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Abstract

The aim of this review is to summarize current evidence and identify potential settings for the use 
of combination therapy with low-dose rivaroxaban and aspirin in patients with history of previous 
stroke. Combined therapy with low-dose rivaroxaban and aspirin seems to be superior in both primary 
and secondary stroke prevention for patients with history of coronary artery disease or peripheral artery 
disease. There are several settings in secondary stroke prevention where the combined therapy of low-
dose rivaroxaban and aspirin might be a preferred option, including a history of coronary artery disease, 
peripheral artery disease, complex aortic atherosclerosis, extracranial and intracranial large vessel disease 
and after carotid revascularization procedures. As questions on the optimal management of patients on 
combination therapy in the acute stroke setting will arise, we propose an algorithm for treatment decisions 
for patients receiving combination of low-dose rivaroxaban and aspirin presenting within 4.5 hours from 
symptom onset. 
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Περίληψη

Ο στόχος αυτής της ανασκόπησης είναι να συνοψίσει τα τρέχοντα στοιχεία και να εντοπίσει πιθανές ενδείξεις 
για τη χρήση συνδυαστικής θεραπείας με χαμηλή δόση rivaroxaban και ασπιρίνης σε ασθενείς με ιστορικό 
προηγούμενου εγκεφαλικού επεισοδίου. Ή συνδυασμένη θεραπεία με χαμηλή δόση rivaroxaban και 
ασπιρίνης φαίνεται να είναι ανώτερη τόσο στην πρωτογενή όσο και στη δευτερογενή πρόληψη εγκεφαλικού 
επεισοδίου για ασθενείς με ιστορικό στεφανιαίας νόσου ή περιφερικής αρτηριακής νόσου. Υπάρχουν πολλές 
περιπτώσεις στη δευτερογενή πρόληψη εγκεφαλικού όπου η συνδυασμένη θεραπεία χαμηλής δόσης ri-
varoxaban και ασπιρίνης μπορεί να είναι μια προτιμώμενη επιλογή, συμπεριλαμβανομένου του ιστορικού 
στεφανιαίας νόσου, περιφερικής αρτηριακής νόσου, σύνθετης αθηροσκλήρωσης της αορτής, εξωκράνιας και 
ενδοκράνιας νόσου των μεγάλων αγγείων και μετά από επεμβάσεις επαναγγείωσης των καρωτίδων. Καθώς 
θα προκύψουν ερωτήματα σχετικά με τη βέλτιστη διαχείριση των ασθενών σε θεραπεία συνδυασμού στο 
πλαίσιο του οξέος εγκεφαλικού επεισοδίου, προτείνουμε έναν θεραπευτικό αλγόριθμο για ασθενείς που 
λαμβάνουν συνδυασμό χαμηλής δόσης rivaroxaban και ασπιρίνης, και προσέρχονται εντός 4,5 ωρών από 
την έναρξη των συμπτωμάτων.

Λέξεις-κλειδιά: ισχαιμικό αγγειακό εγκεφαλικό επεισόδιο, πρόληψη, αθηροσκλήρωση, αντιαιμοπεταλιακό, 
αντιπηκτικό
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Introduction

Aspirin is still considered the antiplatelet agent 
of choice for secondary stroke prevention, as it has 
been associated with a 21% decrease in the risk of 
ischemic stroke recurrence and a 19% reduction in 
the risk of serious vascular events [1, 2]. Randomized 
controlled trials (RCTs) found no additional benefit 
on the risk of major cardiovascular events by the use 
of other antiplatelet agents (clopidogrel, triflusal, 
ticagrelor, cilostazol) alone (Table 1) [3-15], or in 
combination, (aspirin with either dipyridamole or 
clopidogrel) after an ischemic stroke (Table 2) [16-25] 
with the exception of short term treatment after an 
event [19-22]. 

The Cardiovascular Outcomes for People Using 
Anticoagulation Strategies (COMPASS) trial was a 
double-blind RCT testing the hypothesis that low 
dose rivaroxaban (2.5mg BID) in combination with 
aspirin (100mg OD) or rivaroxaban alone (5mg BID) is 
more effective than aspirin alone for the prevention 
of cardiovascular outcomes in patients with stable 

atherosclerotic vascular disease [26]. The study was 
prematurely terminated after a mean follow-up of 
23 months due to the superiority of the combination 
of low-dose rivaroxaban with aspirin [26]. The trial 
recruited patients with history of peripheral arterial 
disease, including previous carotid revascularization 
procedures or asymptomatic carotid artery stenosis 
≥50%, and/or history of coronary artery disease 
over 65 years of age or under 65 years of age with 
documented atherosclerosis or revascularization 
involving at least 2 vascular beds, including the aorta 
or arterial supply to the brain, or two vascular risk 
factors, including history of non-lacunar ischemic 
stroke more than a month ago (Table 3). Patients 
with a history of stroke within 1 month or any history 
of hemorrhagic or symptomatic lacunar stroke were 
excluded [26]. Individuals with incidental lacunes 
on neuroimaging were included. An overview of 
the exclusion criteria is briefly presented in Table 4. 
Patients randomized to low-dose rivaroxaban and 
aspirin were found to have a significantly lower risks 

Table 1:  Overview of randomized controlled trials assessing antithrombotic treatments with antiplate-
lets and/or anticoagulants for secondary stroke prevention

Study Name Publishing 
Year

Population N Treatment 
(daily dose)

Control (daily 
dose)

Efficacy  
Outcome

Safety  
outcome

Ischemic Stroke 
or TIA

CAST [3] 1997 -IS within  48h  of  
symptom onset

21,106 ASA (160mg) Placebo ↓ Death
↓ non-fatal 
stroke
↓stroke  
recurrence

↑extracranial 
bleeding

CASISP [4] 2008 -IS 1 to 6 months, 
from diagnosis 
mRS<4

720 Cilostazol 
(200mg)

ASA (100mg) ↔ recurrent 
stroke

↓intracranial 
bleeding

CSPS [5] 2000 - IS 1 to 6 months, 
from diagnosis
- age<80 years

1,052 Cilostazol 
(200mg)

Placebo ↓recurrent 
stroke

↔  major bleed-
ing

TACIP [6] 2003 - TIA/IS within 6 
months
- Oxford  
Neurological Scale 
score ≤2
- age ≥40 years

2,113 Triflusal 
(600mg)

ASA (325mg) ↔ recurrent 
stroke

↓major bleeding

TIA/minor IS

DUTCH
TIA [7]

1991 - TIA/ minor IS 
(mRS≤3) within 3 
months

3,131 ASA (30 mg) ASA (283 mg 
daily)

↔ MACE ↔ major bleed-
ing

SPIRIT [8] 1997 - TIA/ minor IS 
(mRS≤3) within 6 
months

1,316 Warfarin (INR 
target 3.0-4.5)

ASA (30mg) ↑MACE ↑major bleed-
ing

UK TIA [9] 1991 -TIA/ minor IS 
within 3 months
- age ≥40 years

2,435 ASA (1200 
mg)/ ASA 
(300mg)

Placebo ↔ MACE ↑ GI bleeding
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Non-Cardio-
embolic IS

NAVIGATE 
ESUS [10*]

2018 - ESUS 7 days to 6 
months
- age ≥49 years (if 
18 to 59 at least 
one additional vas-
cular risk factor)

7213 Rivaroxaban 
(15mg)

ASA (100mg) ↔ MACE ↑major bleeding

RE-SPECT 
ESUS [11*]

2019 -ESUS within 3/ 6 
months
- age ≥18 years (if 
18 to 59 at least 
one additional vas-
cular risk factor)

5390 Dabigatran 
(150/110mg)

ASA (100mg) ↔ recurrent 
stroke

↔ major bleed-
ing

WARSS [12] 2001 - IS within 1 
month
- Glasgow out-
come scale≥3
-age 30-85 years

2,206 Warfarin (INR 
target 1.4-
2.8)

ASA 
(325mg)

↔ recurrent 
stroke

↔ major bleed-
ing

Large ves-
sel disease

Amarenco et 
al [13]

2014 - TIA/ IS (mRS≤4)/ 
PE within 3 
months
- Aortic atheroma-
tosis 
- age ≥18 years 

349 Warfarin (INR 
target 2.0-
3.0)

ASA (75-
150 mg) + 
Clopidogrel 
(75 mg)

↔ MACE ↑vascular mor-
tality

SAMMPRIS 
[14]

2011 -TIA/ non-disabling 
IS (mRS≤3) within 
30 days
- intracranial ste-
nosis 70-99%

451 PTAS ASA (325 
mg) + clopi-
dogrel (75 
mg)

↑recurrent 
stroke/ death

↑major bleed-
ing

WASID [15] 2005 - TIA/ non-dis-
abling IS (mRS≤3)  
within 3 months
-intracranial steno-
sis 50-99%

569 Warfarin (INR 
target 2.0-
3.0)

ASA (1300 
mg)

↔ MACE ↑major bleed-
ing
↑death

IS: ischemic stroke, h: hours, ASA: acetylsalicylic acid, mRS: modified Rankin Scale, TIA: transient ischemic attack, 
MACE: Major adverse cardiovascular events (as indicated in each study), NIHSS: National Institutes of Health Stroke 
Scale, INR: international normalized ratio, ESUS: embolic stroke of undetermined source, PE: peripheral embolism,GI: 
gastrointestinal, TCD: transcranial doppler, PTAS: percutaneous transluminal artery stenting
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Table 2:  Overview of randomized controlled trials assessing antithrombotic treatments with antiplate-
lets treatment combination for secondary stroke prevention.

Study Name Publish-
ing Year

Population N Treatment 
(daily dose)

Control (daily 
dose)

Efficacy Out-
come

Safety outcome

Ischemic 
Stroke or TIA

CSPS.com [16] 2019 - IS within 6 months
-≥50% stenosis of a 
major intracranial or 
extracranial artery 
or ≥ 2 vascular risk 
factors.

1879 cilostazol (100 
mg BID) + aspi-
rin (81/ 100 mg) 
or clopidogrel 
(50/ 75 mg)

aspirin (81/ 
100 mg) or 
clopidogrel 
(50/ 75 mg)

↓recurrent 
stroke

↔ major bleeding

MATCH [17] 2004 -TIA/IS within 3 
months
- previous IS/ MI/ 
angina/ PAD/ DM

7,599 ASA (75 mg) + 
clopidogrel (75 
mg)

Clopidogrel 
(75 mg)

↔ MACE ↑major bleeding

PROFESS [18] 2008 - IS within 3 months
- >55 years

20,332 Dipyridamole 
(400mg) + ASA 
(25mg)

Clopidogrel 
(75 mg)

↔ recurrent 
stroke

↑major bleeding

TIA/minor IS
CHANCE [19] 2013 - TIA (ABCD2≥4)/ 

minor IS (NIHSS≤3) 
within 24 hours
- age ≥40 years

5170 ASA (75 mg) + 
Clopidogrel (75 
mg)*

ASA (75 mg) ↓recurrent 
stroke

↔major bleeding

ESPRIT [20] 2006 - TIA/ minor IS 
(mRS≤3) within 6 
months
- age ≥30 years

2,739 Dipyridamole 
(400mg) + ASA 
(50-325mg)

ASA (50-
325mg)

↓MACE ↔major bleeding

PRINCE [21] 2019 - TIA (ABCD2≥4 or 
≥50% symptomatic 
vessel stenosis) with-
in 24 hours/ minor 
stroke (NIHSS≤3)
- age ≥40 years

675 Ticagrelor 
(180mg)+ASA 
(100mg)

Clopidogrel 
(75mg)+ASA 
(100mg)

↔ stroke 
recurrence

↔ major/ minor 
bleeding

POINT [22] 2018 - TIA (ABCD2≥4)/ 
minor IS (NIHSS≤3) 
within 12 hours
- age ≥18 years

4,881 Clopidogrel 
(75mg)+ASA 
(50-325mg)**

ASA (50-
325mg)

↓MACE ↑major bleeding

SOCRATES [23] 2016 - TIA (ABCD2≥4)/ 
minor IS (NIHSS≤5) 
within 12 hours
- age ≥40 years

13,199 Ticagrelor 
(180mg)+ASA 
(100mg)

ASA (100mg) ↔ MACE ↔major bleeding

Large vessel 
disease
CARESS [24] 2005 - TIA/ IS within 3 

months
- symptomatic ICA 
stenosis ≥50%

230 Clopidogrel 
(75mg)* + ASA 
(75mg)

ASA (75mg) ↓MES on TCD ↔ adverse events

CLAIR [25] 2010 - TIA/ minor IS within 
7 days
- age ≥18 years  
symptomatic ICA/
MCA stenosis ≥50%

100 Clopidogrel 
(75mg)* + ASA 
(75–160 mg)

ASA (75–160 
mg)

↓MES on TCD ↔ adverse events

*after a loading dose of 300mg in day 1
**after a loading dose of 600mg in day 1
IS: ischemic stroke, TIA: transient ischemic attack, MI: myocardial infarction, PAD: peripheral arterial disease, DM: 
diabetes mellitus, MACE: major adverse cardiovascular events, NIHSS: National Institutes of Health Stroke Scale, mRS: 
modified Rankin Scale score, ICA: internal carotid artery, MES: microembolic signals, TCD: transcranial Doppler, MCA: 
middle cerebral artery
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for the composite endpoint of cardiovascular death, 
stroke and myocardial infarction, with no increase in 
the risk of hemorrhagic stroke compared to those 
patients randomized to aspirin alone. [26]. The benefit 
on the primary composite outcome of cardiovascular 
death, stroke, or myocardial infarction [Hazard Ratio 
(HR) = 0.76, 95%CI: 0.66–0.86] was driven by a 
large decrease in the occurrence of ischemic stroke 
(HR=0.51, 95%CI: 0.38–0.68), with no increase on 
the risk of hemorrhagic stroke (HR=1.49, 95%CI: 
0.67–3.31). In patients randomized to rivaroxaban 
5 mg BID there was a reduction in ischemic stroke 
(HR=0.69, 95%CI: 0.53–0.90) that was offset by 
hemorrhagic stroke making this dose unfavorable 
(HR=2.70, 95%CI: 1.31–5.58) [26]. 

In a predefined subgroup analysis of the COMPASS 
trial, the preventive effect of low-dose rivaroxaban 
and aspirin combination was found to be particularly 
marked for patients with history of previous stroke, 
with the rate of ischemic/unknown and disabling 
strokes being reduced by 67% and 57% with 
the combination treatment compared to single 
antiplatelet therapy, respectively [27]. Prior stroke was 
the strongest predictor of incident stroke and [27] the 
combination of low-dose rivaroxaban plus aspirin 
emerges as a novel and potent antithrombotic option 
for the secondary prevention of patients with clinical 

atherosclerosis and history of previous stroke (Table 
5). This presents an opportunity for more effective 
stroke reduction while raising potential challenges 
in the immediate post stroke setting. 

Opportunities in secondary stroke prevention

Coronary artery disease – peripheral artery disease
In the COMPASS trial coronary artery disease was 

defined as history of myocardial infarction within 
the last 20 years, or multi-vessel coronary disease 
with symptoms or history of stable or unstable 
angina, or history of multi-vessel percutaneous 
coronary intervention, or history of multi-vessel CABG 
surgery [26]. Peripheral artery disease was defined 
as previous peripheral artery surgical intervention, 
or percutaneous transluminal angioplasty 
revascularization, or previous limb or foot amputation 
for arterial vascular disease, or history of intermittent 
claudication and ankle/arm blood pressure (BP) ratio < 
0.90, or peripheral artery stenosis (≥50%), or previous 
carotid revascularization, or asymptomatic carotid 
artery stenosis ≥50% [26]. Importantly, carotid artery 
stenosis or previous intervention met the definition of 
peripheral artery disease. This combination of vascular 
involvement represents a significant proportion of 
stroke patients. In the international Reduction of 

Table 3:  Inclusion criteria of the Cardiovascular Outcomes for People Using Anticoagulation Strategies 
(COMPASS) trial

Inclusion criteria Definition

1) Coronary artery disease and •  Myocardial infarction within the last 20 years, or
•  multi-vessel coronary disease with symptoms or with 

history of stable or unstable angina, or multi-vessel 
PCI, or CABG surgery

Age≥65 years, or

Age <65 and documented atherosclerosis 
or revascularization involving at least 1 
additional vascular bed or at least 2 ad-
ditional risk factors:

Risk factors
- Current smoker
- Diabetes mellitus
- Renal dysfunction (eGFR<60 ml/min)
- Heart failure
- Non-lacunar ischemic stroke ≥1 month

2) Peripheral arterial disease •  Previous peripheral artery surgical intervention or 
percutaneous transluminal angioplasty revasculariza-
tion, or

• previous limb or foot amputation for arterial vascular 
disease, or 

• History of intermittent claudication and ankle/arm 
blood pressure (BP) ratio < 0.90, or peripheral artery 
stenosis (≥50%)

• Previous carotid revascularization, or 
• asymptomatic carotid artery stenosis ≥50%

PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, eGFR: estimated 
glomerular filtration rate,
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Atherothrombosis for Continued Health (REACH) 
Registry approximately 40% of stroke patients were 
found to have coexisting coronary artery disease and/
or peripheral arterial disease [28]. Coronary artery 
plaque and carotid artery stenosis ≥50% can be 
seen in 62% and 20-30% of patients with recent 
ischemic stroke, respectively [29-31]. Almost one in 
four patients with a recent stroke have a history 
of symptomatic coronary artery disease, and these 
patients are at an increased risk for both ischemic 
stroke and coronary artery disease recurrence [32]. 
In addition, stroke patients have an approximately 
2% annual risk of myocardial infarction, suggesting 
a 10% risk in the first 5 years following stroke [33, 

34]. A significant portion of stroke patients have 
atherosclerosis – a progressive multifocal vascular 
disease [35-37]. It is this high risk population that has 
a substantially greater risk reduction for stroke with 
the use of a combination of low-dose rivaroxaban 
and aspirin, over aspirin alone. [26].

Complex aortic atheroma
Atherosclerotic disease of the ascending aorta and 

aortic arch is known to be independent ischemic 
stroke risk factors, especially in the presence of 
complex plaques protruding more that 4mm from the 
artery lumen and/or with ulcerations or superimposed 
thrombus [38, 39]. Ascending aorta atherosclerosis is a 

known marker of diffuse atherosclerotic disease and 
is associated with a higher prevalence of coronary 
artery disease, carotid artery disease and peripheral 
vascular disease [40]. Complex plaques in the proximal 
descending aorta, apart from being associated to 
a higher general vascular risk and atherosclerotic 
burden in other vascular territories [41], have recently 
been proposed as a potential mechanism of cerebral 
ischemia through end-diastolic retrograde embolism 
[42]. Anticoagulation with warfarin in patients with 
ischemic stroke and severe atherosclerosis of 
the aortic arch was found to be associated with 
increased risk of vascular mortality compared to dual 
antiplatelet treatment with aspirin and clopidogrel 
[13]. While not specifically studied in COMPASS, 
patients with extensive atherosclerotic plaque in the 
aorta may well benefit from low-dose rivaroxaban 
combined with aspirin, especially in case of recurrent 
ischemic events despite antiplatelet treatment, and 
always after the exclusion of other stroke etiologies.

Extracranial large vessel disease
Carotid stenosis of any degree is observed in 

up to 45% of patients with stroke [43]. In patients 
with symptomatic carotid artery disease the risk 
of stroke recurrence decreases steadily reaching a 
level similar to that of patients with asymptomatic 
carotid disease after 2 years from onset, whereas 

Table 4:  Patient categories that were excluded from the Cardiovascular Outcomes for People Using 
Anticoagulation Strategies (COMPASS) trial

Reason for exclusion Definition

1. High risk of bleeding

2. Any stroke within 1 month Presence of acute focal neurological deficit 
thought to be of vascular origin with signs and 
symptoms lasting ≥ 24 hours or to time of death.

3. Patients with lacunar strokes <1.5 cm on CT or <2 cm on DWI-MRI

4. Severe heart failure EF <30% or NYHA class III/IV symptoms

5. End stage renal disease eGFR<15ml/h

6. Indication for dual antiplatelet therapy

7. Indication for anticoagulation therapy

8. Poor prognosis due to non-cardiovascular  
    disease

e.g. metastatic cancer

9. Treatment with drugs affecting CYP3A4 and/or  
    p-glycoprotein

Ketoconazole, HIV-protease inhibitors, rifampicin, 
rifabutin, phenobarbital, phenytoin, carbamaze-
pine

10. Hypersentivity or contraindications to aspirin  
      and/or rivaroxaban

CT: computed tomography, DWI-MRI: diffusion weighted imaging sequence on magnetic resonance 
imaging, EF: ejection fraction, NYHA: New York Heart Association, eGFR: estimated glomerular filtration 
rate, HIV: human immunodeficiency virus
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the risk of coronary artery disease seems to increase 
continuously over time [44]. Population-based studies 
suggest that patients with ischemic stroke due to 
large artery atherosclerosis have the highest risk of 
stroke recurrence from all subtypes, reaching up to 
10% in the first month after index event onset [45]. 
According to current guidelines from the American 
Heart Association/ American Stroke Association 
(AHA/ASA) carotid revascularization procedures 
with endarterectomy or stenting are suggested in 
the ipsilateral internal carotid artery within 14 days 
from the ischemic event and are indicated for all 
patients with severe ipsilateral stenosis (equal or more 
than 70%) and in selected patients with moderate 
ipsilateral stenosis (50-69%) [46]. Even though carotid 
revascularization procedures are not indicated in 
patients with stroke and ipsilateral stenosis less than 
50%, numerous observational data suggest that large 
non-stenotic atheromatous plaques, especially in the 
presence of ulcers or micro-hemorrhages are directly 
associated with a higher risk for cerebral ischemia [47-

49]. Taking into account the aforementioned evidence 
and the AHA/ASA recommendations [46] we consider 
that patients with ischemic stroke attributed to a 
moderate carotid artery stenosis (50-59%) that 
are not candidates for carotid revascularization 
procedures could potentially benefit from combined 
antiplatelet-low dose anticoagulant treatment. 
Although not included in COMPASS, it could be 
postulated that patients with complex plaques 
(increased width, ulceration, micro-hemorrhage) 
associated with less than 50% stenosis and ipsilateral 
ischemic stroke/transient ischemic attack (TIA) could 
also benefit from combined low-dose rivaroxaban and 
aspirin treatment. Likewise, even though patients 
with extracranial vertebral artery stenosis were not 

included per se in COMPASS and this subgroup 
carries a lower risk for stroke recurrence compared to 
carotid stenosis [50], combined low-dose rivaroxaban 
and aspirin treatment could also be postulated to 
provide benefit for patients with acute ischemic 
stroke attributed to extracranial vertebral artery 
atherosclerosis, with or without significant stenosis, 
and particularly in those patients with recurrent events 
despite antiplatelet monotherapy. Finally, as per the 
COMPASS trial inclusion criteria [26] combination 
treatment with low-dose rivaroxaban and aspirin 
can be used for the long-term management of 
patients with symptomatic carotid artery stenosis 
receiving treatment with endarterectomy or stenting, 
given that carotid intervention reduces the risk of 
ipsilateral stroke but does not affect the ongoing 
risk of coronary events or stroke in another vascular 
distribution, which must be addressed by medical 
optimization.

Intracranial stenosis
RCTs suggest decrease in the microembolic signal 

burden detected by transcranial Doppler in patients 
with extracranial or intracranial large vessel stenosis 
more than 50% treated with a combination of aspirin 
with clopidogrel [24, 25]. However, these studies were 
underpowered to uncover a significant clinical benefit 
of dual antiplatelet treatment in the given clinical 
setting. SAMMPRIS was the only study providing 
evidence of superiority for best medical treatment 
with aspirin and clopidogrel over percutaneous 
transluminal artery stenting for patients with ischemic 
stroke due to an intracranial vessel stenosis equal 
or more than 70% [14]. In ischemic stroke patients 
with intracranial artery stenosis more or equal to 
50% anticoagulation with warfarin and a therapeutic 

Table 5:  Overview on the effects of combination treatment on patients with history of prior stroke ran-
domized in the Cardiovascular Outcomes for People Using Anticoagulation Strategies (COMPASS) trial.

Outcome Rivaroxaban plus
Aspirin (N=351)

Aspirin
Alone

(N=335)

HR (95%CI) p-value

CV death, stroke 
or MI

3.7%/ year 7.0%/ year 0.57 (0.34-0.96) 0.04

All strokes 0.7%/ year 3.4%/ year 0.42 (0.19-0.92) 0.03

Ischemic or uncer-
tain stroke

1.1%/ year 3.4%/ year 0.33 (0.14-0.77) 0.01

Hemorrhagic 
stroke

0.3%/ year 0%/ year - -

Major bleeding 1.9%/ year 0.5%/ year 3.79 (1.07-13.4) 0.04

Minor bleeding 3.0%/ year 3.3%/ year 0.91 (0.48-1.73) 0.76

CV: cardiovascular, MI: myocardial infarction, HR: hazard ratio, 95%CI: 95% confidence intervals
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INR target between 2.0 and 3.0 was found to be 
associated with increased major bleeding events 
and mortality, with no additional benefit on 
cardiovascular outcomes compared to high dose 
aspirin [15]. Given the disappointing results of both 
percutaneous transluminal artery stenting and full 
dose anticoagulation with warfarin in ischemic stroke 
patients with intracranial stenosis [15, 51], we consider 
that even though this population has not been 
formally assessed within the COMPASS trial the use 
of low-dose rivaroxaban and aspirin could potentially 
be of benefit for cases of recurrent episodes despite 
dual antiplatelet treatment (Table 6).

Embolic Strokes of Undetermined Source
In 2014 the definition of embolic strokes of 

undetermined source (ESUS) emerged as a new 
clinical construct to characterize patients with non-
lacunar (>1.5cm on CT or >2 cm on MRI), non-
atherosclerotic (absence of significant ipsilateral 
vessel stenosis ≥50%) strokes of undetermined 
embolic source, in the absence of a high-risk for 
embolism cardiac disease or any other specific cause 
[52]. Single anticoagulant pathway inhibition with the 
use of rivaroxaban (15mg OD) in the New Approach 
Rivaroxaban Inhibition of Factor Xa in a Global Trial 
versus ASA to Prevent Embolism in Embolic Stroke 
of Undetermined Source (NAVIGATE ESUS) trial 
was not found to ameliorate the risk of recurrence 
compared to aspirin, while was found to increase 
the intracerebral hemorrhage risk (HR=6.50, 95%CI: 
1.47–28.8) compared to aspirin [10]. Likewise, in the 
Randomized, Double-blind, Evaluation in Secondary 
Stroke Prevention Comparing the EfficaCy and Safety 
of the Oral Thrombin Inhibitor Dabigatran Etexilate 
(110 mg or 150 mg, Oral b.i.d.) Versus Acetylsalicylic 
Acid (100 mg Oral q.d.) in Patients With Embolic 
Stroke of Undetermined Source (RE-SPECT ESUS) 

trial dabigatran monotherapy was again not found 
to be superior to aspirin in the prevention of 
thromboembolism in ESUS patients [11]. Considering 
the lack of efficacy and the safety concerns of full-
dose anticoagulation in patients with ESUS, and that 
the ESUS construct encompasses multiple potential 
embolic sources [53], we expect that combined therapy 
of low-dose rivaroxaban and aspirin would provide 
benefit for selected ESUS patients with presumed 
artery-to-artery embolism, and after a thorough 
diagnostic work-up [54]. A very recent subgroup 
analysis from the COMPASS trial suggested that 
combination treatment was associated with reduced 
risk of both cardioembolic strokes (HR=0.40, 95% CI: 
0.20-0.7) and ESUS (HR=0.30, 95% CI: 0.12-0.74) 
compared to aspirin monotherapy, while rivaroxaban 
5mg BID monotherapy was not associated with 
reduction of any stroke subtype [55].

Challenges in acute stroke treatment

It is expected that a large number of individuals 
with high atherosclerotic burden will be treated with 
low-dose rivaroxaban plus aspirin for either primary or 
secondary stroke prevention [56, 57]. Individuals on dual 
therapy have a significantly reduced risk of ischemic 
stroke compared with aspirin but some patients on 
this treatment will experience events and neurologists 
must be prepared to make acute treatment decisions 
in this setting. Inevitably questions on the optimal 
management of these patients in the acute setting 
will arise, mainly regarding the safety of intravenous 
thrombolysis.

In a patient with history of low-dose rivaroxaban 
plus aspirin intake presenting with a measurable 
neurological deficit within 4.5 hours from symptom 
onset, it is probably safe to proceed with intravenous 
alteplase treatment if the patient has no history of 
renal disease (creatinine clearance >50 ml/min) and 

Table 6:  Current and possible indications of combination treatment with low dose rivaroxaban and aspi-
rin in secondary stroke prevention

Current

1. Coexisting coronary artery disease

2. Coexisting peripheral artery disease (including asymptomatic carotid stenosis)

3. After carotid endarderectomy

4. After carotid artery stenting

Possible

1. Complex atheromatosis of the aorta

2. Symptomatic carotid artery plaque causing 50-69% stenosis and high surgical/ interventional risk

3. Symptomatic non-stenotic complex carotid artery plaque  (wide, ulceration, microhemorrhage)

4. Extracranial vertebral artery stenosis with recurrent events despite antiplatelet treatment

5. Intracranial stenosis with recurrent events despite antiplatelet treatment
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the last rivaroxaban dose was more than 48 hours 
[58]. In case that the last rivaroxaban dose was less 
than 48 hours and/or the patient has renal disease, 
coagulation tests to estimate either directly or 
indirectly rivaroxaban activity should be considered 
(Figure).

Rivaroxaban is a selective factor Xa inhibitor, with 
a half-life of 5 to 9 hours in healthy subjects and 
a dose-dependent bioavailability and prolongation 
of prothrombin time (PT), the activated partial 
thromboplastin time (aPTT) and the heparin 
clotting assay [59]. Even though prolongation of 
the PT is known to be linearly correlated with the 
rivaroxaban plasma concentrations [60], PT cannot 
provide precise information on the level and thus 
anticoagulant effect of rivaroxaban; however a 
normal PT would suggest that hemostatic function 
is not impaired because of the drug [61]. Although 
anti-Xa activity test is very sensitive with values 
less than 0.5 U/mL corresponding to low factor Xa 
inhibitor concentrations (<50-100 ng/mL) [62], is not 
readily available in most settings while also results 
in significant treatment delays. Andexanet alfa, a 
recombinant modified factor Xa protein which was 
recently approved by the FDA for the reversal of 
factor Xa inhibitors, can potentially be considered 
in cases of elevated PT prior to the administration 
of alteplase [63]. 

Although the safety of intravenous alteplase 
treatment in patients on active NOAC treatment 
has only been suggested by limited case series [64], 

consideration of stroke severity and weighting against 
the hemorrhage risk should be the cornerstone on 
the decision pathway to proceed with intravenous 
alteplase treatment for any given individual [65]. 
Taking into account that mechanical thrombectomy 
can improve functional outcomes independent 
of pretreatment with intravenous thrombolysis 
[66], patients on combination therapy with acute 
large vessel occlusion amendable to endovascular 
intervention should be treated with direct mechanical 
thrombectomy (Figure).

Discussion

COMPASS provides evidence on the superiority 
of combined therapy with low-dose rivaroxaban 
and aspirin in both primary and secondary stroke 
prevention for patients with history of coronary artery 
disease or peripheral artery disease [26, 27]. There are 
several settings in secondary stroke prevention where 
the combined therapy of low-dose rivaroxaban and 
aspirin might be a valid option, and particularly for 
patients with signs of significant atherosclerosis and 
recurrent events despite antiplatelet treatment (Table 
2). In any case scenario it seems that the higher the 
atherosclerotic burden and the more the vascular 
risk factors the greater seems to be the benefit of 
addition of low-dose rivaroxaban to aspirin [67].

The amelioration of atherothrombotic embolism 
into the cerebral vasculature could be attributed 
to the concurrent inhibition of factor Xa by the 
anticoagulant regimen and the inhibition of cyclo-

Figure Proposed algorithm on treatment of acute ischemic stroke patients receiving combination of low-
dose rivaroxaban and aspirin presenting within 4.5 hours from symptom onset.

Presence of LVO?

Patient with acute ischemic stroke within 4.5 hours on treatment with Rivaroxaban 2.5mg BID + aspirin (100mg)

Last Rivaroxaban dose >48 hours?

Proceed with tPA
administration

CrCl> 50 mL/min?

anti-Xa activity < 0.5 UI/mL?

?Consider andexanet
alpha administration

Normal PT time?

Proceed with MT

Yes

Yes

No

YesNo

N/A

Yes

No

No
Yes

No

CrCl: creatinine clearance, tPA: tissue plasminogen activator, PT: prothrombin time, LVO: large vessel 
occlusion, MT: mechanical thrombectomy
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oxygenase by the antiplatelet agent, resulting in 
a dual pathway action in both the coagulation 
and platelet aggregation cascade. Taking into 
consideration that one out of four stroke patients 
is reported to present resistance in the action of 
either aspirin or clopidogrel and that 7% of stroke 
patients are reported to have resistance in the action 
of both antiplatelet agents [68], the addition of an 
antithrombotic agent that exerts its action through 
a different pathway seems legitimate.  

The decision to treat any patient with a 
combination of low-dose rivaroxaban and aspirin 
should be individualized and after considering the 
inclusion and exclusion criteria of the COMPASS trial 
(Table 3). Further research on the patient subgroups 
that were excluded from the COMPASS trial (patients 
requiring anticoagulation, patients with stroke 
within 1 month or with previous lacunar stroke or 
intracerebral hemorrhage) and in the subgroup of 
patients with significant carotid stenosis ≥50% or 
previous carotid intervention (present in 7% of the 
COMPASS trial population) is needed to provide 
definite answers on the potential utility of combined 
anticoagulant-antiplatelet treatment for these high-
risk patient populations.
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