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Until recently, data on the role of direct acting oral anticoag-

ulants (DOACs) in treatment of thrombotic antiphospholipid

syndrome (APS) have been limited and derived from case

reports, cohort studies and small prospective open-labelled

randomised controlled studies. In a meta-analysis of 47 stud-

ies comprising a total of 447 APS patients who received

DOACs, 73 patients (16%) developed a recurrent thrombosis

after a mean period of 12�5 months (Dufrost et al., 2018).

The recurrent thrombosis occurred in 16�9% and 15% of

patients receiving a factor Xa inhibitor (FXa; rivaroxaban or

apixaban) or a factor IIa inhibitor (dabigatran) respectively.

Presence of all three antiphospholipid antibodies (aPL):

lupus anticoagulant (LA), IgG and/or IgM anti-beta-2 glyco-

protein-1 and anticardiolipin antibodies, defined as ‘triple

positivity’ was associated with a fourfold increased risk of

recurrent thrombosis compared to patients with single or

dual positive positivity [56% vs. 23%; OR = 4�3 (95% CI;

2�3–7.7), P < 0�0001]. Patients treated for arterial thrombosis

with rivaroxaban or apixaban had a higher risk of recurrent

thrombosis compared to those with venous thrombosis (32%

vs. 14%; OR = 2�8 [95% CI; 1�4–5.7], P = 0�006) (Dufrost

et al., 2018).

Recently, the results of a randomised controlled trial

(RCT) in which rivaroxaban was compared to warfarin in

triple positive APS patients with a history of thrombosis

have been reported (Pengo et al., 2018). The trial was ter-

minated prematurely after the enrolment of 120 patients

due to an excess of events among patients in the rivaroxa-

ban arm. Thromboembolic events occurred in 12% of

patients randomised to rivaroxaban while there were no

thrombotic events in the warfarin arm at mean follow-up

of 19 months. Major bleeding occurred in four patients

(7%) in the rivaroxaban arm and two patients (3%) in

the warfarin arm.

In May 2019, the European Medicines Agency (EMA)

(https://www.ema.europa.eu, 2019) recommended that

DOACs should not be used for secondary prevention in APS

patients. In June 2019, the Medicines and Healthcare Prod-

ucts Regulatory Agency (MHRA) (https://www.gov.uk/drug-

safety-update, 2019) issued similar recommendations. These

recommendations drew specific attention to high-risk

patients but were not limited to this group and referred to

APS patients in general. Guidelines from the European Lea-

gue Against Rheumatism (EULAR) also adopted a similar

approach (Tektonidou et al., 2019).

It is notable that the EMA and MHRA extended the

results from the RCT of rivaroxaban to make a recommenda-

tion for all DOACs and from a study of triple positive

patients to a recommendation including all patients with

APS. Importantly, four out of a total of seven recurrent

thrombotic events (57�1%) in the rivaroxaban arm in Pengo

et al. (2018) were in patients who received rivaroxaban for

arterial thrombosis, which was an unlicensed indication. In

the RAPS (Rivaroxaban in Antiphospholipid Syndrome) trial,

APS patients with at least one venous thromboembolism or

recurrence whilst off anticoagulation were randomised to

receive rivaroxaban 20 mg or to continue on warfarin. In

this study, 12% (7/57) receiving rivaroxaban and 20%

(12/59) receiving warfarin were triple positive while the
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remainder were single or double positive. Although not the

primary outcome measure, none of the patients had recur-

rent thrombosis or major bleeding in either arm of the study

(secondary outcome) at six months follow-up (Cohen et al.,

2016). Irrespective of the type of anticoagulant, all patients

should be reminded about the importance of adherence, the

signs of symptoms of venous and arterial thrombosis and the

risks of bleeding.

The ASTRO-APS study (https://clinicaltrials.gov/ct2/show/

NCT02295475) is comparing apixaban 5 mg bd and warfarin

[international normalized ratio (INR) 2�0–4�0] in patients

previously anticoagulated for APS and venous thromboem-

bolism (VTE) for more than six months. However, this trial

has stopped recruiting.

Approximately 10% of patients with VTE have APS

(Andreoli et al., 2013), and less than 50% of these are triple

positive (Pengo et al., 2010). Unselected screening of patients

with VTE will therefore be inefficient but there are several

features that may help to identify those patients more likely

to have APS (Cervera et al., 2002).

The British Society for Haematology (BSH) has decided to

add the following recommendations regarding the use of

DOACs in patients with thrombotic APS.

RECOMMENDATIONS

Patients with arterial thrombosis

For anticoagulation for treatment and secondary prophy-

laxis of arterial thrombosis in patients with APS, we rec-

ommend vitamin K antagonists (VKAs) and do not

recommend DOACs (Grade 1B).

Patients with triple positive APS and venous thrombosis

We recommend against the initiation of DOACs for

treatment or secondary prophylaxis in patients with

venous thrombosis and known triple positive APS (Grade

1B).

For patients with triple positive APS who are currently

on a DOAC, we recommend switching from the DOAC to

a VKA after discussion with patients regarding the avail-

able evidence. For those patients who do not wish to

switch, we recommend continuation of the DOAC over no

anticoagulation (Grade 1B).

Patients with non-triple positive APS and venous
thrombosis

There is insufficient evidence to make strong recommenda-

tions in this group of patients.

We suggest against the initiation of DOACs for

treatment or secondary prophylaxis in patients with

venous thrombosis and known non-triple positive APS

(Grade 2C).

Patients who are already on a DOAC may continue or

switch to a VKA after discussion with the patient taking

into account their clinical history, treatment adherence

and previous experience. For those patients who do not

wish to switch, we recommend continuation of the DOAC

over no anticoagulation (Grade 2C).

Testing for lupus anticoagulant in the presence of direct
acting oral anticoagulants

The presence of DOAC in a sample, even if present at trough

levels, may result in a false positive test result when dilute

Russell viper venom time (dRVVT)- or activated partial

thromboplastin time (APTT)-based methods are used (Mer-

riman et al., 2011). One study indicated that this effect may

be lost when rivaroxaban concentration is <50 ng/ml (Ara-

chchillage et al., 2015). A combination of Taipan snake

venom and ecarin clotting times may provide a possible

alternative method to detect LA in samples containing direct

FXa inhibitors because they are direct activators of pro-

thrombin (Arachchillage et al., 2015). However, these tests

are not widely available. No alternatives exist for LA detec-

tion in samples containing direct thrombin inhibitors. Some

studies have suggested that absorption methods to remove

the DOACs are effective (Exner et al., 2018; Cox-Morton

et al., 2019; Platton & Hunt, 2019; Zabczyk et al., 2019) but

none of these methods are validated in a large number of

samples from true positive and negative patients with APS.

Although low molecular weight heparins (LMWH) have

little effect on APTT and DRVVT this may be dependent on

LMWH type and APTT reagent (Liestol & Wisloff, 2005).

Therefore, the possible effect of LMWH should be taken into

account even if reagents with heparin neutralisers are used

(Moore, 2016). Samples should be taken just before the next

dose of LMWH to minimise the effect of LMWH.

Recommendations

APTT or DRVVT based tests should not be used to detect

LA on samples from patients taking DOACs when there is

a detectable drug level (Grade 1A).

There is insufficient evidence to recommend alternative

tests for detection of LA in the presence of DOACs.

Patients with newly diagnosed provoked venous
thromboembolism

We do not recommend testing for antiphospholipid anti-

bodies in these patients (Grade 1B).

Patients with newly diagnosed unprovoked venous
thromboembolism

We do not recommend testing for LA at diagnosis because

this can be confounded by acute changes and the effects of

anticoagulants (Grade 1A).
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We suggest testing for solid phase aPL (IgG and IgM

anti-beta-2 glycoprotein-1 and anticardiolipin antibodies)

in selected patients at the time of diagnosis and if positive,

repeating at 12 weeks to confirm persistence (Grade 2C).

Features indicating an increased likelihood of APS are

listed below:

• History of systemic lupus erythematosus (SLE) or other

autoimmune disease

• Presence of livedo reticularis

• Prolonged APTT prior to starting anticoagulation

• Recurrent thrombosis

• VTE at unusual sites

• History of arterial thrombosis without clear risk factors

• Thrombocytopenia

• Recurrent miscarriages/still birth/severe pre-eclampsia

• Cardiac valve abnormalities in the absence of other

explanations

Patients who are positive for one or two solid phase

antibodies at presentation should be considered for LA test-

ing at three months, after switching to LMWH (Grade 2C).

If both antibody types are positive and LA testing is not

performed, we recommend long term oral anticoagulation

using a VKA rather than a DOAC (Grade 2C).

When patients are switched to LMWH, samples for LA

testing should be taken just before the next dose of

LMWH (Grade 1C).
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