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Abstract
Limited evidence exists to guide the management of recurrent thrombosis occurring despite therapeutic anticoagulation in
patients with thrombotic antiphospholipid syndrome (APS). In this case series, fondaparinux, with or without an antiplatelet
agent, provided an effective and safe option in three patients with thrombotic APS, all two triple and one single positive for
antiphospholipid antibodies, who had recurrent venous and/or arterial thromboembolism. Rituximab was also used in all
patients. Recurrent events occurred despite therapeutic anticoagulation, including at high-intensity, with warfarin and
subsequent low-molecular-weight heparin. There were no major bleeding events. Adjunctive therapies used for
thrombosis included catheter-directed thrombolysis and rituximab.
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Introduction

Rates of recurrent thrombosis in specific cohorts, rather than in
the general population, vary. Antiphospholipid syndrome
(APS) is characterised by thrombotic (venous, arterial and/or
microvascular) and/or obstetric morbidity in association with
persistently positive antiphospholipid antibodies (aPL; lupus
anticoagulant [LA], IgG and/or IgM anti–beta-2 glycoprotein-
1 [aβ2GP1] and anticardiolipin antibodies [aCL]).1 Triple aPL-
positive APS patients (i.e. who have LA, IgG and/or IgM anti–
beta-2 glycoprotein-1 and anticardiolipin antibodies) are at
particularly high risk for recurrent thrombosis.2 Annualised
recurrent thrombosis rates in patients with APS on vitamin K
antagonist (VKA) were 1�3–4�0% in two prospective rando-
mised controlled trials3,4 and 4�3% and 4�8% in a prospective5

and retrospective cohort study, respectively, the latter in triple
aPL-positive patients.2 In a systematic review of 728 patients
with APS treated with a direct oral anticoagulant (DOAC), 119
of 246 (48�3%) were triple aPL-positive, with the approximate
annualised recurrent thrombosis rate 11%.6 Recurrent venous
and/or arterial thromboembolism while on therapeutic anti-
coagulation is observed in several conditions other than APS,
including cancer.

If a patient develops anticoagulant-refractory thrombosis, it
is important to objectively confirm this by appropriate imaging
techniques. Adherence to anticoagulation should be assessed.
Alternative causes of thrombosis should be considered, such as

the development of heparin-induced thrombocytopenia7 or
malignancy8 such as myeloproliferative neoplasms or
monoclonal gammopathy of undetermined significance
(MGUS). Additional risk factors should be addressed, in-
cluding the use of oestrogen-containing preparations.9 A re-
view of bleeding risk factors should also be considered, with
active management of any identified factors, to facilitate op-
timal antithrombotic treatment. Recurrent thromboses that
occur due to a subtherapeutic International Normalised Ratio
(INR) could be related to non-adherence or a spurious ther-
apeutic INR due to LA effect on thromboplastin.10

The management of anticoagulant-refractory thrombosis
can be challenging, and current guidelines are largely ex-
trapolated from cancer cohorts.11,12 If further thrombotic
events occur, despite the use of either high-intensity warfarin
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(INR target 3.5, range 3.0–4.0) or low-molecular-weight
heparin (LMWH), evidence regarding further escalation of
anticoagulation is limited. Fondaparinux is a synthetic ana-
logue of heparin pentasaccharide required for antithrombin
binding. It is mainly used in the treatment of heparin-induced
thrombocytopenia7 and has specific anti-factor Xa activity that
is seven times higher than LMWH. It is eliminated exclusively
by the kidneys with an elimination half-life of 17 h,13 and
therefore contraindicated in severe renal impairment.13 Two
patients with APS treated with fondaparinux and mycophe-
nolate mofetil have been reported to have favourable outcomes
with no recurrent events in a 4-year follow-up period.14 This
may be an option in recurrent thrombotic events with or
without the addition of an antiplatelet agent.15

Here, we review fondaparinux and rituximab use in a
single centre, for recurrent thrombotic events despite
therapeutic warfarin and/or LMWH.

Methods

Patients receiving fondaparinux for recurrent thrombosis
were identified from the complex anticoagulation clinic at
University College Hospital (UCH), London. A retro-
spective review of the notes was performed to identify
patients with thrombotic APS who had experienced break-
through thrombosis while on anticoagulation. Data were
collected on thrombotic events and their management, in-
cluding the use of adjunctive therapies to manage throm-
bosis. Written informed consent was obtained from the
patients included in this case series.

Results and discussion

Thrombotic histories and anticoagulation treatment are
detailed in Table 1.

Three patients (two females, one male), median age 31
(range 28–42) years were on long-term fondaparinux. Two
patients had triple aPL-positive thrombotic APS and one
was single aPL-positive. Patient 1 also had a history of
obstetric APS. No patients had a diagnosis of malignancy.
Patients 1 and 3 were tested for monoclonal gammopathy16

and JAK2 V617F,17 neither of which were present. Patient 2
has not been tested for these.

The initial thrombotic event was venous in two patients:
deep vein thrombosis (DVT) and cerebral venous sinus
thrombosis. Treatment of these events was standard-
intensity warfarin (INR target 2.5, range 2.0–3.0). Fur-
ther thrombotic events in these patients included arterial
(Patients 1 and 3) and venous only in Patient 2. One patient
presented with an arterial event (middle cerebral artery
[MCA] infarct), managed initially with antiplatelet treat-
ment alone. A further contralateral MCA infarct and sub-
sequent diagnosis of APS led to a change in antithrombotic
treatment to high-intensity warfarin (INR target 3.5, range

3.0–4.0).18,19 Subsequent recurrent thrombotic events in
this patient were venous.

Initial management of recurrent thrombosis included as-
sessment of anticoagulation intensity at the time of the event
and patient adherence. In all three cases, LMWH was used up
to approximately 30% above standard treatment dose for
further thrombotic events, prior to switching to standard
therapeutic dose fondaparinux (see Figure 1). Patient 1 re-
ceived split-dose high-intensity dalteparin, approximately 20%
above standard treatment dose, after recurrent DVT while on
warfarin as the INR was 3.4 at the time of re-thrombosis.
Patient 3 received clopidogrel together with fondaparinux, split
dose, as additional antithrombotic treatment. There were no
subsequent thrombotic events on fondaparinux plus clopi-
dogrel in patient 3. There were no major or clinically relevant
non-major bleeding events. The median follow-up on fon-
daparinux was 70 (range 45–81) months.

Two patients in this case series have triple aPL-positive
APS supporting that these patients are at particularly high
thrombotic risk. In a retrospective study of the clinical
course of 123 triple aPL-patients receiving long-term an-
ticoagulation (mean follow-up 6.0 (±4.6) years, 36/123 (16
venous, 20 arterial) developed subsequent thromboembo-
lism.2 The median INR at the time of these events was 2.3.

Two patients experienced a recurrent arterial event after an
initial venous thrombotic event (Patient 1 and 3); and the third
(patient 2), a venous event after an initial arterial event. In a
study on the sites of recurrent thrombosis that follows an initial
event in APS patients on VKA (N = 70), arterial events were
followed by arterial events, and venous events by venous in
91% (49/54).20 A further study of 147 APS patients reported
rates of 93% (89/96) and 76% (69/90) of patients, respec-
tively.21 Thus, in most cases of patients treated with VKA,
arterial and venous events “bred true,” unlike in this case series.

All three APS patients received a course of rituximab
(375 mg/m2 × 4 weekly doses) as empirical treatment for
anticoagulant-refractory thrombosis. The 16th International
Congress on Antiphospholipid Antibodies Treatment Trends
Task Force suggests that rituximab may have a role in the
treatment of some aPL-related non-criteria manifestations and
refractory catastrophic APS; and notes the paucity of evidence
to inform the use of rituximab for anticoagulant-refractory
thrombotic APS,18 with case reports documenting its use.22

Catheter-directed thrombolysis (CDT) was used in one
patient in the acute situation in our case series with an
iliofemoral DVT. In the catheter-directed Venous Throm-
bolysis in acute iliofemoral vein thrombosis (CaVenT)
randomised controlled trial that compared the short-term
efficacy of CDT with standard treatment (anticoagulation
and elastic compression stockings) in 103 patients, iliofe-
moral patency after six months was 64% in the CDT arm
and 36% in the standard treatment arm.23

Our case series reports on the use of fondaparinux and
rituximab for recurrent thrombosis in patients with APS; the
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generalisability of our results to other conditions associated
with recurrent thrombosis (e.g. cancer) is undefined. Anti-
coagulation for recurrent thrombosis can be summarised thus
(Figure 1): if recurrent thrombosis occurs while on a DOAC, a
switch to LMWH or to VKA should be considered.22 For
thrombosis that occurs while on standard therapeutic dose
LMWH, the dose may be escalated by 25% and 33%
sequentially.15,22 For recurrent thrombosis while taking
standard-intensity VKA (INR target range 2.0–3.0), the target
INR may be increased to high-intensity VKA (INR target
range 3.0–4.0).

Conclusion

In this small case series, fondaparinux provided effective and
safe anticoagulation in three APS patients, who experienced
recurrent arterial and/or venous thrombosis despite therapeutic
anticoagulation, including at high-intensity, with warfarin and
subsequent LMWH. Rituximab was used in all patients.
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Figure 1. Proposed management for anticoagulant-refractory thrombotic antiphospholipid syndrome (Ref:22 Reproduced from Cohen et al).
Abbreviations: LMWH, low-molecular–weight heparin; VKA, vitamin K antagonist.
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