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Abstract Background The MARINER trial evaluated whether postdischarge thromboprophy-
laxis with rivaroxaban could reduce the primary outcome of symptomatic venous
thromboembolism (VTE) or VTE-related death in acutely ill medical patients at risk for
VTE. Although aspirin use was not randomized, approximately half of the enrolled
patients were receiving aspirin at baseline. We hypothesized that thromboprophylaxis
with once-daily rivaroxaban (10mg or, if creatinine clearance was 30–49mL/min,
7.5mg) plus aspirin (R/A) would be superior to placebo without aspirin (no thrombo-
prophylaxis [no TP]).
Methods We compared the primary and major secondary outcomes in the intention-
to-treat population in four subgroups defined at baseline: (1) R/A (N¼3,159); (2)
rivaroxaban alone (N¼ 2,848); (3) aspirin alone (N¼ 3,046); and (4) no TP (N¼ 2,966).
Major bleeding (MB) and nonmajor clinically relevant (NMCR) bleeding were assessed
in the safety population on treatment plus 2 days.
Results Patients on R/A had reduced symptomatic VTE and VTE-related death
compared with no TP (0.76 vs 1.28%, p¼ 0.042), and experienced less symptomatic
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Introduction

Patients hospitalized with acute medical illness are at in-
creased risk for venous thromboembolism (VTE) during a
hospital stay as well as after discharge.1,2 While the benefits
of inpatient anticoagulant thromboprophylaxis are well
established,3 postdischarge prophylaxis confers a trade-off
between reduction in VTE and increased major bleeding
(MB).4 Professional society guidelines recommend thrombo-
prophylaxis in hospitalized, medically ill patients with low-
dose unfractionated heparin, low-molecular-weight heparin,
or fondaparinux, but do not recommend routine use of
postdischarge prophylaxis due to uncertain net clinical
benefit.5,6

The direct oral anticoagulants (DOACs) betrixaban and
rivaroxaban have shown favorable benefit/risk profiles in
trials of extended-duration postdischarge thromboprophy-
laxis for key medically ill patient subgroups at high risk of
VTE and lowbleed risk,7,8 and havebeen approved by theU.S.
Food and Drug Administration to reduce the risk of symp-
tomatic VTE and VTE-related death following hospitalization
for an acute medical illness. Low-dose aspirin may be simi-
larly beneficial as postdischarge thromboprophylaxis, in
particular, after hip or knee arthroplasty, and has been
suggested for use by guidelines.5,6,9,10 In addition, data
suggest that dual pathway inhibition with low-dose anti-
coagulants plus aspirin is more effective than an anticoagu-
lant alone in reducing major and fatal thromboembolic
disease.11–13 As such, the addition of aspirin to low-dose
rivaroxaban (10mg once daily) in medically ill patients has
the potential to confer additional benefit.14

The MARINER trial evaluated whether rivaroxaban given
postdischarge reduced symptomatic VTE and VTE-related
death among high-risk patients hospitalized with acute
medical illness.8 Rivaroxaban at the doses tested did not
achieve a significant reduction in the primary end point of
symptomatic VTE or VTE-related death, but did reduce
the secondary end point of symptomatic VTE and all-cause
mortality (ACM).8 Although aspirin use was not randomized,
more than half of the 12,019 patients in the MARINER trial
were prescribed aspirin at baseline. It was therefore of
interest to explore whether patients receiving dual pathway
inhibition with rivaroxaban and aspirin might be associated
with increased benefit compared with those receiving nei-

ther agent. For this post hoc analysis, we hypothesized that
treatment with rivaroxaban plus aspirin would be superior
to use of neither rivaroxaban nor aspirin in preventingmajor
thromboembolic outcomes and death.

Methods

The MARINER trial (NCT02111564) was a multicenter, ran-
domized, double-blind, placebo-controlled, event-driven ef-
ficacy and safety study that evaluated rivaroxaban compared
with placebo, in the prevention of symptomatic VTE events
and VTE-related deaths post–hospital discharge in high-risk
medically ill patients. MARINER was conducted at 671
centers in 36 countries from June2014 through January 2018.
Patients were randomized in a 1:1 ratio. Patients with
normal renal function consisting of creatinine clearance �
50mL/min received rivaroxaban 10mg once daily (or place-
bo), while those with renal impairment consisting of creati-
nine clearance 30 to 49mL/min received rivaroxaban 7.5mg
once daily (or placebo). Treatmentswere given for a period of
45 days post–hospital discharge. While aspirin use was not
randomized, approximately half of the enrolled patients
were receiving low-dose aspirin (�162mg/day) at baseline,
while the rest were not on any aspirin.

To be eligible, patients had to be at least 40 years of age
and hospitalized for an acutemedical condition such as heart
failure, acute respiratory insufficiency or acute exacerbation
of chronic obstructive pulmonary disease, acute ischemic
stroke, acute infectious disease, or inflammatory disease
including rheumatic disease for 3 to 10 consecutive days
prior to randomization. Patients also needed to be at in-
creased risk of VTE as demonstrated by an International
Medical Prevention Registry on VTE (IMPROVE) risk score of
4 or greater (or a risk score of 2 or 3 with plasma D-dimer
level � 2� the upper limit of normal during the index
hospitalization). Patients with active cancer, active gastroin-
testinal ulcer or significant bleeding within 3 months, histo-
ry of hemorrhagic stroke, severe renal insufficiency or liver
disease, or bronchiectasis, those who required anticoagula-
tion, strong CYP3A4 inhibitors or inducers, aspirin >162
mg/day, clopidogrel >75mg/day, or ticlopidine >250mg
twice daily, clopidogrel at any dose in combination with
omeprazole or esomeprazole, dipyridamole >400mg/day,
cilostazol>200mg/day, other P2Y12 receptor antagonists, or

VTE and all-cause mortality (p¼0.005) and all-cause mortality alone (p¼0.01)
compared with no TP. Event incidences for rivaroxaban alone (0.91%) or aspirin alone
(0.92%) were similar. MB was low in all groups but lowest in the no TP group. NMCR
bleeding was increased with R/A compared with no TP (p¼ 0.009).
Limitations Aspirin use was not randomized.
Conclusion Extended postdischarge thromboprophylaxis with R/A was associated
with less symptomatic VTE and VTE-related death compared with no TP in previously
hospitalized medical patients at risk for VTE. NMCR bleeding was increased with R/A
compared with no TP. These post hoc findings need confirmation in a prospective trial.
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thrombin-receptor antagonists, or those who required dual
antiplatelet therapy were excluded from the MARINER trial.

The primary hypothesis of the MARINER trial was that
rivaroxabanwas superior to placebo for the prevention of the
composite outcome of symptomatic VTE (i.e., lower extremi-
ty deep vein thrombosis [DVT] or nonfatal pulmonary em-
bolism [PE]) and VTE-related death (i.e., death due to PE or
death inwhich PE could not be ruled out) andwas assessed in
the intention-to-treat (ITT) population. The results of this
trial have been reported previously.8 The hypothesis for this
study was that dual antithrombotic therapy (rivaroxaban
and low-dose aspirin) would be superior to no antithrom-
botic therapy.

Secondary efficacy end points assessed in the ITT popula-
tion included: symptomatic VTE; VTE-related death; symp-
tomatic VTE and ACM; symptomatic VTE/myocardial
infarction (MI)/nonhemorrhagic stroke/cardiovascular (CV)
death; and ACM. MB and nonmajor clinically relevant
(NMCR) bleeding were assessed in the safety population
from randomization to 2 days after the last dose of study
medication. All end points were adjudicated by a central
independent clinical events committee, which was blinded
to treatment assignment (Appendix A).

Patients were categorized into one of four subgroups
defined at baseline: (1) rivaroxaban alone (10mg once daily
for 45 days with dose reduction to 7.5mg once daily if
baseline creatinine clearancewas 30–49mL/min); (2) aspirin
(�162mg daily) alone; (3) rivaroxaban plus aspirin (R/A); (4)
neither rivaroxaban nor aspirin (no thromboprophylaxis [no
TP]). Incidences were compared using chi-square testing,
without adjustment for multiplicity. Aspirin use at baseline
was not randomized and aspirin use beyond baselinewas not
investigated, although the protocol allowed aspirin use to
continue post–hospital discharge at the discretion of the
investigator.

As aspirin use at baseline was not randomized, we also
performed a sensitivity analysis, where baseline demograph-
ic covariates (shown in ►Table 1) were tested for significant
association with the primary end point using a Cox model
with backward variable selection procedure using a cutoff of
p<0.05 to stay in the model. Those covariates that stayed in
the model were then adjusted for in the final Cox propor-
tional hazards model. This approach was also done for the
composite end point of symptomatic VTE and ACM aswell as
for ACM alone.

Results

The baseline demographic and clinical characteristics of the
patients in each subgroup are shown in ►Table 1. Overall, in
groups taking aspirin thereweremoremales, fewer Hispanic
or Latino patients, and fewer smokers and patient with a
history of cancer, but more patients with renal insufficiency,
lower limb paralysis or paresis, and hospitalization for acute
ischemic stroke or heart failure.

The results of the primary and major secondary efficacy
and safety end points by subgroup are displayed in►Table 2.
R/A was associated with a significant reduction of the

primary efficacy outcome of symptomatic VTE and VTE-
related death (0.76 vs 1.28%, p¼0.042) compared with no
TP. Additionally, the event incidences for rivaroxaban alone
(0.91%) or aspirin alone (0.92%)were similar and numerically
higher than with combination therapy (0.76%). The combi-
nation of rivaroxaban and aspirin was associated with a
significant reduction of symptomatic VTE and ACM (1.20
vs 2.12%, p¼0.005), as well as ACM alone (1.04 vs 1.82%,
p¼0.01), compared with no TP. Of note, the aspirin-alone
group was also associated with reduced ACM (1.15 vs 1.82%,
p¼0.03).

As a sensitivity analysis, we adjusted for differences in
baseline demographic covariates. The final model included
age, D-dimer, and baseline diastolic BP but treatment was no
longer significant (p¼0.063). However, when an adjusted
model was used for symptomatic VTE or ACM, treatment
with R/A remained significant compared with no TP (hazard
ratio [HR], 0.60; 95% confidence interval [CI], 0.40–0.90;
p¼0.014) as it did in an adjusted model for ACM alone
(HR, 0.63; 95% CI, 0.41–0.98; p¼0.041).

MB was low in all groups but numerically higher in the
groups with rivaroxaban (0.28 and 0.29% with rivaroxaban
alone and R/A, respectively), intermediate with aspirin alone
(0.20%), and lowest in the no TP group (0.10%). NMCR
bleeding was increasedwith combination therapy compared
with no TP (1.49 vs 0.78%, p¼0.009).

Discussion

In this post hoc analysis of the MARINER trial among
patients who were at elevated risk of VTE in the immediate
postdischarge period, the use of rivaroxaban plus aspirin at
baseline was associated with a significant 40% lower risk of
symptomatic VTE and VTE-related death, and a significant
52% lower risk of symptomatic VTE and ACM compared
with no TP. Patients receiving dual antithrombotic therapy
also experienced a 43% lower risk of ACM compared with
those receiving no treatment. Moreover, dual antithrom-
botic therapy showed an advantage over monotherapy with
either rivaroxaban or aspirin alone without numerically
important increases in MB, despite increased NMCR
bleeding.

Previous studies of postdischarge thromboprophylaxis
withDOACs have shown significant reductions in VTE among
subgroups of patients with specific risk factors, particularly
age over 75 years, elevated D-dimer, and IMPROVE score �
4.7,8,15 Additional analyses of DOACs in these cohorts have
shown reductions in major and fatal CV events.13,16,17 Sub-
studies of the APEX trial have shown that extended throm-
boprophylaxis with betrixaban reduces ACM, stroke, and
ischemic stroke, particularly among high-risk patients with
ischemic stroke or congestive heart failure as the index
event,16 as well as fatal or irreversible events, particularly
among patients with elevated D-dimer,13 compared with
standard prophylaxis. A prespecified MARINER subanalysis
showed a 28% reduction in major and fatal thromboembolic
events without increasedMB among patients randomized to
rivaroxaban 10mg daily compared with placebo.17
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Table 1 Demographics and baseline characteristics in MARINER by treatment group (ITT population)

Rivaroxaban
alone
(N¼2,848)

ASA alone
(N¼ 3,046)

Rivaroxaban
þASA
(N¼ 3,159)

No rivaroxaban
þno ASA
(N¼ 2,966)

p-Value

Male, % 49.3 54.8 54.6 50.0 <0.0001

Race, %

White 95.8 97.1 96.7 96.1 0.10

Black 1.2 0.7 1.2 1.2

Asian 0.1 0.1 0.2 0.2

Othera 3.0 2.1 1.9 2.5

Ethnicity, %

Hispanic or Latino 11.1 6.4 5.8 9.7 <0.0001

Not Hispanic or Latino 88.6 93.3 94.0 90.0

Unknown 0.4 0.3 0.2 0.4

Age (y), mean 69.4 69.8 70.0 69.5 0.13

Weight (kg), mean 79.2 81.3 82.2 80.0 <0.0001

CrCl (mL/min), %

30 to <50 17.0 20.9 19.4 15.6 <0.0001

50 to <80 36.9 39.7 41.2 38.7

�80 46.0 39.4 39.4 45.7

Height (cm), mean 166.3 167.9 167.6 166.7 <0.0001

BMI (kg/m2), %

< 25 29.6 24.4 22.9 27.6 0.0002

< 25 to <35 56.3 63.2 61.7 57.8

�35 14.2 12.4 15.4 14.5

Systolic blood pressure (mm Hg), mean 128 129 129 128 0.075

Diastolic blood pressure (mm Hg), mean 76 77 77 77 0.047

Pulse rate (beats/min), mean 77 73 73 77 <0.0001

Smoking history, %

Never used 52.8 56.1 56.3 53.0 <0.0001

Current user 18.5 14.8 14.8 18.1

Former user 28.7 29.1 29.0 28.9

History of cancer, % 8.8 7.8 7.5 9.9 0.0033

D-dimer, %

> 2� ULN 73.6 68.4 67.4 72.7 <0.0001

�2� ULN 18.8 25.0 26.6 20.2

Not done 7.6 6.6 6.0 7.1

Duration of hospital stay (mean), d 6.7 6.8 6.7 6.6 0.057

Previous VTE, % 12.6 11.5 12.9 13.4 0.17

Lower limb paralysis or paresis, % 13.6 24.7 23.0 12.5 <0.0001

Reason for hospitalization, %

Acute ischemic stroke 8.1 20.7 19.9 7.9 <0.0001

Acute infectious disease 24.3 10.4 11.3 24.6

Inflammatory disease 2.2 0.5 0.7 2.5

Acute respiratory insufficiency 37.5 16.9 16.0 37.0

Baseline heart failure 27.9 51.5 51.9 28.0

TH Open Vol. 6 No. 3/2022 © 2022. The Author(s).

Rivaroxaban and Aspirin for Extended Thromboprophylaxis Spyropoulos et al.e180



The potential advantage of antithrombotic therapy with
dual pathway inhibition in reducing major thromboembo-
lism andmortality in our cohort is suggested by results of the
COMPASS trial, which showed a 24% relative risk reduction in
the composite of stroke, MI, and CV death with low-dose
rivaroxaban (2.5mg twice daily) in combination with low-
dose aspirin, compared with low-dose aspirin alone, in
individuals with chronic CV disease over a mean follow-up
period of 23 months.11 This regimen in COMPASS suggested
reductions in VTE in these patients as well. The increasedMB
among COMPASS patients receiving long-term dual therapy
was, not surprisingly, an order of magnitude higher than in
the present study (3.1 vs 0.29%), which evaluated dual
therapy only up to 45 days postdischarge. Significantly lower
incidences of symptomatic VTE/VTE-related death as well as

ACM, with low absolute incidence of MB, suggest a favorable
benefit/risk profile for patients who receive dual pathway
inhibition with low-dose anticoagulants plus aspirin during
the immediate period following acute medical illness.

Since aspirin use was not randomized, comparison of
efficacy outcomes can only give an estimate of effectiveness.
For example, the incidence of symptomatic VTE or VTE-
related death was similar in the rivaroxaban-alone group
(0.91%) compared with the aspirin-alone group (0.92%). The
comparison of all rivaroxaban versus all placebo, which was
randomized, was previously reported (0.83 vs 1.10%).8 Inter-
estingly, the comparison of all aspirin versus all no aspirin,
which was not randomized, yields similar results (0.84 vs
1.10%, respectively), but may certainly be confounded by
indication for aspirin use. Nevertheless, the same dose of

Table 1 (Continued)

Rivaroxaban
alone
(N¼2,848)

ASA alone
(N¼ 3,046)

Rivaroxaban
þASA
(N¼ 3,159)

No rivaroxaban
þno ASA
(N¼ 2,966)

p-Value

Modified IMPROVE score, %

2 41.4 29.7 29.1 42.0 <0.0001

3 30.0 31.9 32.7 27.2

�4 28.5 38.4 38.2 30.4

Abbreviations: ASA, aspirin; BMI, body mass index; CrCl, creatinine clearance; ITT, intention to treat; ULN, upper limit of normal; VTE, venous
thromboembolism.
Note: Chi-square test and one-way analysis of variance test were used for categorical variables and continuous variables, respectively.
aOther includes “American Indian or Alaskan native,” “Native Hawaiian or Other Pacific Islander,” “Other,” “Multiple,” and “Unknown” on the case
report form.

Table 2 Effectiveness and safety ed points in MARINER by treatment group

Effectiveness

End point (up to
day 45 in ITT po-
pulation)

Rivaroxaban
alone
(N¼ 2,848)
n (%)

ASA alone
(N¼ 3,046)
n (%)

Rivaroxaban
þASA
(N¼ 3,159)
n (%)

No rivaroxaban
þno ASA
(N¼ 2,966)
n (%)

p-Value
(rivaroxaban
þASA vs no rivar-
oxabanþno ASA)

Sx VTEþVTE-relat-
ed death

26 (0.91) 28 (0.92) 24 (0.76) 38 (1.28) 0.042

VTE-related death 24 (0.84) 18 (0.59) 19 (0.60) 28 (0.94) 0.13

Sx VTE 5 (0.18) 13 (0.43) 6 (0.19) 12 (0.40) 0.12

Sx VTE and ACM 40 (1.40) 44 (1.44) 38 (1.20) 63 (2.12) 0.005

Sx VTE, MI, nonhe-
morrhagic stroke
and CV death

44 (1.54) 57 (1.87) 50 (1.58) 63 (2.12) 0.12

ACM 38 (1.33) 35 (1.15) 33 (1.04) 54 (1.82) 0.010

Safety

End point (on
treatment þ2 days
in safety
population)

Rivaroxaban alone
(N¼ 2,833)
n (%)

ASA alone
(N¼ 3,032)
n (%)

RivaroxabanþASA
(N¼ 3,149)
n (%)

No rivaroxaban
þno ASA
(N¼ 2,948)
n (%)

p-Value (rivaroxa-
banþASA vs no
rivaroxabanþno
ASA)

Major Bleeding 8 (0.28) 6 (0.20) 9 (0.29) 3 (0.10) 0.11

NMCR Bleeding 38 (1.34) 28 (0.92) 47 (1.49) 23 (0.78) 0.009

Abbreviations: ACM, all-cause mortality; ASA, Aspirin; CV, cardiovascular; ITT, intention to treat; MI, myocardial infarction; NMCR, non-major
clinically relevant, Sx, symptomatic; VTE, venous thromboembolism.
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rivaroxaban (10mg daily) was compared with low-dose
aspirin (81mg) in a large, randomized study evaluating
symptomatic VTE after hip or knee arthroplasty (after an
initial 5-day course of rivaroxaban in both groups), and both
regimens were found to be similar in preventing symptom-
atic VTE (0.70 vs 0.64%, respectively).9Ourhypothesis for this
study was that dual antithrombotic therapy (rivaroxaban
and low-dose aspirin) would be superior to no antithrom-
botic therapy.

In an attempt to adjust to differences in covariates be-
tween groups at baseline, a Cox proportional hazards model
was created using a backward selection process including
treatment (R/A vs no TP). When adjusting for baseline
demographic covariates associated with the primary end
point, significance was lost for the treatment comparison
(p¼0.063). However, this was not the case in adjusted
models for symptomatic VTE and ACM (p¼0.014) or ACM
alone (p¼0.041). These results support the notion that the
combination of rivaroxaban and aspirin may reduce impor-
tant outcomes compared with no treatment for medically ill
patients after discharge.

The present study has several strengths, including the
large population of at-risk individuals and central adjudica-
tion of outcomes in the original study. Results should be
interpreted cautiously, however, as the present analyses
were not prespecified, aspirin use at baseline was not
randomized, and aspirin use beyond baseline was not
recorded. Therefore, only effectiveness can be assessed,
and the results may be confounded as aspirin use is clearly
higher in certain population (e.g., patients with ischemic
stroke and heart failure). The adjusted analyses partially
support effectiveness, but not on the primary end point
and there was no adjustment for multiplicity. In addition,
other confounders could still exist that were not captured in
the model. Finally, the number of patients with MB was very
small and thus comparisons may be underpowered to detect
clinically meaningful differences. Notwithstanding these
limitations, this study adds to existing literature suggesting
an advantage of dual pathway inhibition as an antithrom-
botic strategy in reducing major and fatal thrombotic events
among cohorts of high-risk medically ill individuals.

Conclusion

Extended postdischarge thromboprophylaxis with rivarox-
aban in addition to baseline aspirin use was associated with
fewer thromboembolic events and a lower rate of VTE-
related death compared with lack of either therapy in
previously hospitalized medical patients at risk for major
thrombotic events in an unadjusted analysis. This observa-
tion lost significance after adjustment for differences in
covariates at baseline. However, even after adjustment, there
were nominally significant reductions in symptomatic VTE
and ACM as well as ACM alone. Efficacy results were inter-
mediate and similar in the rivaroxaban-alone or aspirin-
alone groups. The incidence of MB was similar among
groups, though NMCR bleeding was increased with dual
antithrombotic therapy compared with noTP. These findings

suggest the need for confirmation in a prospective, random-
ized trial.

Essentials

• A DOAC plus aspirin may reduce postdischarge thrombo-
sis compared with no antithrombotic therapy.

• This post hoc analysis of the MARINER trial compared
rivaroxaban, aspirin, both, or neither as postdischarge
thromboprophylaxis.

• Dual antithrombotic therapy was associated with fewer
VTE events and death than no prophylaxis.

• Considering low absolute bleeding rates, dual antithrom-
botic prophylaxis merits study in prospective trials.
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Appendix A

Submission of a suspected event for adjudication by the
Clinical Events Committee (who was blinded to treatment
assignment) was required for:

• All deaths.
• Suspected events that included symptoms or signs sug-

gestive of PE or DVT.
• Performance of any imaging or other diagnostic study that

could have yielded an incidental diagnosis of PE or DVT.
• Suspected events that included acute coronary syndrome

or myocardial infarction. Chest pain determined not to be
cardiac in origin did not need to be sent for adjudication.

• Suspected events that included symptoms compatible
with a transient ischemic attack or stroke. Events deter-
mined not to be a transient ischemic attack or stroke (e.g.,
seizure, hypoglycemia) did not need to be sent for
adjudication.

• Any study outcome event (efficacy or safety) found on
autopsy was reported on the appropriate outcome event
page in the clinical database.

Any clinical event that suggested the possibility that an
efficacy outcome event had occurred (including acute coro-
nary syndrome and transient ischemic attack) was reported
on the appropriate case report form page and sent for
adjudication. Ultrasound imaging studies from cases of
suspected DVT were evaluated. Adjudicated results were
used for the final analyses.

All deaths were adjudicated as far as the cause of death by
the Clinical Events Committee using all available informa-
tion, including but not limited to a specific death case report
form page, a hospital admission history and physical, a death
summary, and an autopsy report.
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