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Severe ADAMTS13 deficit and thrombocytopenia in a case 
of inaugural systemic lupus erythematosus with 

antiphospholipid syndrome 
 

Summary 

ADAMTS13, an important enzyme in the regulation of von Willebrand factor, may be deficient, 

leading to a thrombotic thrombocytopenic purpura, a subtype of thrombotic microangiopathy 

causing thrombocytopenia, organ failure and haemolytic anaemia. This condition may also be 

associated with antiphospholipid syndrome and / or systemic lupus erythematosus. We report a 

case of ischaemic neurological lesions due to an inaugural systemic lupus erythematosus and 

antiphospholipid syndrome, with the demonstration of a decreased ADAMTS13 activity 

without biological signs of thrombotic microangiopathy, associated with a possible COVID-19 

trigger. 

 

Key messages for Clinical Practice 

1. The diagnosis of thrombotic microangiopathy (which includes HUS and TTP) is based 

on the triad: mechanical hemolytic anemia, thrombocytopenia, and organ failure. 

2. TTP is characterized by a reduction in ADAMTS13, which can be acquired or 

congenital, leading to the accumulation of vWF multimers in the plasma. The 

PLASMIC score exists to help guide the diagnosis. 

3. Antiphospholipid antibody syndrome is an autoimmune disease linked to the IgG and/or 

IgM isotypes of anticardiolipin antibodies, anti-beta2-glycoprotein I antibodies, and 

lupus anticoagulant. It is characterized by thrombotic states and moderate 

thrombocytopenia. Treatment is based on anticoagulation and immunosuppressants. 

 

Introduction  

Thrombotic thrombocytopenic purpura is part of the thrombotic microangiopathies along with 

the hemolytic uremic syndrome. It is characterized by hemolytic anemia, thrombocytopenia, 

and organ failure (with frequent cerebral involvement). It can be congenital or acquired, for 

example, in the course of hematopoietic stem cell transplantation, systemic diseases (such as 
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systemic lupus erythematosus), or exposure to toxins. It is caused by a reduction in 

ADAMTS13, the enzyme involved in regulating von Willebrand factor. 

Antiphospholipid antibody syndrome is an autoimmune disease linked to the presence of 

anticardiolipin antibodies, anti-beta2-glycoprotein I antibodies, and lupus anticoagulant. It is 

also characterized by a prothrombotic state and thrombocytopenia. We report a case of 

ischemic neurological lesions due to inaugural systemic lupus erythematosus and 

antiphospholipid syndrome, with the demonstration of decreased ADAMTS13 activity 

without biological signs of thrombotic microangiopathy, associated with a possible COVID-

19 trigger. 

 
Case Report 

We report the case of a 47-year-old patient admitted in April 2023 in another hospital 

for a bilateral visual impairment and headaches. His medical history is marked by arterial 

hypertension and active smoking (25 pack-year), but also notably an a frigore peripheral facial 

palsy 10 years prior his admission and excessive photosensitivity with the occurrence of 

erythematous plaques. A brain magnetic resonance imaging (MRI) was conducted, which led 

to the discovery of an acute ischemic lesion of the right occipital lobe. The neurovascular 

assessment consisted of transoesophageal echocardiogram, conventional Holter monitoring and 

general blood biology. The only noticeable anomaly was a thrombopenia and an elevation of 

the 8th coagulation factor (FVIII). He was discharged from the hospital with an idiopathic origin 

of the stroke and on Acetylsalicylic acid. 

 

The patient was then referred to the Neurology Department in July 2023 by an 

Ophthalmologist in our hospital after the discovery of a left inferior homonymous lateral 

quadrantanopia, due to a worsening of the visual symptoms. The thorough clinical examination 

did not show any other neurological abnormalities, but livedo reticularis was highlighted.  

A brain MRI was performed, showing many new ischaemic lesions in the supra- and infra-

tentorial regions. Due to the recurring and unexplained neurological manifestations (stroke 

events), the initial assessment was completed by the exploration of the thrombocytopenia, 

which was still present. A splenomegaly was ruled out by an abdominal ultrasound and there 

was no drug toxicity. The haematologists recommended further laboratory investigations to 

exclude a thrombotic microangiopathy (TMA).  
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The patient’s biological results were the following: Acid citrate dextrose (ACD) 

platelets 42.000/mm3 with 10% Immature Platelet Fraction (IPF); no schistocytes; normal 

reticulocytes count; haptoglobin at 0,33 g/L; Activated Partial Thromboplastin Time (APTT) 

at 94 seconds; normal fibrinogen level; lactate dehydrogenase (LDH) level at 263 U/L; normal 

bilirubin levels. The complement was within normal range (C3 at 118 mg/dL and C4 at 23 

mg/dL). These results could not highlight a significant haemolysis (absence of schistocytes, 

noregenerative anaemia, etc). Further laboratory investigations were performed: negative flow 

cytometric detection of PNH clones (Paroxysmal Nocturnal Haemoglobinuria), negative anti-

cardiolipin and anti-beta2 glycoprotein I IgG antibodies. The laboratory data confirmed the 

diagnosis of Lupus Anticoagulant (LA) positivity, included extended APTT clotting time by 94 

sec (ref 28-43 sec); Rosner index (mixing test) increased at 29,7% (cut-off value <12%); a 

positive screen dRVVT test at 62.9 sec (ref <45.8) with a positive confirm dRVVT test at 31,4 

sec (ref <40,9) and a normalised ratio of 2 (cut-off value <1.2); anti-dsDNA at 244.3 mUI/L 

(ref <27); speckled anti-nuclear antibodies at 640 (ref <80); anti-nucleosome and anti SSB 

antibodies positive; a low rate of protease ADAMTS13 activity at 0,2 (ref 69-144) with 

elevation of anti-ADAMTS13 antibodies at 83,872 U/mL (ref <13 U/ml). The anti-PR3 and 

anti-MPO antibodies were negative. These finding correlate with a diagnosis of SLE and 

antiphospholipid syndrome (APS), with the particularity of anti-ADAMTS13 antibodies 

without TMA. 

 

Discussion 
 

The diagnosis of TMA, including thrombotic thrombocytopenic purpura (TTP) and 

haemolytic uremic syndrome (HUS), is based on the following triad: mechanical haemolytic 

anaemia (negative Coombs test, presence of schistocytes), thrombocytopenia and organ failure. 

TMA can also occur in other conditions like neoplasm, HIV infection, heparin-induced 

thrombocytopenia, HELLP (Haemolysis, Elevated Liver enzymes and Low Platelets) 

syndrome, haematopoietic cell transplantation, toxics, systemic lupus erythematosus (SLE), 

etc.1–3 TTP is a haematological disorder characterised by thrombocytopenia, microangiopathic 

haemolytic anaemia and organ disorders. It is linked to innate or acquired activity (< 10%) of 

the enzyme disintegrin and metalloprotease with thrombospondin type I repeats-13 

(ADAMTS13), leading to an increased platelet aggregation.4 Indeed, the role of ADAMTS13 

is to regulate the size of von Willebrand factor (vWF) multimers. In case of functional deficit 

of the enzyme, there is an accumulation of large-sized vWF multimers in the plasma leading to 
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spontaneous formation of microthrombi in the microcirculation.5 The incidence of acquired 

TTP is approximately 4 cases per million inhabitants per year.6 We distinguish an acquired 

form and a congenital form, the latter consisting of heterozygous or homozygous mutations of 

a component of ADAMTS13 (Upshaw-Schulman Syndrome). The hereditary form occurs in 

children (homozygous mutation) or around the twenties (heterozygous mutation).7 The 

thrombotic manifestations are mainly cerebral in the TTP (60% of patients) and vary clinically 

from paraesthesia to coma.8 The diagnosis is mainly based on blood analysis: blood smear, 

renal function, coagulation panel, liver function tests, measurement of ADAMTS13 activity 

and autoantibodies anti-ADAMTS13. The PLASMIC score or French score can help guide 

towards a diagnosis of TTP (table 1). It is also important to search for associated secondary 

aetiology through stool analysis (differential diagnosis with HUS), serology (HIV), 

complement and autoimmune panel.9 

 

SLE corresponds to abnormal production of antibodies directed against components of 

apoptotic cellular bodies. Autoimmune response is exacerbated by excessive cytokine and 

chemokine production as well as heightened B and T lymphocyte activity. As a systemic 

disease, its main clinical manifestations include arthralgia and arthritis (80% of cases), fever, 

skin rash, lymphadenopathy, cytopenia, respiratory complaints (pleural effusion, lupus 

pneumonitis), cardiac involvement (pericarditis, myocarditis, Libman-Sacks endocarditis), 

neurological issues (stroke, seizures, etc), hypertension, Raynaud’s syndrome, and more. The 

incidence is estimated at 3-4 per 100000 inhabitants per year in France. The diagnosis primarily 

relies on comprehensive laboratory analysis, including a full autoimmune panel (antinuclear 

antibodies ANA, anti-DNA antibodies, ENA antibodies, anti-phospholipid antibodies), as well 

as CH50 complement and C3-C4 fractions measurements. Additionally, testing C-reactive 

protein, erythrocyte sedimentation rate, fibrinogen, serum protein electrophoresis, serum 

creatinine, and screening for proteinuria is recommended. In case of renal involvement 

suggested by laboratory findings, a complete urinary examination (24-hour urine collection, 

renal biopsy if proteinuria > 5g/g f creatinine) should be conducted.10,11  

 

APS is an autoimmune disease linked to IgG and/or IgM isotypes of the anticardiolipin 

(aCL) antibodies, anti-β2 glycoprotein I (aβ2GPI) antibodies, and/or the lupus anticoagulant 

(LA), found at least twice after 12 weeks in the blood testing. It leads to thrombosis and is often 

revealed by cerebrovascular diseases. However, there are many other neurological 

manifestations, such as chorea, dementia, epilepsy, etc. Since 2023, there is a new and better 
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classification criteria for APS (table 3). The mechanisms leading to thrombosis are not yet fully 

understood but an increase in the expression of procoagulant and proinflammatory molecules 

have been described.12 Thrombocytopenia is described in 20 to 50% cases and is thought to be 

linked to platelet consumption by the antibodies. It is correlated to a higher severity of the 

disease due to more thrombotic complications, such as cutaneous or musculoskeletal 

manifestations, neurological events, and the use of immunosuppressive treatments.13,14 In our 

patient’s case, the recurrence of ischaemic lesions and livedo reticularis, correlated with a 

thrombocytopenia and LA positivity, highlights the diversity of APS. Indeed, there are various 

clinical phenotypes as some APS are associated with SLE and/or other manifestations 

(thrombocytopenia, livedo reticularis, cognitive impairment, etc).15,16 

 

An interesting serological finding in this patient is the positivity of SARS-CoV-2 anti-

nucleocapsid Ig. Some authors have reported cases of acquired autoimmune TTP, APS or 

autoimmune haemolytic anaemia associated with COVID-19. In this case, there is a possibility 

of an immune trigger leading to the development of SLE with APS.17–20 

 

After the demonstration of SLE with APS, the patient was treated with a 4-day course 

of Dexamethasone 40 mg corticosteroid therapy during the hospitalisation, along with an 

anticoagulant (low molecular weight heparin, followed by vitamin K antagonist - VKA). 

Hydroxychloroquine 200 mg 2 tablets once a day was prescribed after improvement of 

thrombocytopenia. Upon receiving the first ADAMTS13 result, Rituximab was initiated after 

multidisciplinary consultation, despite the absence of clear signs of TTP on biological tests 

(especially schistocytes). A serie of four weekly courses of Rituximab 375 mg/m2 were initiated 

to lower the patient’s anti-ADAMTS13 antibody levels. The combination of treatments 

(Rituximab, Plaquenil) led to a reduction in the anti-ADAMTS13 antibody levels and the 

absence of any other lupus signs. The patient had a clinical improvement namely of his vision 

two months after the second stroke. He has resumed his activities after the 4 courses of 

Rituximab. The protease ADAMTS13 activity increased at 39,2% after two courses of 

Rituximab and normalised 78,6% after the four courses (figure 1). Platelets levels have 

normalised. The titre of anti-DNA antibodies decreased significatively after 6 months (figure 

2) and the LA positivity disappeared after 9 months. Follow-up is based on ADAMTS13 levels, 

anti-DNA levels and clinical signs. Rituximab treatment could be resumed in case of relapse. 
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The treatment of lupus with APS will depend on the clinical and laboratory suspicion 

of TTP. In case of high suspicion, plasma exchanges (1-1,5 plasma volume per day until platelet 

count above 150000/mm³ for 48 hours) and corticosteroids therapy (Methylprednisolone then 

Prednisolone at 1 to 1,5 mg/kg/day for 3 weeks followed by a gradual dose reduction regime) 

combined with folate supplementation should be administered before the ADAMTS13 assay 

results are available. The administration of Caplacizumab will depend on its availability and 

can be started before ADAMTS13 results. However, a result > 20% leads to an interruption of 

the treatment and a reconsideration of the diagnosis. Rituximab treatment (4 perfusions of 375 

mg/m2 once a week) would be initiated if the result is < 10% to reduce the levels of ADAMTS13 

autoantibodies. If the ADAMTS13 assay is not available within 7 days, Caplacizumab is not 

recommended on the opposite of Rituximab, in combination with plasma exchange and 

corticosteroid therapy. Regarding the patients with intermediate or low suspicion of TTP, the 

decision to use plasma exchanges and corticosteroid therapy needs to be made by the clinician. 

Initiation of Rituximab or Caplacizumab treatment should only occur after receiving the results 

of ADAMTS13 and anti-ADAMTS13 IgG.1,21,22 It is recommended to initiate prophylactic 

anticoagulation in all patients in the acute phase of TTP as soon as the platelet count is above 

50000/mm³. The treatment of the TTP should be administered as quickly as possible, with a 

survival rate of 80-90%.23 In the case of SLE-APS, a treatment by Hydroxychloroquine should 

be administered as maintenance treatment even in the absence of thrombotic history, and low 

dose of aspirin is recommended (thromboprotective effect).24 The mortality rate is high in the 

absence of treatment (> 90%) and decreases to 10-30% after treatment. The rate of relapse and 

refractory TTP is high (40%), underscoring the importance of regular follow-up.25 When 

thrombocytopenia is associated with APS and thrombotic complications, extended 

anticoagulation with VKAs (target INR between 2-3) is considered. Splenectomy is reserved in 

refractory cases.11,16 Finally, the treatment of SLE without APS and TMA depends on the renal 

involvement and the severity of the condition (table 2). 

 

Conclusion 
In conclusion, we discussed the case of a patient with the onset of neurological and 

cutaneous manifestations leading to the demonstration of the association of systemic lupus 

erythematosus and antiphospholipid syndrome, associated with a thrombocytopenia. It 

highlights the importance to identify TTP as promptly as possible by measuring ADAMTS13 

levels and anti-ADAMTS13 antibodies. However, if clinical and laboratory criteria strongly 

suggest TTP, waiting for results should not delay the initiation of plasma exchanges and 
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corticosteroid therapy. In the case of our patient, it was important to initiate anticoagulant 

treatment to prevent any recurrence of stroke as well as worsening of the existing neurological 

disorders. Nevertheless, due to a low ADAMTS13 activity, the rapid initiation of Rituximab, 

combined with hydroxychloroquine, played probably a key role in preventing the occurrence 

of TMA and in favourable serological and clinical evolution of the lupus with APL syndrome 

of this patient.  
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Table 1  
PLASMIC score or French score (reprinted from 26 with permission from Elsevier).  

 
 
Table 2 
EULAR recommendations (update 2023) for the management of systemic lupus 
erythematosus (reprinted from 27 with permission from BMJ). 
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Table 3 
Definitions of the 2023 ACR/EULAR antiphospholipid syndrome classification criteria 
(reprinted from 28 with permission from BMJ). 
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Figure 1 
The patient’s biological ADAMTS13 activity before and after the initiation of Rituximab (4 
courses) 
 

 
 
Figure 2 
The patient’s biological anti-dsDNA antibody titre before and after the treatment 
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