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Venous thromboembolism (VTE; deep vein thrombosis and/or pulmonary embolism) is a well-established cause of
morbidity andmortality in themedical and surgical patient populations. Clinical research in the prevention and treatment of
VTE has been a dynamic field of study, with investigations into various treatment modalities ranging from mechanical
prophylaxis to the direct oral anticoagulants. Aspirin has long been an inexpensive cornerstone of arterial vascular disease
therapy, but its role in the primary or secondary prophylaxis of VTE has been debated. Risk-benefit tradeoffs between
aspirin and anticoagulants have changed, in part due to advances in surgical technique and postoperative care, and in part
due to thedevelopment of safe, easy-to-use oral anticoagulants.We review theproposedmechanisms inwhich aspirinmay
act on venous thrombosis, the evidence for aspirin use in the primary and secondary prophylaxis of VTE, and the risk of
bleeding with aspirin as compared with anticoagulation.

LEARNING OBJECTIVES

• Understand the evidence supporting the use of low-dose aspirin in the primary prophylaxis of VTE in specific
medical and surgical contexts

• Understand the evidence related to the use of low-dose aspirin in the secondary prophylaxis of VTE
• Review the safety profile and bleeding risk of aspirin use in comparison with anticoagulation

Clinical case 1
A 65-year-old manwith no prior medical history undergoes
an elective total knee replacement for chronic degener-
ative disease. The surgery is uneventful, and he is dis-
charged the next day. He has no personal or family history
of venous thromboembolism (VTE) and he is not obese. He
is educated on the importance of early mobility and re-
habilitation. He is motivated and asks how best tominimize
his postoperative risk of VTE.

The physiology behind venous thrombosis
Hemostasis is a balance between clot formation and clot
degradation, a tightly regulated system of procoagulant
and anticoagulant forces. Thrombosis occurs when this
equilibrium is disrupted. Clinicians have historically ap-
proached the prevention and treatment of arterial and
venous thrombosis somewhat differently, in part because
of perceived pathophysiologic differences.

Arterial thrombosis is a platelet-predominant phenome-
non, often associated with atherosclerotic damage and in-
flammation. Ruptured plaque and high shear forces promote
the binding and unfolding of von Willebrand factor, inciting
platelet aggregation and activation. Histopathology of the
arterial clot is characterized by fibrin, leukocytes, and an

abundance of platelets, providing a classic “white” appear-
ance.1 Arterial thrombi most often present clinically as acute
stroke, myocardial infarction, or peripheral arterial disease.

Venous thrombosis, on the other hand, is generally
thought of as a disorder in plasma coagulation. Venous
thrombi are fibrin-rich, originating in areas of slower blood
flow such as the deep veins of the legs. It has been pro-
posed that the endothelium becomes activated and sets
off a cascade of inflammation and activation of the co-
agulation pathway. On histopathology, venous clots are
composed of fibrin, leukocytes, and red blood cells, pro-
viding a classic “red” appearance; platelets are less
prominent than they are in arterial thrombi (Figure 1).1-3

These distinctions notwithstanding, there is significant
mechanistic overlap between arterial and venous throm-
bosis. The presence of platelets in venous thrombi provides
a biologic rationale for the hypothesis that antiplatelet
therapy may reduce the risk of VTE in some settings.

Aspirin
Mechanism of action
Acetylsalicylic acid, also known as aspirin, was the first
synthetic drug produced, in 1897.4 Cyclooxygenase (COX)
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isoenzymes, COX-1 and COX-2, catalyze the formation of pros-
taglandins, thromboxane, and levuloglandins.5 Aspirin inhibits
COX activity (mainly COX-1) irreversibly. The suppression of
COX-1 decreases the generation of thromboxane A2 (TXA2), an
important cofactor for platelet activation and aggregation.6

Aspirin is also suspected to downregulate tissue factor
expression, thrombin formation, and downstream thrombin-
mediated coagulant reactions. In addition, aspirin may partici-
pate in the acetylation of various proteins to catalyze more
efficient fibrinolysis (Figure 1).7-9 Aspirin may also exert influence
COX-independent pathways to inhibit platelet aggregation and
dense granule secretion.8,9

Dosing
Aspirin is absorbed primarily in the stomach and upper small
intestine. Doses of 30 to 100 mg of aspirin daily are sufficient to
inhibit platelet TXA2 synthesis.10 Paradoxically, higher doses of
aspirin appear to have weaker effects on fibrin properties than
the lower 75-mg daily dose.11 Low-dose aspirin is typically
considered optimal for the primary and secondary prophylaxis of
arterial thrombosis.12,13 In the setting of VTE prophylaxis fol-
lowing total joint arthroplasty, a pooled analysis of numerous
studies found no significant differences in symptomatic pul-
monary embolism (PE), symptomatic deep vein thrombosis
(DVT), 90-daymortality, or major bleeding across patient groups
receiving low-dose or high-dose aspirin (defined as >162 mg).14

Primary prophylaxis of venous thrombosis
VTE (DVT and PE) is a well-established cause of morbidity and
mortality in themedical and surgical patient populations.15,16 The
orthopedic surgery community has long embraced aspirin for
postsurgical VTE prophylaxis, mainly after total hip arthroplasty

[THA] and total knee arthroplasty [TKA].17 Aspirin is widely
available and inexpensive, does not require monitoring, and is
conventionally thought to confer a lower bleeding risk than
anticoagulants in the perioperative period. Many studies sup-
port the use of aspirin for primary VTE prophylaxis, but much of
the available evidence is considered low quality because it is
retrospective and/or subject to selection bias.18 On the other
hand, there is a significant amount of high-quality evidence
relevant to aspirin use in this postarthroplasty setting; we review
this evidence here.

In a meta-analysis of randomized studies by the Antiplatelet
Trialists’ Collaboration in 1994, antiplatelet therapy (not exclu-
sive to aspirin) was found to effect a significant reduction in VTE
risk and a favorable trend toward mortality benefit (compared
with no prophylaxis).19 This finding was reinforced by the mul-
tinational and prospective Pulmonary Embolism Prevention
(PEP) study. In the PEP study, 17 000 patients undergoing sur-
gery for hip fracture or elective arthroplasty were randomized to
either 160 mg of aspirin daily or placebo, starting preoperatively
and continued for 35 days. Aspirin reduced the risk of symp-
tomatic VTE by ∼36% when compared with placebo.20 Other
forms of thromboprophylaxis were concurrently allowed. The
statistical significance of benefit was seen primarily in the hip-
fracture group, but not observed in the subgroup receiving low-
molecular-weight heparin (LMWH) or in patients who were
undergoing elective arthroplasty. There was also a trend toward
more major nonfatal bleeding and nonfatal myocardial infarc-
tions with aspirin, practically balancing out the benefit of VTE
reduction. However, the evidence of efficacy in the PEP study
supported aspirin’s inclusion as an option to consider for
postorthopedic surgical VTE prophylaxis, even in the early
2000s (Table 1). Although aspirin may be better than placebo in

Figure 1. Composition of venous thrombosis and the antithrombotic effects of aspirin. Venous thrombosis typically originates in
areas of slower blood flow, such as the venous anatomy near valves. Venous clots consist primarily of fibrin, red blood cells, and
leukocytes. Platelets are involved, but are less prominent in comparisonwith the platelet-rich arterial thrombus. Aspirin exerts various
antithrombotic effects on the participating cells and proteins of thrombus formation, and fibrinolysis via cyclooxygenase (COX) and
COX-independent pathways. Professional illustration by Patrick Lane, ScEYEnce Studios.
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regard to reducing VTE risk, there was still debate around the
overall efficacy and safety of low-dose aspirin when compared
with low-dose anticoagulants.

In the Extended Prophylaxis Comparing Low-Molecular-
Weight Heparin to Aspirin in Total Hip Arthroplasty (EPCAT)

trial, patients undergoing hip arthroplasty received 10 days of
prophylaxis-dose dalteparin, and then were randomized to
28 days of low-dose aspirin or continued dalteparin. Aspirin was
noninferior to dalteparin in the prevention of symptomatic VTE
over a 90-day follow-up period; bleeding event rates were

Table 1. Summary of clinical practice guidelines involving the use of aspirin for the pharmacologic prophylaxis of VTE

Society/Year VTE indication Recommendation

ACCP24/2016

Secondary prophylaxis In patients with an unprovoked proximal DVT or PE who are stopping anticoagulant therapy and do not
have a contraindication to aspirin, we suggest aspirin over no aspirin to prevent recurrent VTE

AAOS43/2012

Elective hip or knee arthroplasty We suggest the use of pharmacologic agents and/or mechanical compressive devices for the
prevention of VTE in patients undergoing elective hip or knee arthroplasty, and who are not at elevated
risk beyond that of the surgery itself for VTE or bleeding

ASH44/2019

THA or TKA The ASH guideline panel suggests using aspirin (ASA) or anticoagulants

When anticoagulants are used, the panel suggests using DOACs over LMWH

The panel suggests using any of the DOACs approved for use

If a DOAC is not used, the panel suggests using LMWH rather than warfarin and recommends LMWH
rather than UFH

ESA45/2018

Hip fracture, hip arthroplasty, or knee
arthroplasty

We recommend using aspirin, considering that it may be less effective than or as effective as LMWH for
prevention of DVT and PE after THA, TKA, and hip-fracture surgery

Aspirin may be associated with less bleeding after THA, TKA, and hip-fracture surgery than other
pharmacological agents

General orthopedic procedures Aspirin may be less effective than or as effective as LMWHs for prevention of DVT and PE after other
orthopedic procedures

General surgery We do not recommend aspirin as thromboprophylaxis in general surgery; however, this type of
prophylaxis could be interesting especially in low-income countries and adequate large-scale trials with
proper study designs should be carried out

NICE46/2018

Hip arthroplasty Offer VTE prophylaxis to people undergoing elective hip-replacement surgery whose risk of VTE
outweighs their risk of bleeding

Choose any 1 of: LMWH (for 10 d) followed by aspirin (75 or 150 mg) for a further 28 d; LMWH (for 28 d)
combined with antiembolism stockings (until discharge); rivaroxaban

Knee arthroplasty Offer VTE prophylaxis to people undergoing elective knee-replacement surgery whose VTE risk
outweighs their risk of bleeding

Choose any 1 of: aspirin (75 or 150 mg) for 14 d; LMWH (for 14 d) combined with antiembolism stockings
(until discharge); rivaroxaban

Multiple myeloma patients on
immunomodulator therapy

Consider pharmacological VTE prophylaxis for people with myeloma who are receiving chemotherapy
with thalidomide, pomalidomide, or lenalidomide with steroids

Choose either: aspirin (75 or 150 mg) or LMWH

SIGN47/2010

General surgical patient Aspirin is not recommended as the sole pharmacological agent for VTE prophylaxis in surgical patients,
as other available agents are more effective

Orthopedic surgical patient As other agents are more effective for prevention of DVT, aspirin is not recommended as the sole
pharmacological agent for VTE prophylaxis in orthopedic patients

Medical patient When the assessment of risk favors use of thromboprophylaxis, UFH, LMWH, or fondaparinux should be
administered

Aspirin is not recommended as the sole pharmacological agent for VTE prophylaxis in medical patients

AACP, American College of Chest Physicians; AAOS, American Academy of Orthopaedic Surgeons; ASA, acetylsalicylic acid; ASH, American Society of
Hematology; DOAC, direct oral anticoagulant; ESA, European Society of Anaesthesiology; NICE, National Institute for Health and Clinical Excellence;
SIGN, Scottish Intercollegiate Guidelines Network; UFH, unfractionated heparin.
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similar.21 The study was limited by low adherence in the LMWH
group and an imbalance in risk factors for thrombosis between
the 2 groups. A second randomized trial, Extended Venous
Thromboembolism Prophylaxis Comparing Rivaroxaban to As-
pirin Following Total Hip and Knee Arthroplasty II (EPCAT II),
established low-dose aspirin as noninferior to rivaroxaban for
VTE prevention in patients undergoing hip or knee arthroplasty
(all patients received low-dose rivaroxaban for the first 5
postoperative days).22 Patients at high risk for VTE, such as those
with known thrombophilia, prior VTE, cancer, or morbid obesity
were underrepresented or excluded. Bleeding was uncommon
in both groups and usually occurred within 10 days of surgery,
possibly because rivaroxabanwas used by all patients during the
first 5 postoperative days. Addition of mechanical compression
to either regimen was optional and relatively uncommon in both
groups (approximate rate, 16%).

In a more recent systematic review that pooled data from 13
randomized trials, aspirin was found to be comparable to other
antithrombotic agents in preventing postoperative VTE after
total joint arthroplasty.23 The safety data from this pooled com-
parison did not identify a significant difference in major bleeding
rates between aspirin and the comparator anticoagulants (∼0.5%
of patients in both groups experienced major bleeding). There
was a trend toward lower rates of wound hematoma and wound
infection inpatients receiving aspirin, but the differenceswerenot
statistically significant. The findings of themeta-analysis shouldbe
interpreted with caution as the event rates were low and there
was significant heterogeneity across trials.

With the continued uncertainty about how aspirin compares
to anticoagulants, the upcoming Pulmonary Embolism Preven-
tion after Hip and Knee Replacement (PEPPER) and VTE Pre-
vention Following Total Hip and Knee Arthroplasty (EPCAT III)
trials (NCT02810704 and NCT04075240, respectively) will be of
particular interest. EPCAT III will randomize patients undergoing
hip and knee arthroplasty to receive either aspirin alone or as-
pirin and rivaroxaban for the prevention of VTE, using similar
inclusion and exclusion criteria as EPCAT II; patients with met-
astatic cancer, existing need for long-term anticoagulation, and
previously documented VTE will be excluded. The PEPPER trial
will randomize a similar patient population to 4 weeks of VTE
prophylaxis with either rivaroxaban, aspirin, or warfarin. PEPPER
appears to have less stringent exclusion criteria than EPCAT II
and will not explicitly exclude patients with prior VTE or cancer.
However, patients who are already on chronic anticoagulation
will not be eligible to enroll. All patients will receive in-hospital
pneumatic compression (alongwithmodern surgical techniques
and postoperative care); this design should provide insight into
the possibility that combination mechanical prophylaxis and
aspirin may lead to even lower VTE rates.

In summary, all low-risk patients in the postarthroplasty
surgical setting are candidates for thromboprophylaxis with
aspirin. Whether a few days of an anticoagulant prior to low-
dose aspirin has benefit, and whether prolonged administration
of a low-dose anticoagulant may be the best choice for high-risk
patients, remain unanswered questions. For many patients, the
addition of mechanical VTE prophylaxis (eg, with sequential
compression devices) effectively closing any efficacy gap be-
tween low-dose aspirin and a low-dose anticoagulant (if such a
gap exists) is a possibility.

The patient in our case is at low risk for VTE following TKA.
Wewould recommend the use of a hybrid strategywith 10mg of

rivaroxaban daily for 5 days followed by low-dose aspirin for an
additional 9 days, as was done in EPCAT II. Pending the results of
the upcoming PEPPER and EPCAT-3 trials, available evidence
would also support low-dose direct oral anticoagulants (DOACs),
low-dose LMWH, or, because he is low risk, low-dose aspirin
for an entire 14-day course.

Clinical case 2
A 58-year-old woman with a history of coronary artery disease,
morbid obesity, and a prior unprovoked proximal DVT 3 years
ago presents to her primary care office prior to embarking on a
long international flight to a low-resource setting. For her past
unprovoked DVT, she completed 6 months of warfarin and
decided to forgo further anticoagulation. She had no bleeding
complications while on therapy. She takes 81 mg of aspirin
daily as recommended by her cardiologist. She is concerned
about her risk to develop DVT or PE, either while traveling or at
some point later in life. She wonders whether she should
consider adding 1 of the new anticoagulants to her medication
regimen.

Aspirin
Secondary prophylaxis of venous thrombosis
If anticoagulant therapy is stopped 6 to 12 months after a first
unprovoked VTE, the 5-year risk of recurrence is ∼30%.24

Whereas aspirin is widely accepted as a secondary preven-
tion strategy for stroke and myocardial infarction, the role of
aspirin to prevent recurrent VTE is less defined.

The International Collaboration of Aspirin Trials for Recurrent
Venous Thromboembolism (INSPIRE) investigators pooled an-
alyses from 2 underpowered trials: the Warfarin and Aspirin
(WARFASA) and the Aspirin to Prevent Recurrent Venous
Thromboembolism (ASPIRE) studies.25-27 Across the WARFASA
and ASPIRE trials, the combined study population completed
anywhere from 6 weeks to 24 months of initial anticoagulation
therapy before randomization to low-dose aspirin or placebo.
The median follow-up time was 30.4 months, in which there was
a statistically significant 32% reduction in VTE recurrence with
aspirin when compared with placebo. The authors also suspect,
through refined estimate modeling, that with full medical ad-
herence, aspirin would prevent closer to 40% of recurrent
events. The major bleeding rate was low (0.5%) and essentially
identical between the aspirin and placebo groups.

In the Reduced-dosed Rivaroxaban in the Long-term Pre-
vention of Recurrent Symptomatic Venous Thromboembolism
(EINSTEIN CHOICE) trial, patients who completed 6 to 12months
of anticoagulation for VTE were randomized to rivaroxaban
(either 10 mg or 20 mg daily) or aspirin (up to 100 mg daily) to
prevent recurrence.28 With a mean follow-up of 1 year, VTE
occurred in 1.5% of patients receiving 20mgof rivaroxaban, 1.2%
of patients receiving 10 mg of rivaroxaban, and 4.4% of patients
receiving aspirin. Whether DOACs and/or warfarin reduce the
risk of myocardial infarction or noncardioembolic stroke as ef-
fectively as aspirin is not yet known.

The results of these trials suggest that aspirin has some ef-
ficacy in preventing VTE recurrence; patients who use aspirin as
a long-term secondary prevention strategy can expect a VTE
recurrence risk lower than if they took no medication but higher
than if an anticoagulant was used instead. However, the safety
benefit of aspirin (vs anticoagulant therapy), if there is one, may
not offset the lower efficacy of aspirin. Aspirin, though easily
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acquired over the counter, can cause serious adverse effects
including renal dysfunction, gastrointestinal pathology, and,
most importantly, serious bleeding.6

The risks
Long-term stroke-prevention trials in patients with atrial fibril-
lation provide an excellent assessment of the relative bleeding
risk with aspirin compared with the anticoagulants. In review of
recent randomized controlled trials (RCTs) and systematic re-
views of RCTs in which aspirin was compared with placebo, the
major bleeding rate seen with aspirin is unsurprisingly higher
than that seen with no antithrombotic therapy (Table 2). When
aspirin is compared with warfarin or the DOACs across various
indications, there is a trend suggesting that aspirin may cause
less bleeding than anticoagulants, but in most studies, the dif-
ference fails to achieve statistical significance (Table 3). In a
systematic review of patients older than 65 years on antiplatelet
therapy, the risk of major hemorrhage associated with chronic
antiplatelet drug use is very close to the risk associated with the
oral anticoagulants.29 Overall, major bleeding was as frequent
among patients taking antiplatelet therapy as among patients
taking warfarin in RCTs. Of course, the difficulty in establishing a
safety benefit from aspirin (vs anticoagulants) may be due to a
lack of power to detect a difference; however, excellent safety
profiles of modern anticoagulant strategies (at least within
randomized trials) casts some doubt on the assumption that
aspirin is a much safer long-term alternative to anticoagulant
therapy.

Primary VTE prevention in selected medical populations
In specific medical contexts, such as in some patients with my-
eloproliferative neoplasms (MPNs) and in some patients with

multiplemyeloma, aspirin iswidely used to reduce the risk of both
VTE and arterial thrombosis. There is evidence that supports
platelet activation and dysfunction in both MPNs and in multiple
myeloma.30,31 In newly diagnosed multiple myeloma, the VTE rate
is estimated to be at least 10% with the majority of events oc-
curring in the first 6 months of induction.32 A systematic review of
6 studies, encompassing 1125 patients receiving lenalidomide-
based therapy, demonstrated a 10.7% total risk of VTEwith aspirin
compared with 1.4% with LMWH in multiple myeloma patients.33

More evidence is needed to determine the best strategy to re-
duce the risk of arterial and venous thrombosis in myeloma pa-
tients starting immunomodulatory drugs.

In the European Collaboration on Low-Dose Aspirin in Polycy-
themia Vera (ECLAP) trial, low-dose aspirin (100 mg per day), when
compared with placebo, reduced a composite end point of
thrombotic complicationswithout a significantly increased incidence
of major bleeding.34 On the other hand, in essential thrombocy-
themia, a systematic review of 24 observational studies concluded
that patients who received antiplatelet therapy (mainly low-dose
aspirin) derivedamodest relative risk reductionof 26%with amedian
increase in major bleeding of 30%.35 Unfortunately, with a lack
of randomized trial data, these observational studies were
deemed to have a high risk of bias and the evidence was rated
very uncertain.

The use of aspirin for secondary VTE prevention is perhaps
best reserved for situations in which antiplatelet therapy is al-
ready strongly recommended for another indication (eg, cor-
onary stent placement), or anticoagulation is contraindicated or
simply cannot be acquired due to cost or logistics. For example,
in clinical case 2, aspirin could be an option for secondary
thromboprophylaxis because she already has an existing cardiac
indication for aspirin. Although the combination of antiplatelet

Table 2. Summary of major bleeding outcomes across major SRs and RCTs comparing aspirin and placebo

Study
reference Indication

Aspirin dose compared with
placebo

No. of major
bleeding events:
aspirin vs placebo RR/HR

ECLAP34 Primary thromboprophylaxis for polycythemia vera Aspirin 100 mg daily 3 vs 2 RR, 1.62 (0.27-9.71)

RCT, 2004;
n = 518

INSPIRE25 Recurrent VTE prevention Aspirin 100 mg daily 9 vs 7 HR, 1.31 (0.48-3.53)

RCT, 2014;
n = 1224

POISE-248 Perioperative administration of aspirin in patients
undergoing noncardiac surgery

Aspirin 200 mg daily 230 vs 188 HR, 1.23 (1.01-1.49)

RCT, 2014;
n = 10 010

Mahmoud et al,
201949

Primary cardiovascular prevention Aspirin mostly, 75-100 mg 1301 vs 901 RR, 1.47 (1.31-1.65)

SR, 11 RCTs;
n = 157 248

Zheng et al,
201950

Primary cardiovascular prevention Aspirin ≤100 mg daily 1195 vs 834 HR, 1.54 (1.35-1.76)

SR, 11 RCTs;
n = 134 470

Major bleeding as defined by criteria set in each individual randomized control trial or systematic review.
HR, hazard ratio; INSPIRE, International Collaboration of Aspirin Trials for Recurrent Venous Thromboembolism; n, number of patients; POISE-2,
Perioperative Ischemic Evaluation 2; RR, relative risk; SR, systematic review and meta-analysis.
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and anticoagulant therapy would likely reduce the risk for VTE
compared with antiplatelet therapy alone, the marginal benefit
in this patient (who had 1 unprovoked DVT 3 years ago) would
likely not offset the bleeding risk.36-42

There are other intriguing hypotheses that would be inter-
esting to test. For example, might primary VTE prophylaxis with
aspirin be of benefit to some patients during and/or after
hospitalization for acute medical illness? Would selected per-
sons undertaking long-distance travel benefit from taking low-
dose aspirin? Which patients would benefit and for how long
would such treatment be recommended? For now, these
questions remain unanswered.

Conclusion
For many patients, aspirin is an inexpensive, safe and effective
VTE-prevention strategy following total joint arthroplasty. Al-
though ongoing clinical trials (EPCAT III and PEPPER) will further
clarify the roles of low-dose aspirin and low-dose anticoagulants
after joint replacement surgery, there is already robust evidence
to support low-dose aspirin as part of a hybrid strategy after an
initial period of low-dose anticoagulant administration.

For secondary VTE prophylaxis, aspirin is less effective than
anticoagulants but more effective than placebo. Establishing
that long-term aspirin use is clearly safer than long-term anti-
coagulant exposure (especially compared with low-dose, oral

Table 3. Summary of major bleeding outcomes across major SRs and RCTs comparing anticoagulants and aspirin

Study
reference Indication Comparators

No. of major
bleeding
events RR/HR

AVERROES51 Stroke prophylaxis in atrial fibrillation Apixaban 5 mg BID vs aspirin 81 to 324 mg daily 44 vs 39 HR, 1.13 (0.74-1.75)

RCT, 2011;
n = 5599

Warkentin et al,
201252

Any indication for long-term
antithrombotic therapy

Warfarin vs aspirin 75 to 300 mg daily 69 vs 54 OR, 1.27 (0.83-1.94)

SR, 8 RCTs;
n = 2904

COMPASS53 Secondary cardiovascular
prevention

Rivaroxaban 5 mg BID vs aspirin 100 mg daily 288 vs 170 HR, 1.51 (1.25-1.84)

RCT, 2017;
n = 27 395

EINSTEIN-
CHOICE28

Extended treatment of VTE Rivaroxaban 10 mg daily vs aspirin 81 mg daily

Rivaroxaban 20 mg daily vs aspirin 81 mg daily

5 vs 3

6 vs 3

HR, 1.64 (0.39-6.84)

HR, 2.01 (0.50-8.04)

RCT, 2017;
n = 3365

EPCAT II22 Post-joint arthroplasty extended VTE
prophylaxis

Rivaroxaban 10 mg daily vs aspirin 81 mg 5 vs 8 RR, 0.62 (0.20-1.90)

RCT, 2018;
n = 3424

NAVIGATE
ESUS54

Secondary stroke prophylaxis Rivaroxaban 15 mg daily vs aspirin 100 mg daily 62 vs 13 HR, 2.72 (1.68-4.39)

RCT, 2018;
n = 7213

Xie et al, 201955 Prevention of VTE Rivaroxaban mostly 10 mg daily vs aspirin mostly
100 mg daily or less

16 vs 11 RR, 0.81 (0.42-1.55)

SR, 9 RCTs;
n = 7656

Ng et al, 202056 Stroke prophylaxis in atrial fibrillation Aspirin (subgroup, dose not specified) vs warfarin Not provided RR, 0.63 (0.41-0.96)*

SR, 37 RCTs;
n = 100 142

Matharu et al,
202023

Post-joint arthroplasty VTE
prophylaxis

Low- and high-dose aspirin (subgroup) vs
comparator anticoagulants

11 vs 10 RR, 1.11 (0.47-2.59)*

SR, 13 RCTs;
n = 6060

Major bleeding as defined by criteria set in each individual randomized control trial or systematic review.
AVERROES, Apixaban Versus Acetylsalicylic Acid to Prevent Stroke in Atrial Fibrillation Patients Who Have Failed or Are Unsuitable for Vitamin K
Antagonist Treatment; BID, twice daily; COMPASS, Cardiovascular Outcomes for People Using Anticoagulation Strategies; EINSTEIN-CHOICE,
Reduced-dosed Rivaroxaban in the Long-term Prevention of Recurrent Symptomatic Venous Thromboembolism; EPCAT II, Extended Venous
Thromboembolism Prophylaxis Comparing Rivaroxaban to Aspirin Following Total Hip and Knee Arthroplasty II; NAVIGATE ESUS, New Approach
Rivaroxaban Inhibition of Factor Xa in a Global Trial versus ASA to Prevent Embolism in Embolic Stroke of Undetermined Source; OR, odds ratio.
See Table 2 for expansion of other abbreviations.
*Note relative risk ratio is reported with respect to aspirin in contrast to the format in the rest of the table.
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factor Xa inhibitors) has been surprisingly difficult. Unless a
safety benefit from aspirin can be established in well-designed
prospective studies, patients who need long-term antithrom-
botic therapy for VTE will often choose a low-dose factor Xa
inhibitor, once presented with the risk-benefit tradeoffs.
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