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1 |  INTRODUCTION

In the differential diagnosis of antiphospholipid syndrome 
(APS), the recognition and development of thrombotic 
thrombocytopenic purpura (TTP) becomes challenging. 
Autoantibodies to a disintegrin‐like and metalloprotease with 
thrombospondin type I motif, member 13 (ADAMTS‐13) 
plays a role in the microthrombosis of TTP in APS. Here we 
present such a case.

Antiphospholipid syndrome is an autoimmune condition 
characterized by production of antiphospholipid antibodies, 
leading to a hypercoagulable state and subsequent arterial 
and venous thromboses. The diagnosis requires fulfillment of 
symptomatic and laboratory diagnostic criteria. Symptomatic 
criteria include at least one previous thrombotic event or recur-
rent pregnancy issues, such as miscarriage prior to 10 weeks’ 
gestation or fetal death after this point. Laboratory criteria 
consist of two measurements, each taken at least 12  weeks 
apart, of lupus anticoagulant, anticardiolipin antibody, or 

anti‐β2 glycoprotein I (β2GPI) antibody.1,2 Like many other 
autoimmune diseases, APS is largely female‐specific, and the 
disease is most commonly found in systemic lupus erythema-
tosus (SLE) patients, although APS can also occur as the result 
of different diseases or even independently; the shared mech-
anisms between APS and SLE have not been fully studied.2

Antiphospholipid syndrome autoantibodies are present in 
41% of women with SLE, although 1%‐5% of all women are 
found positive for these antibodies without associated symp-
toms or pathology.3 APS contributes to a significant percent-
age of repeated miscarriages, as the antibodies are found in 
more than 15% of women who experience recurrent preg-
nancy loss.3,4 In addition to the pregnancy/birthing complica-
tions that are part of the diagnostic criteria, APS patients are 
at risk for severe thrombotic events, including venous throm-
boembolism and ischemic stroke, even if time has passed and 
they no longer qualify for the diagnosis.5,6

In a differential diagnosis of APS, the diagnosis and 
development of TTP becomes challenging (Table 1). 
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Abstract
Antiphospholipid syndrome (APS) is an autoimmune disease that demonstrates 
antiphospholipid antibodies that cause hypercoagulability and leads to venous and 
arterial thrombosis. Autoantibodies to a disintegrin‐like and metalloprotease with 
thrombospondin type I motif, member 13 (ADAMTS 13) play a role in the micro-
thrombosis of thrombotic thrombocytopenic purpura in APS patients.
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Autoantibodies to a disintegrin‐like and metalloprotease with 
thrombospondin type I motif, member 13 (ADAMTS 13) can 
play a role in the development of microthrombosis in TTP pa-
tient with APS. TTP occurs because of an occlusive microan-
giopathy (and has less renal impairment, consumption‐related 
thrombocytopenia and central nervous system symptoms and 
complications), while APS occurs across all vessel sizes. 
There are often difficulties in the establishment of a differen-
tial diagnosis regarding these two entities.7,8 Here we present 
a case where APS and ADAMTS‐13 resulted in TTP.

2 |  CLINICAL REPORT

A 27‐year‐old African‐American female was admitted to the 
critical care service with malignant hypertension and short-
ness of breath of 48 hours duration. She had also experienced 
severe swelling of the lower extremities for 2 weeks previ-
ous. In addition, the patient noted mild rectal bleeding for an 
unspecified time period. The patient received a diagnosis of 
SLE at the age of 13 with lupus nephritis, undergoing a kid-
ney biopsy in 2012. Her medical history also included asthma, 
two miscarriages (occurring at approximately 10  weeks of 
gestation in 2014 and 2017—patient had no live births), an 
APS diagnosis, a diagnosis of heart failure in October 2017, 
and an ischemic stroke in December 2017. She had previ-
ously been found positive for anticardiolipin antibody, an-
tinuclear antibody, and anti‐β2 glycoprotein I antibody. 
However, she tested positive for none of these antibodies 
on admission. At the time of her miscarriage, in 10/2017 her 
anti‐β2 glycoprotein I IgA was 144.7 Standard A Units (<20 
SAU being normal), and in 5/2014 her anti‐β2 glycoprotein I 

IgA was 56 SAU. There were no follow‐up levels checked 
at 12 weeks regarding the initial anti‐β2 glycoprotein I IgA 
findings in both timelines. Also, a Coombs test was not done. 
Her medications included mycophenolate mofetil, hydroxy-
chloroquine, labetalol, isosorbide, and prednisone.

Her vital signs were blood pressure 204/131  mm  Hg, 
respiratory rate 21/minute, and pulse 91 beats/minute. The 
patient's BMI was 39.35  kg/m.2 Blood tests measured he-
moglobin 5.5  mg/dL, hematocrit 16.1%, white blood cells 
2.8 × 109/L, platelets 48 000 × 109/L, haptoglobin < 30 mg/
dL, D‐dimer 7884  mcg/L, fibrinogen 182  mg/dL, LDH 
432 U/L, and creatinine 1.43 mg/dL, later rising to 2.32 mg/
dL. Schistocytes were present on blood smear. The patient's 
computed tomogram of her head revealed no evidence of cur-
rent hemorrhage, but a remote basal ganglia encephalomala-
cia was identified, consistent with a previous stroke. Chest 
X‐ray showed mild pulmonary edema, although the electro-
cardiogram was normal. Renal ultrasound (US) and transtho-
racic echocardiogram were negative. Additional blood testing 
showed an ADAMTS13 inhibitor level of 0.8 inhibitor units 
(normal  <  0.5 inhibitor units) and ADAMTS13 activity of 
35% (normal > 67%), indicating specific activity against this 
particular metalloprotease.

US of the patient's lower limbs revealed bilateral deep ve-
nous thromboses (DVT), and she was started on intravenous 
(IV) heparin. She also received nicardipine IV for elevated 
BP and was diuresed with butenamide. Methylprednisolone 
was added at 250 mg/d. She received plasmapheresis within 
24  hours of admittance, and daily, until platelets reached 
levels > 150 000 × 109/L. The patient's IV nicardipine was 
transitioned to IV labetalol, oral (PO) nifedipine XL, and 
PO hydralazine for continued blood pressure regulation. IV 

T A B L E  1  Thrombotic microangiopathic antiphospholipid syndrome differential diagnoses

  TTP Catastrophic APS HUS HELLP Syndrome

Clinical manifestations

Fever ++ +/− + −−

CNS involvement +++ ++ + −−

Renal involvement + ++ +++ −−

Hepatic involvement −− + −− +

Laboratory features

Thrombocytopenia +++ ++ + +

Microangiopathic hemolytic 
anemia

+ + + +/−

ADAMTS‐13 activity Very decreased ??? decreased decreased

Therapy

Anticoagulation −− + −− −−

Steroids −− + −− −−

IVIG −− + −− −−

Plasma exchange + + + +
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heparin was transitioned to coumarin PO. Methylprednisolone 
IV was transitioned to 1  mg/kg/d of prednisone PO until 
platelets normalized. Aspirin to prevent further ischemic 
stroke was not part of her preadmission regimen, nor was it 
administered upon admission in light of her extremely low 
platelet count (direct inhibitory effects of aspirin on normal 
platelet aggregation). Nonetheless, aspirin for these purposes 
was started upon discharge. Her acute kidney injury resolved 
with anticoagulation, and she was discharged from the hospi-
tal with DVT resolution. However, 6 months later, the patient 
expired outside of the hospital. Whether her death was a re-
sult of complications from the hospital stay described in this 
case report is unknown.

3 |  DISCUSSION

While the outcome of this patient may not have been altered, 
the lack of measurements of her anti‐β2 IgA glycoprotein‐
I antibody 12 weeks part contributed to a more challenging 
diagnostic picture. The lost opportunities for further antibody 
testing, after her elevated levels of anti‐β2 IgA glycoprotein‐I 

antibody in May 2014 and October 2017 (both instances 
around the time of her miscarriages), may have been rele-
vant clinically to her diagnosis. While her APS antibody ti-
ters were negative upon this admission, such a finding was 
probably secondary to her ongoing treatment with the im-
munosuppressive mycophenolate mofetil, corticosteroids, 
and hydroxychloroquine. Although there were no follow‐up 
laboratory results regarding anti‐β2 IgA glycoprotein‐I anti-
body 12 weeks apart in 2014 and 2017, it is difficult to accept 
that APS, which causes hypercoagulability that can lead to 
venous and arterial thrombosis through ADAMTS13 autoan-
tibodies, did not play an important role in the development of 
microthrombosis and TTP in this patient.

When instructing medical students and residents, teach-
ers and mentors should explain that there are two clinical 
situations in which APS should be considered: (a) Young 
patients have any unexplained arterial or venous event, and 
(b) adverse outcomes to pregnancy, specifically fetal death 
after 10 weeks of gestation, severe preeclampsia or placental 
insufficiency causing a premature delivery, or multiple preg-
nancy losses that occur before 10 weeks of gestation. If either 
of these two scenarios presents to the practitioner and patient 
also demonstrated valvular heart disease, livedo reticularis, 
or central nervous system findings such as lesions within the 
white matter or deficits in cognition, then APS should be 
suspected. Furthermore, laboratory findings such as throm-
bocytopenia that cannot be explained, coagulation abnormal-
ities, or a history of a false‐positive test for syphilis (the rapid 
plasma reagin test and Veneral Disease Research Laboratory 
test use cardiolipin) should lead to further investigation.

The mechanism of APS involves development of autoan-
tibodies against negatively charged phospholipids, in partic-
ular β2GPI, a cell‐surface molecule present on the surface 
of cells that participate in coagulative processes. APS an-
tibody‐mediated attack on these proteins is a factor in the 
prothrombotic state characteristic of the disease.9 A “two‐hit 
hypothesis” has been proposed for APS‐induced thrombotic 
events, namely that APS antibodies themselves are respon-
sible only for the prothrombotic state and that environmen-
tal or bodily stressors provide the second hit necessary for a 
clinical event.10 In addition, this protein and others directly 
affected by APS are present on the surface of the placenta 
and other products of conception, suggesting a potential 
mechanism by which APS leads to pregnancy complications 
and loss.9 All of these targets lead to the multi‐organ mani-
festations of the disease and the development of TTP through 
APS (Figure 1).

The patient had confounding factors related to her patho-
physiologic basis of disease that complicated the diagnostic 
efforts: (a) The nature of her TTP symptoms that posed a 
risk to her well‐being, (b) the contribution of her malignant 
hypertension to her microangiopathic hemolysis and renal 
failure, and (c) the SLE may have contributed to the observed 

F I G U R E  1  Flow diagram of prothrombotic predisposition 
and “second hit” stressors leading to the pathophysiology of 
thrombocytopenic purpura (TTP) through Antiphospholipid syndrome 
(APS)
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TTP through acquired inhibition of ADAMTS13, consistent 
with her testing. ADAMTS13 can be found in the ninth chro-
mosome (9q34).11 Generally, even low levels of ADAMTS13 
can be linked to arterial thrombi, myocardial infarction, and 
cerebrovascular disease.11,12

Thrombocytopenic purpura alone is not specifically stated 
to be a risk for DVT in current medical practice, but the pro-
thrombotic nature of the disease necessitates acknowledgment 
that this may occur. The known risk of TTP and thrombotic 
events, even in seronegative APS patients, necessitates pro-
phylactic treatment of this condition. Ultimately, TTP was 
determined to be the correct diagnosis due to her high lev-
els of ADAMTS13 inhibitor and low levels of ADAMTS13 
activity. Although antibodies against ADAMTS13 were not 
tested for, the evidence of serum resistance to the activity of 
the metalloprotease was considered specific enough to make 
the diagnosis. The mildly decreased ADAMTS activity and 
positive ADAMTS13 inhibitor can be observed in idiopathic 
TTP, and here are suggestive of TTP.

Thrombocytopenic purpura can be induced by APS. In 
these cases, ADAMTS13 antibodies develop, which disallow 
the function of this metalloprotease and facilitate a patho-
logical state.13 TTP results from subsequent lack of metal-
loprotease activity within the vasculature, leading to lack of 
regulation of the clotting cascade and resultant clots within 
small vessels.14 Shear force within the vessels can fragment 
blood cells, leading to schistocytes and deficiency in homeo-
static cells and proteins.13 Further clotting, ischemic gan-
grene, disseminated intravascular coagulation, and death can 
result if this is not treated in a timely fashion.14,15

Risk factors for mortality in TTP include age and renal 
dysfunction, which are already present in patients with SLE.16 
TTP is treatable, as are SLE and APS, but a combination of 
these diseases can enhance poor patient outcomes, regardless 
of therapeutic efforts.17 Antibodies to ADAMTS13 play an 
important role in the pathophysiology of thrombotic events 
in patients already diagnosed with APS and increase the risks 
of an already life‐threatening disease.17

Given the nature and potential complications of TTP, 
it must be expeditiously considered within the differential 
diagnosis and treated as soon as possible with anticoagu-
lants, steroids, and plasmapheresis.y17 This is in addition to 
methods such as antibiotics, blood transfusion, mechanical 
ventilation, and dialysis if organ‐specific or septic compli-
cations are present. It is imperative that clinicians follow up 
on elevated lupus anticoagulant, anticardiolipin antibody, 
or anti‐β2 glycoprotein I (β2GPI) antibodies at 12  weeks 
after initial elevated findings in order to secure an appro-
priate APS diagnosis. Follow‐up, suspicion, and vigilance 
are of paramount importance for health care providers, espe-
cially when considering a pathway to TTP via ADAMTS13 
through APS.

4 |  CONCLUSION

Antiphospholipid syndrome (APS) is a common complica-
tion associated with systemic lupus erythematosus (SLE), 
with APS antibodies occurring in nearly half of SLE patients. 
While thrombotic thrombocytopenic purpura (TTP) is a rare 
further complication of this disease state, its severity necessi-
tates prompt and aggressive treatment for all suspected cases.
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