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demonstrated pharmacodynamic activity in patients with 
severe congenital ADAMTS13 deficiency. Interestingly, a 
recent experimental study has also shown favorable effects 
in myocardial remodeling and functionality.24 Regarding 
immune-mediated TTP, the potential interactions of re-
combinant ADAMTS13 with the immune system of these 
patients needs to be intensively investigated in future studies.

B) Complement-mediated or atypical HUS
Pathophysiology

Complement-mediated HUS is a two-hit disease with 
excessive activation of the alternative pathway of comple-
ment (APC). The first hit results from mutations in com-

plement-related genes or autoantibodies to complement-
related proteins. Mutations lead to either loss of function of 
complement regulatory proteins, such as complement factor 
H (CFH), complement factor I (CFI), thrombomodulin 
(THBD) or CD46/membrane cofactor protein (MCP), or 
gain of function of complement activating proteins, such 
as complement factor B (CFB) and C3.25,26 Mutations in 
diacylglycerol kinase-e (DGKE) causing HUS are currently 
not considered associated with complement dysregulation27 
and remain unclear of unclear pathophysiology.28 Figure 1 
shows a model of complement dysregulation in CM-HUS. 
The second hit that is necessary for the manifestation of 
the syndrome may be pregnancy, inflammation, surgery 
or autoimmunity.25,29 

Table 1. Differential diagnosis of thrombotic microangiopathies (TMAs)

Diagnostic entity Pathophysiology Laboratory Diagnosis

Immune-mediated TMA or Thrombotic 
thrombocytopenic purpura (TTP)

ADAMTS13 deficiency ADAMTS13 activity

Complement-mediated hemolytic uremic 
syndrome (HUS)

Complement dysregulation No gold standard (several assays 
suggesting complement activation,  
ie soluble C5b-9, plus genetic testing)

Infection-associated TMA Shiga-toxin, Campylobacter 
jejuni, Streptococcus pneumonia, 
Human immunodeficiency virus, 
Cytomegalovirus, Epstein–Barr virus, 
Parvovirus B19, BK virus, Influenza

Detection of infectious agents

Disseminated intravascular coagulation Abnormal coagulation, Underlying 
cause

No gold standard (based on risk 
scores)

Secondary TMA Cancer, Transplantation, Systemic 
lupus erythematosus, Antiphospholipid 
antibody syndrome, Scleroderma, 
Vasculitis/glomerulonephritis

Diagnosis of the underlying entity

Malignant hypertension-induced TMA Malignant hypertension Hypertension levels

Drug-induced TMA Calcineurin or mTOR inhibitors, 
Quinine
Estrogen/progesterone, Gemcitabine/
mitomycin C. Interferon
Vascular endothelial growth factor or 
proteasome inhibitors, Cocaine

Based on history and exclusion  
of other entities 

Metabolism-associated TMA Cobalamin responsive methylmalonic 
acidemia, Diacylglycerolkinase epsilon 
mutation

Methylmalonic acid, genetic testing

Pregnancy-associated TMA HELLP (hemolysis, elevated liver 
enzymes, and low platelets) syndrome, 
HUS, TTP

According to each syndrome (see 
above), HELLP diagnostic criteria




