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SUMMARY
Anticoagulation is indicated in most cases of venous thromboembolism.

Monotherapy with rivaroxaban or apixaban is the preferred option for most adults with acute 
venous thromboembolism.

There are no recommended dose reductions for rivaroxaban or apixaban in venous 
thromboembolism, unlike for atrial fibrillation.

The initial duration of anticoagulation is usually three months.

Extended treatment with low-dose rivaroxaban or apixaban is effective in preventing recurrence 
in patients with a continuing increased risk of thromboembolism. Both drugs have low rates of 
major bleeding.

Venous thromboembolism:  
current management

on the risk of recurrent venous thromboembolism and 
therefore on determining the duration of anticoagulation. 
It is reasonable to test for the antiphospholipid 
antibody syndrome in patients with unprovoked venous 
thromboembolism who are under 45 years of age.

Drug interactions with direct oral anticoagulants are 
infrequent. However drugs that significantly alter the 
function of P-glycoprotein (including azole antifungals, 
rifampicin, amiodarone or quinidine) or cytochrome 
P450 3A4 (including HIV protease inhibitors, 
clarithromycin, carbamazepine and rifampicin)9,10 may 
influence their anticoagulant effect. Seek a specialist 
opinion for patients taking any of these medicines.

Initial anticoagulation
Most patients can be started on monotherapy with 
rivaroxaban or apixaban without the use of parenteral 
anticoagulant therapy. After an initial period of more 
intense oral anticoagulation, therapy is reduced to 
maintenance dosing (see Table 1).

Introduction
Therapy for venous thromboembolism traditionally 
involved parenteral anticoagulation and subsequent 
warfarin. However, this approach has changed with 
the introduction of the direct oral anticoagulants:

 • rivaroxaban and apixaban (factor Xa inhibitors)

 • dabigatran (direct thrombin inhibitor).

Venous thromboembolism can present as deep 
vein thrombosis or pulmonary embolism. It has an 
incidence of about 1.5 in 1000 people per year and a 
lifetime prevalence of more than 5%.1 The diagnosis 
requires urgent assessment. Anticoagulation is 
usually needed to reduce the risk of fatal pulmonary 
embolism and morbidity from recurrent venous 
thromboembolism, post-thrombotic syndrome and 
pulmonary hypertension.2,3

When compared with warfarin, direct oral 
anticoagulants are as effective in preventing recurrent 
venous thromboembolism, and have a strong trend 
to less bleeding. They also have the advantage of 
having few food and drug interactions and do not 
require laboratory monitoring.4-7 Apixaban and 
rivaroxaban can be used as monotherapy and are 
now the preferred option for most adults with acute 
venous thromboembolism.

Before considering anticoagulation
All patients require a full blood count, biochemical 
analysis and coagulation studies. Pregnancy should 
be excluded in women of childbearing age.8 Testing 
for thrombophilias, such as the factor V Leiden and 
prothrombin gene mutations, is generally unhelpful as 
the presence of these abnormalities has little influence 
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Table 1    Dosing schedule for rivaroxaban and apixaban in 
venous thromboembolism

Drug Initial phase Maintenance phase 
up to six months

Renal 
contraindication

Rivaroxaban 15 mg twice daily 
for 21 days

20 mg once daily CrCl* <30 mL/min

Apixaban 10 mg twice daily 
for 7 days

5 mg twice daily CrCl* <25 mL/min

* calculated creatinine clearance (CrCl) based on the Cockroft-Gault formula
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Correct dosing of both the initial period and 
maintenance treatment is extremely important to 
ensure efficacy. There is no dose reduction based on 
age, low weight or moderate renal impairment with 
rivaroxaban and apixaban, in contrast to their use in 
atrial fibrillation. However, they are contraindicated in 
severe renal impairment (creatinine clearance below 
30 mL/min).

Dabigatran is approved for the treatment of venous 
thromboembolism, but is not currently subsidised 
through the Pharmaceutical Benefits Scheme for 
this indication. Unlike rivaroxaban and apixaban, a 
parenteral anticoagulant (e.g. enoxaparin) needs to 
be used for five days before starting dabigatran. As 
dabigatran is predominantly eliminated via the kidneys, 
it is contraindicated in severe renal impairment.9

Which anticoagulant is best for 
my patient?
Rivaroxaban or apixaban are generally favoured over 
dabigatran or warfarin as they do not require a period 
of parenteral anticoagulation or routine laboratory 
monitoring (see Fig.). However, there are several 
circumstances in which a heparin overlapping with 
warfarin remains the standard of care. These include:

 • severe chronic kidney disease (CKD stages 4 or 5)

 • extremes of body weight (≤50 kg or ≥120 kg)

 • antiphospholipid antibody syndrome.11

All oral anticoagulants are contraindicated in 
pregnancy. A low-molecular-weight heparin, such as 
enoxaparin or dalteparin, remains the standard of care.

Patients with venous thromboembolism associated 
with active malignancy should also be treated with 
a low-molecular-weight heparin as this is more 
effective than warfarin in preventing recurrent venous 
thromboembolism.12 There is emerging evidence 
that a direct oral anticoagulant may be a reasonable 
alternative in some cancers.13,14 However, this is not yet 
routine clinical practice and should only be considered 
in consultation with a specialist.

Duration of initial treatment
The duration of initial treatment is determined by the 
location of the thrombosis.

Proximal deep vein thrombosis and 
pulmonary embolism
Anticoagulation is indicated for patients with proximal 
deep vein thrombosis and pulmonary embolism as it 
reduces the development of pulmonary embolism and 
extension of deep vein thrombosis. It also reduces the 
mortality associated with pulmonary embolism.3

Anticoagulation is required for at least three months. 
A shorter duration (e.g. 4–6 weeks) is associated with 
higher rates of recurrence.15,16

Distal deep vein thrombosis
Distal deep vein thrombosis is confined to veins 
distal to the popliteal vein, including the tibial and 
peroneal veins and the calf muscle veins (soleal and 
gastrocnemius). It has a lower risk of extension and of 
associated pulmonary embolism than proximal deep 
vein thrombosis.17,18

Clinical trials of anticoagulation for distal deep vein 
thrombosis have discordant results. Some suggest six 
weeks to three months of anticoagulation is needed 
while others question the need for anticoagulation at 
all.19-22 A common practice is to treat with therapeutic 
anticoagulation for six weeks to three months for 
symptomatic patients with a low bleeding risk and 
isolated distal deep vein thrombosis. This is reflected 
in new Australasian guidelines.23 If the bleeding risk is 
considered high (e.g. active bleeding, thrombocytopenia 
with platelets <50 x 109/L), surveillance ultrasound (at 
least two ultrasounds over two weeks) is a reasonable 
alternative. If ultrasound shows an extension of the 
deep vein thrombosis, anticoagulation should be given.

Extended anticoagulation for 
unprovoked venous thromboembolism
Venous thromboembolism often recurs. Ongoing 
anticoagulation reduces recurrence by about 80%. 
However, it is required long term and is associated with 
bleeding and inconvenience. An assessment of the risks 
of recurrence and bleeding is required to determine 
if extended anticoagulation is indicated. The most 
important predictors of recurrence include proximal 

Fig.    Initial treatment of venous thromboembolism
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deep vein thrombosis or pulmonary embolism, a 
history of previous venous thromboembolism and male 
sex16,24 (Table 2). The most common thrombophilias – 
heterozygous factor V Leiden and prothrombin gene 
mutations – have little effect on recurrence and do 
not guide the duration of anticoagulation.25

Anticoagulation is stopped after three months 
if the risk of recurrence is low (e.g. surgically 
provoked venous thromboembolism, distal deep 
vein thrombosis). It is continued indefinitely if the 
risk is high (e.g. previous venous thromboembolism, 
active cancer, antiphospholipid antibody syndrome). 
However, in many cases there is an intermediate risk 
of recurrence. In these patients, ongoing low-intensity 
anticoagulation is safe and effective. Low doses 
of apixaban (2.5 mg twice daily) and rivaroxaban 
(10 mg daily) are as effective in preventing recurrence 
as full doses and have a favourable bleeding 
profile.26,27 Major bleeding in these patients using low-
dose anticoagulation is similar to those not receiving 
anticoagulants. Strong consideration should be given 
to indefinite low-intensity anticoagulation for patients 
at intermediate risk of recurrence (e.g. non-surgical or 
unprovoked venous thromboembolism, especially in 
males). Patient preference is extremely important in 
this decision making.26,27

In unprovoked venous thromboembolism, low-dose 
aspirin reduces rates of recurrence,28 but to a much 
lower extent than low-dose rivaroxaban or apixaban. 
Aspirin is not recommended for extended treatment of 
venous thromboembolism, but it may be considered 
if the decision has been made to stop anticoagulation 
and a patient requires aspirin for another indication.

Predictors of bleeding include previous major 
bleeding during anticoagulation, thrombocytopenia 
and the presence of a lesion with a high bleeding risk 
(e.g. active peptic ulceration). These are uncommon 
and specialist advice should be sought if present.

Laboratory testing
Blood monitoring is not routinely required for 
direct oral anticoagulants due to their predictable 
pharmacokinetics. It is occasionally considered in 
circumstances such as preoperatively in patients with 
renal insufficiency, following an adverse event or to 
assess adherence. Testing includes the dilute thrombin 
time for dabigatran, or a chromogenic anti-Xa assay 
for rivaroxaban and apixaban.29

Direct oral anticoagulants may interfere with routine 
and special coagulation testing. Of note, lupus 
anticoagulant testing may be falsely positive and 
clot-based protein C and S testing may give spurious 
results.30 Discussion with a haematologist before 
ordering these tests is recommended.

Conclusion

Direct oral anticoagulants are the first-line treatment 
for both initial and extended treatment of venous 
thromboembolism in most patients. An initial three 
months of anticoagulation is usually indicated for acute 
venous thromboembolism. After this, the decision of 
whether or not to continue anticoagulation indefinitely 
is made based on the likelihood of recurrence and 
the patient’s bleeding risk. The favourable efficacy 
and safety of low-dose rivaroxaban and apixaban 
has expanded the indications for indefinite therapy. 
However, no anticoagulant is without risk and ongoing 
reassessment of the benefits of therapy versus the 
risk of bleeding is essential. 

Harry Gibbs has received honoraria from Pfizer Australia 
and Bayer for attending advisory boards and for 
presenting at educational meetings.

Huyen Tran has participated in advisory board meetings 
for Bayer.

Table 2    Risk factors for venous thromboembolism recurrence

Category Example Recurrence rate at 12 months*

Surgically provoked Major surgery Low (1%)

Distal deep vein thrombosis Low (1–3%)

Non-surgically provoked Long-distance air travel, hospitalisation for 
medical illness, oestrogen use

Intermediate (5%)

Unprovoked No identified provoking factor Intermediate (8–10%)

Persistent risk factor(s) Active cancer, inflammatory bowel disease, 
antiphospholipid antibody syndrome

High (>10%)

Previous venous thromboembolism High (15%)

* 12-month recurrence rate without anticoagulant therapy, after an initial anticoagulant course of 3–6 months.
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