure with reduced ejection fraction [13, 40-42]. In fact,
the clinical practice update on heart failure 2019 indicates
that for patients with coronary artery disease, the addition of
rivaroxaban 2.5 mg bid to aspirin reduces the risk of vascu-
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Fig. (4). Efficacy and safety outcomes among patients with heart failure. Data from the COMPASS study [40]. (4 higher resolution / colour

version of this figure is available in the electronic copy of the article).

lar events in patients without heart failure and with mild
heart failure, but not in patients with advanced heart failure,
as in these patients, myocardial dysfunction and congestion
rather than vascular events determine the prognosis [43].

3.4. Patients with Diabetes

Diabetes is common among patients with the chronic
coronary syndrome, and the concomitance of both markedly
worsens cardiovascular prognosis [44]. In a prespecified
analysis of the COMPASS trial, the effects of rivaroxaban
plus aspirin (100 mg daily) versus aspirin alone, according
to the presence of diabetes, were compared. In the COM-
PASS trial, approximately 38% of patients had diabetes at
baseline. The reduction of MACE with the combination of ri-
varoxaban plus aspirin (vs aspirin) similarly occurred regard-
less of the presence of diabetes (diabetic patients: HR 0.74;
95% CI 0.61-0.90, P=0.002; nondiabetic patients HR 0.77,;
95% CI 0.64-0.93; P=0.005; Pinteraction=0.77). In addition,
the risk of major bleeding was not influenced by the history
of diabetes. However, due to the higher baseline risk of pa-
tients with diabetes, the absolute benefits seemed greater in
this population [45].

3.5. Patients with Renal Insufficiency

Chronic kidney disease increases the risk of both throm-
boembolic and bleeding events [46, 47]. In addition, it has
been reported that full anticoagulation, with or without anti-
platelet therapy, increases the risk of hemorrhage in patients
with renal insufficiency [48, 49].

In the COMPASS trial, 6,276 patients (22.9%) had a
glomerular filtration rate <60 ml/min. As expected, both
MACE and major bleeding were more frequent in patients
with renal dysfunction. Despite that, the relative efficacy
and safety of the rivaroxaban plus aspirin approach com-
pared with aspirin alone was independent of renal function.
Among patients with renal insufficiency, the combination of
rivaroxaban and aspirin (vs aspirin alone) reduced the risk of
MACE by 25% and the risk of stroke by 58%, and tended to
reduce the risk of myocardial infarction by 27%, and cardio-
vascular death by 12%. Although major bleeding was more
common with the combined therapy, rates of major intracra-
nial bleeding and fatal bleeding were low and similarly oc-
curred between both groups (Fig. 5) [50].
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3.6. Patients with Stroke

Patients with atherosclerotic vascular disease have an in-
creased risk of stroke [51, 52]. In primary prevention, treat-
ment with aspirin is associated with a 12% reduction of
MACE and in secondary prevention, with a 19% risk reduc-
tion [53].

In the COMPASS trial, the combination of rivaroxaban
plus aspirin was associated with a significant reduction of
stroke compared with aspirin (HR 0.58; 95% CI 0.44-0.76;
P<0.0001). Similarly, ischemic/uncertain strokes (HR 0.51;
95% CI 0.38-0.68 P<0.0001) and fatal and disabling stroke
(modified Rankin Scale, 3-6) (HR 0.58; 95% CI 0.37-0.89;
P=0.01) were also decreased by the combination of rivaroxa-
ban plus aspirin in comparison with aspirin alone. Of note,
the relative efficacy of the rivaroxaban plus aspirin approach
was consistent in those patients with prior stroke [54]. A re-
cent exploratory analysis has also shown that compared with
aspirin, the combination of rivaroxaban plus aspirin is associ-
ated with significant reductions in cardioembolic strokes and
embolic strokes of undetermined source [55].

4. DISCUSSION

The European guidelines of chronic coronary syndromes
recognized that in patients with moderate (as at least one of
the following: multivessel/diffuse coronary artery disease, di-
abetes, recurrent myocardial infarction, peripheral artery dis-

ease, heart failure, or chronic kidney disease) or high risk (d-
iffuse multivessel coronary artery disease with at least one
of the following: diabetes, recurrent myocardial infarction,
peripheral artery disease, or chronic kidney disease) of is-
chemic events and those who do not have a high bleeding
risk (history of intracerebral hemorrhage or ischemic stroke,
history of other intracranial pathology, recent gastrointesti-
nal bleeding or anemia due to possible gastrointestinal blood
loss, other gastrointestinal pathology associated with in-
creased bleeding risk, liver failure, bleeding diathesis or co-
agulopathy, extreme old age or frailty, or severe renal fail-
ure), dual antithrombotic therapy should be considered [5].
Different alternatives are proposed for dual antithrombotic
therapy (i.e. clopidogrel 75 mg/daily, prasugrel 10 mg/daily,
ticagrelor 60 mg bid and rivaroxaban 2.5 mg bid), but no dif-
ferences are seen in the recommendations between these
drugs [5]. However, the results of the clinical trials that sup-
port these recommendations have important differences. For
example, in the PEGASUS-TIMI 54 trial, although the addi-
tion of ticagrelor 60 mg to aspirin significantly reduced the
risk of MACE, no significant effect was seen on ischemic
stroke, major adverse limb events or overall mortality [10,
12, 14, 16]. In fact, in contrast to clopidogrel, ticagrelor or
prasugrel, the addition of rivaroxaban 2.5 mg bid to aspirin
has demonstrated to have a positive impact not only on
MACE, but also on mortality as a secondary end-point [5,
8-16]. This is in line with the pathophysiology of atherothr-
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the COMPASS study [60]. (4 higher resolution / colour version of this figure is available in the electronic copy of the article).

ombosis, in which the activation of both platelets, and factor
X is implied and consequently, the management of patients
with atherosclerotic vascular disease should include both tar-
gets [20]. In fact, the last European guidelines on diabetes in-
dicate that in high-risk patients, the combination of low-dose
rivaroxaban and aspirin may be beneficial for coronary
artery disease [56]. Therefore, double antiplatelet therapy is
more beneficial in the acute setting but to a lesser extent in
chronic conditions, in contrast to rivaroxaban 2.5 mg bid.

In addition, as an atherosclerotic vascular disease can af-
fect different vascular beds, the focus of treatment should
not be limited to the reduction of MACE, but also MALE.
Among patients with peripheral artery disease, in the
CHARISMA trial, the addition of clopidogrel to aspirin (vs
aspirin alone) did not translate into a reduction of MACE or
mortality [57]. In the TRA 2P-TIMI 50 trial, compared with
aspirin, the addition of vorapaxar to aspirin significantly re-
duced the risk of hospitalization for acute limb ischemia, but
not the risk of MACE [58]. In the PEGASUS-TIMI 54, com-
pared with aspirin, the addition of ticagrelor 90 mg to as-
pirin only translated into a significant reduction of MALE,
but not MACE, ischemic stroke or cardiovascular death,
whereas the addition of ticagrelor 60 mg to aspirin signifi-
cantly reduced the risk of MACE, and cardiovascular death,
but not MALE or ischemic stroke [12]. By contrast, the
COMPASS trial demonstrated that the rivaroxaban plus as-
pirin approach provided comprehensive protection with re-
ductions in the risk of MACE, MALE, and cardiovascular

mortality and overall mortality [37]. The last European
guidelines on diabetes indicate that rivaroxaban 2.5 mg
b.i.d. plus aspirin 100 mg o.d. should be considered in pa-
tients with diabetes and symptomatic lower extremity artery
disease [56]. In addition, the global vascular guidelines on
the management of chronic limb-threatening ischemia also
state that low-dose aspirin and rivaroxaban, 2.5 mg twice dai-
ly, should be considered to reduce adverse cardiovascular
events and lower extremity ischemic events in patients with
chronic limb-threatening ischemia [59].

Although the results of the COMPASS trial were consis-
tent across different subgroups of patients, it is important to
ascertain which patients may benefit more from a COM-
PASS strategy. In this context, a recent substudy of the
COMPASS trial has identified those patients with the high-
est net clinical benefit with the rivaroxaban plus aspirin ap-
proach [60]. This study showed that those patients with >2
vascular beds affected, heart failure, diabetes or renal insuffi-
ciency had the best net clinical benefit that included MACE,
acute limb ischemia, and vascular amputation. In addition,
in these patients, the risk of fatal or symptomatic into a criti-
cal organ bleeding was low (Fig. 6 and 7) [60]. On the other
hand, different lifetime models have been developed in or-
der to establish the benefits and bleeding risk for each indivi-
dual patient, to facilitate treatment decisions in clinical prac-
tice [61]. In Table (3), patients who may benefit more from
a COMPASS strategy are summarized [60].
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Table 3. Patients that may benefit more from a compass ap-
proach.

e Coronary Artery Disease And/Or Peripheral Artery Disease AnFd:

* >2 vascular beds.

* Heart failure.

*» Low estimated glomerular filtration rate.

* Diabetes mellitus.
* High risk REACH.

* High risk CART
Note: REACH (REduction of Atherothrombosis for Continued Health); CART (Classi-
fication and Regression Tree).

High risk REACH patients: those with a history of vascular disease with 2 or more vas-
cular beds affected, a history of heart failure, or renal insufficiency defined as an esti-
mated glomerular filtration rate <60 ml/min.

High risk CART patients: those with either a history of vascular disease with 2 or
more affected vascular beds, a history of heart failure or diabetes.

Table performed with data taken from reference #60.

The representativeness of the COMPASS trial has been
analyzed in different “real-life” studies. Thus, after applying
the inclusion and exclusion criteria to those patients includ-
ed in the REACH registry, more than a half of the patients
met the COMPASS criteria. The main reasons for exclusion
included high-bleeding risk (52%), anticoagulant use (45%),
a requirement for dual antiplatelet therapy within 1 year of
an acute coronary syndrome or percutaneous coronary inter-
vention (26%), history of recent ischemic stroke (12%), and
severe renal failure (2%) [62]. In Spain, CICCOR was a sin-
gle-center prospective cohort study that included a total of

1,268 outpatients with stable ischemic heart disease. This
study showed that mortality rates in this population re-
mained high, and greater than in the general population [63].
In the CICCOR registry, 46% of patients had at least one ex-
clusion criteria for the COMPASS study and 18% did not
meet with all the inclusion criteria. As a result, approximate-
ly 35% of the patients from the CICCOR registry could have
been included in the COMPASS trial. The main reasons for
exclusion were the need for dual antiplatelet therapy within
the first year of an acute coronary syndrome or percutaneous
coronary intervention (70%), and high risk of bleeding
(33%). Of note, among those patients from the CICCOR reg-
istry that could have been included in the COMPASS trial,
the rates of MACE and cardiovascular mortality were signifi-
cantly higher than those of the aspirin alone arm of the
COMPASS trial, suggesting than in real-life patients, out-
comes are higher and may benefit more from a rivaroxaban
plus aspirin approach [64]. Taking into account that one of
the main reasons for exclusion is the first year after an acute
coronary syndrome or coronary percutaneous intervention,
this implies, that after this first year, a high number of pa-
tients with atherosclerotic vascular disease could benefit
from a COMPASS strategy, particularly in those patients at
high cardiovascular risk. Therefore, the implementation of
the rivaroxaban plus aspirin approach in suitable patients is
mandatory.

Finally, due to the good results on MACE and mortality
of the combination of rivaroxaban plus aspirin, this could be
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a cost-effective approach among patients with atherosclerot-
ic vascular disease, particularly those at the highest risk [65,
66].

CONCLUSION

Current European guidelines recognize that in those pa-
tients with a moderate or high risk of ischemic events, but
without a high bleeding risk, dual antithrombotic therapy
should be considered, as in these patients the risk or recur-
rent vascular events is unacceptably high despite treatment
with aspirin (or clopidogrel) in monotherapy. Considering
that in atherothrombosis, the activation of platelets and fac-
tor X plays a key role, both targets should be considered for
the appropriate management of these patients. In fact, no re-
duction of mortality has been observed when dual anti-
platelet therapy has been used among patients with atheros-
clerotic vascular disease. By contrast, the COMPASS trial
demonstrated that compared with aspirin alone, the rivaroxa-
ban plus aspirin approach did not only reduce MACE, but al-
so MALE and cardiovascular and overall mortality. There-
fore, the COMPASS strategy should be preferentially be
used in patients with stable atherosclerotic vascular disease,
particularly those at moderate or high risk of recurrent vascu-
lar events, such as those with >2 vascular beds affected,
heart failure, renal insufficiency, diabetes or high-risk
REACH/CART.
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