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Summary
A middle-aged woman with history of antiphospholipid 
syndrome, admitted to our hospital for lethargy and 
persistent chest pain, developed during hospitalisation 
intracerebral transverse sinus and sigmoid vein 
thromboses, retinal thromboses, acute renal failure and 
cardiac involvement associated with thrombocytopaenia. 
Diagnosis of catastrophic antiphospholipid syndrome 
was made and treated with IV steroids, heparin infusion 
and double filtration plasmapheresis (DFPP) without 
fresh frozen plasma. Heparin-induced thrombocytopaenia 
was second diagnosed because of persistent severe 
thrombocytopaenia after 2 weeks of treatment 
associated with positive conversion of antibodies 
against platelet factor 4, and a positive functional 
assay. The clinical course was complicated by cerebellar 
haematomas that appeared a few days after the last 
session of DFPP. Heparin-induced thrombocytopaenia 
was managed by administration of argatroban, a direct 
thrombin inhibitor with an increase in platelet count. 
Neurologically, the patient recovered completely and 
was discharged on vitamin K antagonist treatment and 
regular dialysis.

Background
Antiphospholipid syndrome (APS) is characterised 
by the association of a thrombotic clinical event or 
an adverse obstetrical event with the presence of 
antiphospholipid antibodies in plasma on at least 
2 occasions 12 weeks apart.1 The most severe and 
life threatening form of this syndrome with involve-
ment of at least three different organs is called 
‘catastrophic antiphospholipid syndrome’ (CAPS), 
first described in 1992.2 Its diagnostic criteria are 
well established,3 but its pathophysiology is not 
well understood, and current treatment recommen-
dations4 are mainly established from observational 
studies from the ‘CAPS Registry’5. Although not so 
rare,6 it remains a difficult diagnosis especially when 
associated with another alternative diagnosis: hepa-
rin-induced thrombocytopaenia (HIT), which is 
little described.7 HIT is an autoimmune disease due 
to anti-platelet factor 4 (PF4) antibodies, causing 
platelet activation and multiple thromboses. Stop-
ping heparin therapy is its main treatment.

We report a complicated case of CAPS asso-
ciated with HIT with a favourable clinical 
response under triple therapy with steroids, direct 
thrombin inhibitor and double filtration plas-
mapheresis (DFPP) without fresh frozen plasma 
(FFP) supplementation.

Case presentation
A 47-year-old woman with history of APS, diag-
nosed a few years ago and under treatment with 
clopidogrel and aspirin, was admitted to the hospital 
for persistent chest pain and lethargy. Her blood 
pressure was normal, her heart rate was regular 
at 113 beats/min, oxygen saturation was 92% in 
ambient atmosphere, without fever, skin rash or 
livedo. Lab tests on admission are shown in table 1. 
Cardiac troponins were stable a few hours later, and 
an ECG did not show any sign of myocardial infarc-
tion. A CT showed volume overload and medias-
tinal lymphadenopathies without sign of pulmonary 
embolism. She was hospitalised for more investiga-
tions. Two days later, deep vein thromboses of the 
left sigmoid and transverse sinus were diagnosed on 
cerebral MRI (figure  1) to explain headache and 
vomiting, with signs of retinal vasculopathy in the 
ophthalmoscopic examination but with no evidence 
of intracranial hypertension. IV curative heparin 
therapy was introduced, with IV moderate doses of 
glucocorticoids. A few days later, in this context of 
cerebral thromboses, thrombocytopaenia appeared 
(100×109/L), leading to a switch from heparin to 
danaparoid because of suspicion of HIT. Simultane-
ously, the patient developed a nonobstructive acute 
kidney injury (AKIN 3) without proteinuria.

Investigations
There were no signs of haemolysis, but an increase 
in cardiac troponins (843 µg/L) with no more chest 
pain. Bone marrow examination showed no sign of 
central thrombocytopaenia and lumbar puncture 
showed no sign of infection or inflammation. A 
transjugular renal biopsy was performed, showing 
a fibrin thrombus within a hilar arteriole compat-
ible with APS renal involvement (figure 2). Thus, 
alternative diagnoses (disseminated intravascular 
coagulation, HIT) were eliminated, and a diagnosis 
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of CAPS was made with haematologic, cerebral, retinal, cardiac 
and biopsy proven renal involvements.

Treatment for CAPS consisted of high dose glucocorticoids 
(starting with IV methylprednisolone 10 mg/kg/d) for 3 days 
and DFPP. Anti-PF4 antibodies were negative and danaparoid 
was replaced with unfractionated heparin. DFPP sessions were 
done using a central jugular venous catheter and an HF 440 
device (INFOMED) using granopen as the primary filter and 
cascadeflo EC-50 as secondary filter. For each session, 2 000 
IU of unfractionated heparin was infused at initiation, with 3.5 
litres of plasma filtrated and albumin 20% 100 mL infused at the 
end. Eight sessions of DFPP were done in 15 days without FFP 
infusion, with haemodialysis sessions in tandem when necessary. 
This treatment permitted clinical stabilisation and a decrease 

in plasmatic antiphospholipid concentrations during DFPP 
(figure 3), but thrombocytopaenia persisted.

A few days after the last session of plasmapheresis, the patient 
presented a cerebellar haematoma while she was still thrombocy-
topenic but in the absence of physical trauma (figure 4).

She was under unfractionated heparin therapy (anti-factor Xa 
activity 0.84 U/mL) and vitamin K antagonists, waiting to reach 
the recommended International Normalized Ratio. Vitamin K 
antagonists were stopped and new haematologic assessment 
was performed, in which anti-PF4 antibodies became positive, 
leading to the diagnosis of HIT and resulting in a switch from IV 
heparin to IV direct thrombin inhibitor (argatroban), due to the 
incompatibility of danaparoid with renal replacement therapy. 
The introduction of argatroban was associated with a normali-
sation of platelet count in less than a week, and a positive sero-
tonin-release assay confirmed the diagnosis of HIT.

Outcome and follow-up
Later, after the introduction of vitamin K antagonist (INR 2.5) 
with aspirin, the patient went home a few days later with a 
steroid tapering protocol without any neurologic or ophthalmic 
sequela but with persistent renal failure initially treated with 
haemodialysis, then switched to peritoneal dialysis. A summary 
of the case presentation is shown in figure 5.

Table 1  Biological parameters at day 1

Biological analysis Value Unit

Partial prothromboplastin time 2.45

Prothrombin ratio 86 %

Haemoglobin 85 g/l

Platelet 314 109/l

Leucocytes 7.04 109/l

C reactive protein 210.4 mg/l

Natraemia 138 mmol/l

Kalaemia 4.3 mmol/l

Base excess 21 mmol/l

Creatinine 0.86 mg/dl

Urea 13.16 mg/dl

Albumin 32.7 g/l

Calcium 2.36 mmol/l

Aspartate Transaminase (AST) 54 IU/l

Alanine Transaminase (ALT) 83 IU/l

Creatin phosphokinase 32 IU/l

Lactate dehydrogenases 274 IU/l

Haptoglobin 3.45 g/l

Ferritin 160 µg/l

Cardiac troponin 18.2 ng/l

Figure 1  MRI venography showing thrombosis of left transverse sinus 
(arrow).

Figure 2  Kidney biopsy showing a fibrin thrombus within a hilar 
arteriole (arrow). Hematoxylin, Eosin and Safran stain, × 200.

Figure 3  Evolution of antiphospholipid antibodies before and after 
double filtration plasmapheresis.
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Discussion
To our knowledge this is the first case of CAPS associated with HIT 
treated by triple therapy including DFPP without FFP supplemen-
tation, and direct antithrombin with a favourable outcome. More-
over, we report a new association of CAPS with HIT treated with 
IV direct thrombin inhibitor (argatroban) before a switch to oral 
vitamin K antagonist. Patient management was further compli-
cated by cerebellar haematoma.

Currently, the recommended treatment is a triple therapy 
involving curative anticoagulation, high dose glucocorticoids 
and plasma exchanges (PE).3 8 There is a debate concerning 
replacement fluid with PE,9 10 and no data exist about the effi-
ciency of DFPP without FFP in this indication. In this case, we 
chose DFPP because of low albumin infusion needs, no system-
atic FFP infusion and thus no significant fluid intakes. We did 

not use IV FFP, which could have brought several coagulation 
factors, complement activation products and cytokines, and 
could have increased thrombotic events. Finally, some studies 
show that FFP leads to infectious or allergic complications more 
often than albumin.10 11 Recommendations about CAPS4 don’t 
specify which apheresis method should be used. The American 
Society for Apheresis recommends8 PE and fluid replacement 
with FFP (alone or in combination with albumin) to keep suffi-
cient quantities of antithrombin, but with low quality evidence. 
Unfortunately, the CAPS registry does not specify which method 
is used for therapeutic plasmapheresis.

For the treatment of HIT, we used argatroban instead of 
danaparoid because of haemodialysis and moreover because 
the use of direct oral anticoagulant in the context of cerebral 
haemorrhage is forbidden.12 A functional assay confirmed our 
suspicion of HIT, considering the low positive predictive value 
of anti–PF4–heparin enzyme immunoassays.13 14 Confirma-
tion was essential in this context of long-term anticoagulation.

Learning points

►► Catastrophic antiphospholipid syndrome (CAPS) must not be 
forgotten in the context of multi-organ failure, especially in 
patient with a history of antiphospholipid syndrome (APS).

►► CAPS with heparin-induced thrombocytopaenia (HIT) is a rare 
but potential occurrence with difficult diagnosis. IV direct 
antithrombin (argatroban) can be an option for CAPS with 
haemodialysis.

►► Triple therapy including apheresis such as double filtration 
plasmapheresis without fresh frozen plasma could be 
proposed in the case of CAPS.

►► Any suspicion of HIT with positive anti-platelet factor 
4-heparin enzyme immunoassay must be confirmed by a 
functional assay, especially in APS.
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