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• Thrombotic microangiopathies (TMA) are a group of 
syndromes characterized by microangiopathic hemolytic 
anemia, thrombocytopenia, and organ damage

• ADAMTS-13 is a protease that cleaves large multimers of von 
Willebrand Factor (VWF) into smaller, less active multimers 

• Decreased ADAMTS-13 activity leads to thrombosis and signs 
of TMA, as seen in systemic infections and thrombotic 
thrombocytopenic purpura (TTP) (Figure 1)

• Presentation can be non-specific
• Early diagnosis of TMA and treatment of its underlying cause 

is crucial for patient morbidity and mortality 

Background
Patient is a 23yoF with Ph+ ALL who developed E. coli septic 
shock with multiorgan failure. She was coagulopathic with PT 
23.8 sec, INR 2.0, aPTT 26 sec, fibrinogen 128 mg/dL, 
antithrombin-III assay 58% (normal 80-130%). Labs showed Hb 
7.1 g/dL, platelet 8,000x109/L, LDH 295 U/L, total bilirubin 34.2 
mg/dL, and conjugated bilirubin 24.7 mg/dL. Peripheral smear 
did not show fragmented RBCs. She remained persistently 
thrombocytopenic and developed epistaxis and lower extremity 
petechiae/purpura. Due to suspicion for TMA, ADAMTS-13 level 
was obtained on hospital day 35 and resulted at 24% (normal 
>67%) with inhibitor of 0.9 units (normal ≤ 0.4 units). 
Complement levels (C5-C9), platelet reactive antibody, and bone 
marrow studies were unremarkable with no evidence of 
disease.

Case presentation
• Acquired TTP is the result of autoantibodies against the

ADAMTS-13 protease, also known as inhibitors. Severe
ADAMTS-13 deficiency (level <10%) along with the presence
of inhibitors points towards the diagnosis of acquired TTP.

• Hyperbilirubinemia affects the commonly used FRETS-VWF73
assay, leading to a reduced ADAMTS-13 activity level and may
result in false-positive inhibitors.

• Treatment for acquired TTP consists of plasma exchange.
• Secondary TMA can occur in multiple settings such as

inflammatory processes, malignancies, bone marrow
transplant, pregnancy, autoimmune diseases, and sepsis or
systemic infections.

• Booth et al described cases in which it was difficult to
determine whether a patient’s symptoms were due to TTP or
secondary TMA caused by systemic infections.

• In sepsis, as described by Levi et al, inflammation leads to the
release of VWF multimers (acute phase reactant). This
depletes ADAMTS-13 as the protease attempts to cleave all
large multimers. Multiple other factors are hypothesized to
decrease ADAMTS-13 activity such as proteolysis by
neutrophil elastase, thrombin, or plasmin.

• Treatment for secondary TMA is aimed at the underlying
cause, i.e. antibiotics for bacteremia.

Discussion

Our patient developed persistent thrombocytopenia with
decreased ADAMTS-13 activity. Notably, no schistocytes were
seen though this was obtained at only one time point. It is
challenging to determine whether her TMA was due to sepsis
(secondary TMA) or acquired TTP and if plasma exchange would
have altered treatment time. It is hypothesized that her TMA
was due to sepsis. Treatment for sepsis-induced TMA is evolving
as researchers focus on recombinant ADAMTS-13 and reducing
VWF-platelet binding. TMA should be considered in cases with
persistent anemia, thrombocytopenia, and multi-organ failure.

Conclusions
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Methods
Patient information was obtained via chart review. 

Literature was searched in PubMed using a combination of the 
terms: thrombotic microangiopathy, syndromes, acquired, TTP, 
sepsis, infection, malignancy, and ADAMTS-13.

Figure 1: Pathogenesis of 
TMA caused by ADAMTS-13 
deficiency. 
A) Large VWF multimers 
cleaved by ADAMTS-13 
B) Absent or decreased 
ADAMTS-13 activity 
resulting in persistently 
large VWF multimers

Patient Outcome
She was treated with broad spectrum antibiotics and required 
hemodialysis and daily platelet transfusions for some time. 
Slowly, her clinical status and liver and kidney dysfunction 
improved. Concurrently, her need for platelet transfusions 
decreased. Repeat ADAMTS-13 level was 53% and 64% two 
weeks and one month after the initial test (Figure 2). 
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Figure 2: ADAMTS-13 activity levels at (A) hospital day 35, (B) two weeks 
afterwards, and (C) one month afterwards.
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