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Abstract
Pharmacological prevention of venous thromboembolism
(VTE) is primarily focussed on thrombin inhibitors, mainly,
cumarins (warfarin), low molecular weight heparins
(LMWH) and, more recently, new, direct acting oral
anticoagulants (NOAC). However, there may also be a role
for aspirin. Several large, though mostly nonrandomized
trials in patients undergoing joint surgery (hip, knee) do
suggest that aspirin as part of a multimodal approach is not
inferior to warfarin or LMWH in primary prevention of VET.
Similar considerations appear to apply for secondary longterm prevention of recurrent VTE after the end of guide-line
directed anticoagulation. New experimental data in mouse
models of VTE demonstrate a potent, partially
thromboxane-mediated, antithrombotic action of low-dose
aspirin which is related to its antiplatelet effect. In addition,
low-dose aspirin and salicylate were also shown to inhibit
the local expression of inflammatory genes, including
cytokines and COX-2, possible amplifiers of the thrombotic
process. These data provide new mechanism-based support
for possible benefical actions of aspirin in prevention of VTE
which are not shared with warfarin-type anticoagulants or
Factor Xa-inhibitor-type NOACs. A final assessment of the
role of aspirin in prevention of VTE is not possible yet.
Direct head-to-head comparisons with NOAC are
indispensable and are in progress (EPCAT-II; EINSTEINCHOICE). The patient´s individual risk profile needs also to
be considered. This includes comorbidities, as well as the
possible requirement of long term antiplatelet treatment
wirth aspirin for prevention of arterial thromboembolism
(myocardial infarction).
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Introduction
Deep vein thrombosis of the limbs (DVT) clinically presenting
as venous thromboembolism (VTE) with pulmonary embolism
(PE) as the major complication is a dangerous and potentially
fatal disease. Rather non-predictable is spontaneous, idiopathic
VTE, due to genetic disposition and/or after (guideline-conform)
stop of secondary thrombosis prophylaxis after VTE. In contrast,

postsurgical VTE is due to an iatrogenic activation of the clotting
system by the operative procedure while tumor-associated VET
is mainly due to the tumor (metastatic) process itself. Thus, the
pathophysiology of the disease is multifactorial and the medical
treatment could be as well.
Pharmacologically, inhibition of thrombin formation is the
primary target of VTE prevention. Standard drugs are low
molecular weight heparins (LMWH) and pentasaccharide
(fondaparinux) as well as cumarin-type oral anticoagulants
(warfarin)[1]. More recently, direct acting oral anticoagulants
(NOAC), i.e. inhibitors of thrombin (dabigatran) [2] or factor Xa
(e.g. rivaroxaban, apixaban, edoxaban) have been introduced
[3]. However, they also increased bleeding, although this risk
might not be the same with all agents [4-6]. They have already
largely displaced warfarin-type anticoagulants for stroke
prevention in patients with atrial fibrillation because of an
improved benefit/risk profile. Beneficial effects were also
obtained in long-term prevention trials of recurrent VTE as
compared with warfarin-type anticoagulants [7,8]. As had to be
expected, they have also been proven to be effective versus
placebo in long-term prevention of recurrent venous
thromboembolism.
Nevertheless, there might also be a role for antiplatelet
agents, such aspirin, in prevention of VTE as part of a
multimodal approach, both as extended postsurgical treatment
after an initial treatment phase with anticoagulants [9] as well as
extended treatment in secondary prevention of unprovoked
VTE. Two prospective randomized, placebo-controlled trials have
recently shown that low-dose aspirin will have a beneficial effect
in prevention of VTE [10]. Though the efficacy was less than that
of NOACs or warfarin [11,12], there was also little risk for severe
aspirin-induced bleedings which is a relevant factor for longterm or even life-long anticoagulation. In addition, patients with
idiopathic, unprovoked VTE might also be at enhanced risk for
arterial thromboembolism (myocardial infarction) [13].
Conversely, atherosclerosis is also a risk factor not only for
arterial but also for spontaneous VTE [14]. These findings have
reanimated the discussion on use of aspirin also for prevention
of VTE, specifically the long-term prevention of recurrent VTE
after completion of an initial treatment period with
anticoagulants. In addition, there are also exciting new data
from experimental pharmacology with aspirin, demonstrating
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highly significant aspirin-sensitive interactions between platelets
and (other) inflammatory cells and their mediators in VTE which
might also contribute to an improved clinical outcome. Actual
reviews on this issue are available [15,16]. This paper discusses
the actual status on the mode of antithrombotic action of
aspirin in experimental VTE, providing evidence for beneficial
actions also in the clinics. This is followed by an overview of
clinical studies comparing aspirin and oral anticoagulants in
prevention of VTE, focusing also on the new direct acting oral
anticoagulants (NOACs) and providing finally an outlook on
possible future developments.

Results and Discussion
Aspirin and platelets– new aspects on mode of
action in prevention of VTE in experimental settings
The Virchow-triad of venous thrombogenesis and
thromboembolism (VTE) does not specify platelets as potential
clotting factors but only mentions “blood constituents”.
However, functional interactions between (proinflammatory)
platelet functions, local inflammatory conditions (varicosis with
local stasis) and disturbed endothelial function are well
established meanwhile. The clotting process in veins is initiated
by the availability of “tissue factor” (TF), subsequent thrombin
generation, activation of white cells and platelets and fibrin
formation. This occurs at the morphologically intact
endothelium – in contrast to plaque rupture-driven TF formation
in arterial thromboembolism [17,18]. The developing adherent
venous thrombus will grow in direction to the lumen with a
luminal increasing proportion of platelets [19]. Inside the clot,
thrombin formation becomes the key event for maintaining
activation of the clotting system, stimulation of clot-related
platelet activity and white cell functions and formation of fibrinrich platelet-white cell aggregates. Exposed phospholipids at the
platelet surface strongly propagate the coagulation process by
facilitating the assembly and activation of tenase and
prothrombinase complexes [20]. Aspirin can inhibit thrombin
formation at antiplatelet doses via inhibition of platelet function
and/or indirectly, via interaction with clotting factors [21-23].
These data suggest a significant role for platelets and,
consequently antiplatelet drugs–on thrombin formation, the
driving force for DVT.
In a mouse model of VTE, bearing a thrombin-driven
thrombotic phenotype without additional triggers by genetic
manipulation, antibody-mediated depletion of platelets fully
abrogated the clinical features of VTE, whereas antibodymediated depletion of circulating neutrophils, which were
abundant in the thrombotic lesions, did not affect onset,
severity, or thrombus morphology [24]. These data confirm
platelets as important determinants also for VTE even in an
entirely thrombin-driven VTE model. The key role of platelets as
well as the efficacy of antiplatelet treatment were confirmed
with another thrombin-driven though less severe mouse model
of experimental VTE in mice, i.e. subtotal ligation of the inferior
caval vein. In this model thrombus formation after exogenous
administration of TF was not modified by leukopenia but
markedly reduced after thrombocytopenia induced by an
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antiplatelet antiserum as well as by treatment with an
antiplatelet drug (clopidogrel). This effect of clopidogel was not
maintained in the presence of an about 80fold higher dose of
added TF. However, this was the first paper to demonstrate that
antiplatelet agents might inhibit venous thrombus formation by
interaction with the plasmatic clotting system [25].
More detailed information about the role of platelets in
venous thrombus formation was obtained in a less aggressive
variation of this method of inferior caval vein occlusion without
addition of external TF. Partial ligation resulted in significant
formation of platelet-white cell thrombi within 48h. This model
was considered to more closely resemble the time course and
clinical features of DVT in man. In this model, blood monocytes
and neutrophils crawling along and adhering to the venous
endothelium provided the initiating stimulus for DVT
development. TF derived from myeloid leukocytes caused
extensive intraluminal fibrin formation characteristic of DVT.
Thrombus-resident neutrophils were indispensable for
subsequent DVT propagation. Platelets contributed to DVT
progression by promoting leukocyte recruitment and stimulating
neutrophil-dependent coagulation. Thus, there is a cross-talk
talk between monocytes, neutrophils, and platelets responsible
for the initiation and amplification of DVT and its unique clinical
features (Figure 1) [18].
More recent work of this group has identified blood-derived
“high-mobility group box 1”protein (HMGB1), a prototypical
mediator of sterile inflammation in VTE, and has considered this
factor, to be a master regulator of the prothrombotic cascade
involving platelets and myeloid leukocytes [26]. Finally, HMGB1
has recently been identified as a new salicylate- binding protein.
Salicylate at low to medium concentrations (100 µM) was found
to suppress both the chemoattractant activity of fully reduced
HMGB1 and the increased expression of proinflammatory
cytokine genes and cyclooxygenase 2 (COX-2) induced by
disulfide HMGB1 [27]. These are exciting new findings which
provide fresh insights in platelet-mediated and aspirin-sensitive
antithrombotic/antiinflammatory eventsin DVT.
Direct experimental evidence for the involvement of plateletderived thromboxane in these actions was provided recently by
an Italian group, using the same experimental model of VTE in
mice [28]. ASA (3 mg/kg, daily for 2 days) reduced thrombus
size, the amounts of tissue factor activity in plasma microvesicles
(TF-MP) and the levels of 2,3-dinor thromboxane B2 (TXB-M) in
urine. The thrombus size was positively correlated with both TFMP activity and TXB-M. In addition, a positive correlation was
observed between TF-MP activity and TXB-M. A reduced
number of neutrophils and monocytes and of TF-positive cells
accompanied by a lower amount of fibrin and neutrophil
extracellular traps (NETs) were also found in thrombi of ASAtreated mice. Similar results were obtained when mice were
treated 24 hours before vessel ligation with SQ 29,548, a
selective thromboxane receptor antagonist. In conclusion, ASA,
suppressing TXA2 formation, prevents macrophage and
neutrophil activation and markedly reduces thrombus size by a
mechanism most likely dependent of the inhibition of TF activity
and formation of “neutrophil extracellular traps” (NETs) (Figures
2A-D) [28].
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Figure 1: Venous thrombus formation 48h after partial (80%) inferior vena cava ligation (IVC) in two different mice strains and its
prevention by enoxaparin. Note the occlusive thrombus (arrows) and the intact endothelium upstream of the ligation site (A). (B)
Morphological assessment of venous thrombus 48h after flow restriction. Note the typical white (w) and red (r) cell enriched
regions and the typical r/w layering (from ref. 18).

Figure 2: (A) Dose-dependent reduction of thromboxane excretion and thrombus size by aspirin 48h after partial inferior caval
vein-(IVC) ligation in mice. Aspirin (1.25 or 3.0 mg/kg=13 mg or 50 mg/day in man) was applied orally 24h and 48h prior to
surgery. (B) Venous thrombi of mice treated with vehicle (CON), aspirin or the thromboxane-(TX) receptor blocker SQ 29,548 (SQ).
Significant reduction of white cells (WC) (*) inside the thrombus. (C) Reduced tissue factor (TF) expression in venous thrombi from
mice treated with aspirin or the TX- receptor blocker SQ 29,548 as compared to vehicle-treated controls (CON). (D) Circulating
microparticle-bound tissue factor (TF-MP) in sham-operated mice and mice with partial IVC-ligation treated with vehicle (CON),
aspirin or the TX- receptor blocker SQ 29,548 (SQ). Correlation of MP-TF levels with TX-M excretion and thrombus weight (after
ref. 28).
© Under License of Creative Commons Attribution 3.0 License
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Clinical trials with aspirin vs. warfarin-type indicated beneficial effects for aspirin. A total of 108,000 and
157,000 patients were included in each register. Twenty one and
anticoagulants and heparins in prevention of VTE
Similar to experimental studies, epidemiological data also
suggest a relationship between platelet reactivity and VTE [29].
Actual studies in surgical intensive care unit patients have shown
an aspirin-sensitive contribution of platelets to (venous)
thrombogenesis, clot strength and fibrin formation [30]. These
and other data suggest a platelet-related connection between
arterial and venous thromboembolism. For these reasons, it has
to be expected that antiplatelet agents, such as aspirin, may also
be an useful option not only to prevent (retard) arterial but also
venous thrombus formation.
According to an early meta-analysis of the Antiplatelet
Trialists' Collaboration, aspirin reduced the number of VTE and
symptomatic PE highly significantly but was less effective than
heparins or cumarins [31]. As a consequence, aspirin was
considered to be of only minor if any importance as a preventive
of VTE. More recent data have challenged this view, including
secondary prevention of recurrent VTE, and extended
postsurgical VTE-prophylaxis. The last process has mainly been
studied in orthopedic bone and joint (knee, hips) surgery.
Therefore, the following discussion on primary prevention is
focused on this type of orthopedic surgery.
Warfarin or heparin-type anticoagulants have dominated the
scene for a long time [32] and still do, although now with some
restrictions (see below). In a review of articles published
between 1998-2007, Sharrock and colleagues [33] determined
the incidence of all-cause mortality and pulmonary embolism in
a total of 15,839 patients undergoing total joint arthroplasty
with different thromboprophylaxis protocols. They found the 3
month mortality of several standard anticoagulant-treated
groups being about twofold higher than a multimodal VTEprophylaxis including aspirin and regional anaesthesia [33].
In a large, retrospective cohort study in 307 US hospitals, a
total of 93,840 patients, undergoing primary knee arthroplasty
received guideline-directed treatment with warfarin (51,923),
LMWH/Fondaparinux (37,198) or (multimodal) aspirin (4,719).
During the observation period of 2 years, the lowest rates of VTE
occurred in the aspirin group (2.3%) as opposed to warfarin
(4.0%) (P=0.01) or LMWH/fondaparinux (3.1%) (n.s.).
Surgical site bleeding initially tended to be higher with the
injectable agents and warfarin (P=0.01), but the adjusted
analysis found no differences. There were no differences in risk
of bleeding, infection or mortality after adjustment. The
conclusion was that aspirin when used in conjunction with other
clinical care protocols may be an effective preventive for VTE in
certain patients undergoing knee arthroplasty [34].
A limitation of the study was that patients in the aspirin group
had a significantly lower base-line risk for VTE (P=0.01). In
addition, the authors critically commented that only 5% of their
study patients were treated with aspirin as opposed to 40% with
injectable drugs (heparins) and 55% with cumarin-type
anticoagulants [34].
There are two even larger registry trials from the UK in
patients with hip- or knee replacement, respectively which also
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23% of them received aspirin and the remaining LMWH. During
a postsurgical observation period of 3 months there were no
significant differences between the incidences of PE, severe
bleeding or mortality between the two treatment regimens [35,
36].

Another, most interesting trial compared aspirin with warfarin
in a retrospective obervational cohort study on 3,156 patients
subjected to total joint athroplasty. A total of 1,456 patients
received aspirin (325 mg bid) and 1700 warfarin (INR 1.8 – 2.0)
for 6 weeks after the operative procedure.
Efficacy endpoint was pulmonary embolism (PE), safety
endopoint periprosthetic joint infections. There was one case of
PE in the aspirin group as opposed to 5 cases in the warfarin
group (0.1% vs. 0.3%, P<0.001). The incidence of perioperative
joint infections was 0.4% in the aspirin group and 1.5% in the
warfarin group (P<0.001). The conclusion was that the use of
aspirin instead of warfarin for VTE prophylaxis reduced the risk
of periprosthetic joint infections following hip or knee
replacement [37].
Finally, there is another retrospective observational trial,
studying aspirin vs. warfarin for prevention of VTE in 2,997
patients with revision total joint arthroplasty. There were less
VTE: 0.56% vs. 1.75% but more bleedings: 1.5% vs. 0.4% in the
warfarin-treated patients as compared to aspirin.
The number of surgical site infections was not different. The
authors concluded that aspirin in these patients might be more
effective than warfarin and is associated with a lower rate of
complications [38].
Slightly different, but in the direction also beneficial results
with respect to aspirin, were obtained in an AAHKS-awarded
pooled analysis of 14 prospective randomized trials on VTE
prophylaxis in more than 33,000 patients with hip- and kneesurgery, including those from the large Pulmonary Embolism
Trial [39]. The hypothesis was that aspirin will cause less
operative site bleedings without increasing the risk for
thromboembolic events.
The frequency of clinically relevant, symptomatic VTE and PE
in aspirin-treated patients was not different from that of
patients treated with warfarin or heparins (LMWH,
fondaparinux). However, the relative risk of periprocedural
bleedings at the operation site was 4.9fold (warfarin), 6.4fold
(LMWH) and 4.2 fold (fondaparinux) higher than that after
aspirin (=1). The author concluded that these data support the
use of aspirin for prophylaxis of VTE after major orthopaedic
surgery [40].
Another prospective randomized trial in patients with hip or
knee arthroplasty showed that aspirin was inferior to warfarinbased prevention of VTE in patients at standard risk of VTE with
respect to symptomatic VTE (4.6% vs. 0.7%) and PE (7.9% vs.
1.2%).
No differences were seen in patients at elevated vascular risk
and there were also no differences in overall mortality [41]. It
should, however, be noted that the administration of aspirin in
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placebo-controlled secondary prevention trials is shown as
Figure 3.

The currently last, but also first available prospective
randomized study on extended use of aspirin vs. LMWH for
primary prevention of VTE in patients after hip arthroplasty, was
the Canadian “Extended Prophylaxis Comparing Low Molecular
Weight Heparin to Aspirin in Total Hip Arthroplasty” (EPCAT)
Study: This was a comparison for noninferiority of aspirin vs.
dalteparin in patients subjected to unilateral total hip
arthroplasty. A total of 778 patients received initially for 10 days
dalteparin sc. and were afterwards randomized for another 28
days to either aspirin (81 mg/day+dalteparin-placebo sc.) or
dalteparin (5000 U/day sc. + aspirin-placebo tablet).
1.3% of the dalteparin group and 0.3% of the aspirin group
suffered a VTE. Aspirin was noninferior (P=0.01) but not superior
to dalteparin (P=0.22). Clinically significant bleedings occurred at
1.3% in the dalteparin and 0.5% in the aspirin group. The net
event rate (VTE plus bleeding was 0.8% for aspirin and 2.5% for
dalteparin with a tendency in favour of aspirin (P=0.091).
Unfortunately, the study had to be stopped prematurely
because of difficulties with patient recruitment.
However, at this time point noninferiority was already
reached. The conclusion was that extended prophylaxis for 28
days with aspirin is noninferior and as safe as dalteparin for the
prevention of VTE, suggesting that aspirin may be considered a
reasonable alternative for extended thromboprophylaxis after
hip replacement [9]. This study was the first to document a
noninferiority of aspirin vs. LMWH in a combined therapeutic
approach for prevention of primary VTE.

Figure 3: Relative risk reduction of VTE by antithrombotic
drugs vs. placebo for extended treatment in placebocontrolled secondary prevention trials (after ref. 11).
Two prospective randomized, placebo-controlled trials have
recently studied, whether extended treatment with low-dose
aspirin after the end of guideline-directed anticoagulation will
have a beneficial effect on prevention of recurrent VTE: The
“Warfarin and Acetylsalicylic Acid” (WARFASA) [10] and the
“Aspirin to Prevent Recurrent Venous Thromboembolism“ (A
SPIRE)-study [44].
In the WARFASA-trial there was a reduction of recurrent VTE

Clinical trials with NOAC vs. aspirin in prevention of after withdrawal of oral anticoagulants by almost 41% without
increase in major bleedings. In the ASPIRE-trial, aspirin only
VTE
A first prospective randomized trial on aspirin (100 mg/day),
NOAC (rivaroxaban) and LMWH in prevention of postsurgical
VTE is also available. A total of 324 patients with knee
replacement was treated for 2 weeks and followed for 4 weeks
afterwards. Rivaroxaban-treated patients showed the lowest
incidence of DVT (2.9%) as opposed to heparin (12.4%) and
aspirin (16.4%).
There were no differences in overall outcome between aspirin
and LMWH. However, there was an increased postoperative
blood loss and wound complications with rivaroxaban. The
conclusion was that clinicians using rivaroxaban for
anticoagulant treatment should closely monitor the changes in
the hemoglobin level and wound healing and promptly
supplement blood volume and provide other symptomatic and
supportive treatments if necessary [42].

Aspirin in long-term prevention of recurrent VTE
Actual guidelines recommend anticoagulants after a primary
DVT or PE for several weeks or months [43]. This long-term
prevention of recurrent VTE is the domain of oral
anticoagulants, now also of NOAC. An overview on therapeutic
efficacy of anticoagulants vs. aspirin in extended treatment in
© Under License of Creative Commons Attribution 3.0 License

tended to reduce the incidence of recurrent VTE from 6.5% auf
4.8% (HR 0.74; 95%KI: 0.52-1.05) which was not significant
(P=0.09).

However, aspirin reduced the rate of a prespecified secondary
composite endpoint (VTE, myocardial infarction, stroke,
cardiovascular death) from 8.0% per year to 5.2% per year (HR
0.66; 95% CI 0.48–0.92), i.e. by 34%.
This was mainly driven by an about 50% reduction by aspirin
of arterial thrombotic events: 10-19 (P=0.01). There were no
significant differences in major or clinically relevant bleedings:
Placebo (0.6% per year) vs. aspirin (1% per year). Taken together,
there was a reduction in venous and arterial thromboembolism
by one third (P=0.002).
A combined evaluation of the two studies, using standardized
evaluation criteria, the INSPIRE trial, has confirmed these
findings [45]. Aspirin treatment after the end of guide-line
directed anticoagulants reduced the risk of recurrent VTE at 30
months in comparison to placebo by 42% (HR:0.58; 95% CI:
0.40-0.85; p=0.005) at an unchanged number of severe
bleedings: 0.4% per year for aspirin and 0.5% per year for
placebo (Figure 4).
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with two doses of rivaroxaban in prevention of recurrent VTE
[49] as well as the EPCAT-2 trial (clinicaltrials.gov.NCT
017220108) are underway.

Figure 4: Effects of aspirin treatment on recurrent venous
thromboembolism and other outcomes [45].

Current status and Outlook
The major limitation of available studies on anticoagulants vs.
aspirin in VTE prevention is their uncontrolled nature – despite
of the huge total number of patients included. There are only
very few randomized trials, hosever, with the exception of the
Pulmonary Embolism study, in only small numbers of patients. In
this context, cross-comparisons might lead to misleading
information because of bias, for example patient selection bias
as shown recently by comparing the clinical outcome in two
VTE-prevention trials: The EINSTEIN-DVT/PE and AMPLIFY trials
which yielded different results in dependency on patient
selection and treatment duration [46]. Despite the fact that
NOAC appear to be more potent drugs in extended prevention
of VTE as opposed to aspirin (cf. Figure 4), they might also cause
more bleedings [6]. Interestingly, despite of comparable
efficacy, there might be significant differences between the
different NOAC, favoring apixaban as opposed to rivaroxaban
and dabigatran [5,8]. However, there is also the question
whether “one size [of drugs] fits all [patients]”. Clearly there is
an urgent need for more randomized controlled head-to-head
comparions of aspirin with NOAC.
The actual guidelines of ACCP from 2012 contain for the first
time a special chapter regarding prevention of VTE in
orthopaedic surgery. This contains now also aspirin together
with anticoagulants as another therapeutic option. The
American Academy of Orthopaedic Surgeons (AAOS) had already
in 2007 recommended aspirin for the same indication as
alternative to anticoagulants. The actual guidelines from 2011
recommend “pharmacological agents” without more detailed
classification which probably includes aspirin. Thus, both
societies now accept aspirin as a pharmacological alternative for
prevention of VTE despite of their different definitions of
efficacy: only symptomatic or fatal PE (AAOS) but no DVTs vs. all
DVTs and PE (ACCP) [47]. European societies, such as the British
National Institute of Health and Care Excellence (NICE) as well as
the German AWMF are more restrictive and refuse aspirin as a
pharmacological option for prevention and post-hospital
treatment of VTE. However, they do recommend NOAC for both
situations in addition to LMWH [48]. Two studies, the EINSTEINCHOICE trial (clinicaltrials.gov. NCT02064439) comparing aspirin

6

The new experimental data on the natural history of VTE have
proivided fresh insights into the pathophysiology of the disease
and might help to select the most appropriate prevention
programme for VTE. One recent metaanalysis suggests that over
90% of patients undergoing joint arthroplasty could safely
receive aspirin as an anticoagulant, while a validated risk profile
can be used to detect those at higher risk for VTE and in need of
more aggressive treatment [50]. Though this might be a too
optimistic view, another recent study comparing aspirin with
warfarin in primary prevention of VTE has demonstrated that
the use of an approproiate risk stratification protocol will avoid
more aggressive anticoagulation in favor of aspirin in 70% of
patients [51]. Thus, aspirin in a combined approach may be
sufficient for many patients undergoing joint surgery. It is now
the task of clinical studies to define an optimum treatment
protocol for primary and secondary VTE prophylaxis. The
individual risk profile of the patient will play a significant role,
including (advanced) atherosclerosis with enhanced risk for
atherothrombotic vessel occlusions, requiring aspirin treatment.
Factor Xa antagonists might have an indirect inhibitory effect on
platelet function via inhibition of thrombin formation but are no
directly acting antiplatelet agents.
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