
Written by Lucia Brunello; designed by Laura Marshall

Thrombotic thrombocytopenic 
purpura (TTP) is a thrombotic 

microangiopathy (TMA), a pathology in 
which thrombosis occurs in the small 
blood vessels. TTP is characterized 
by thrombocytopenia, haemolytic 
anaemia and ischaemic 
organ damage. 

TTP is caused by a severe deficiency of 
ADAMTS13 activity (<10% of physiological 
levels). This protease cleaves ultra-large 
von Willebrand factor (vWF) multimers 
circulating in the bloodstream or 
anchored to endothelial cells. Normally, 
cleavage of vWF multimers by ADAMTS13 
limits platelet binding to vWF, thereby 
regulating platelet activation. In TTP, severe 
reduction of ADAMTS13 activity leads to the 
spontaneous and uncontrolled binding of 
platelets to vWF multimers, the result of which 
is thrombocytopenia (as increasing numbers of 
platelets are ‘scavenged’) and the formation of 
microthrombi. Microthrombi mechanically destroy 
red blood cells, causing haemolytic anaemia, and 
occlude microvessels, causing organ ischaemia. 
Severe deficiency of ADAMTS13 activity can result 
from homozygous or compound heterozygous 
mutations in ADAMTS13 (congenital TTP) or from 
the presence of anti-ADAMTS13 autoantibodies 
(acquired, immune‑mediated TTP). Anti‑ADAMTS13 
antibodies can be functional inhibitors or increase 
the enzyme clearance.

Acute TTP episodes 
are medical 
emergencies. 
Plasma therapy is the 
cornerstone of acute 
TTP management; 
it aims to replenish 
ADAMTS13 
and remove 
anti-ADAMTS13 
antibodies, 
ultra-large 
vWF multimers 
and inflammatory 
cytokines. Because of the 
autoimmune origin of acquired 
TTP, additional treatment 
options are available, with 
the goal of reducing the 
production of anti-ADAMTS13 
autoantibodies. These 
therapies include 
corticosteroids, biologic 
agents (such as rituximab), 
splenectomy and other 
immunomodulatory drugs.

The pathological mechanisms underlying 
TTP are not fully uncovered yet: a ‘second 
hit’ (such as an infection) might be required 
to trigger an acute TTP episode, whereas 
other circulating proteases and components 
of the alternative complement pathway 
might act as disease modifiers and modulate 
TTP severity. Treating TTP remains difficult. 
New drugs are being tested, with the goal 
of blocking a platelet binding site on vWF or 
restoring vWF proteolysis (for example, with 
recombinant ADAMTS13). 
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TTP is a rare disease; the 
global incidence is estimated 
at ~2 cases per million per 
year. Certain alleles of the major 
histocompatibility complex class II 
might predispose to develop anti‑ADAMTS13 
autoantibodies. Congenital TTP is estimated to 
account for <5% of all cases of TTP. 

EPIDEMIOLOGY

Patients with TTP have a high risk of 
relapse, and every acute episode exposes 

the patient to morbidity and mortality. 
Neurocognitive alterations (including 

depression), hypertension and other autoimmune 
diseases (in particular, connective tissue diseases) 
have a higher prevalence in patients who survive 
an acute episode of TTP.
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Patients 
in remission 

should routinely be 
tested for ADAMTS13 

activity, anti‑ADAMTS13 
autoantibodies or both, 
as the results of these 

assays can guide 
management 

options.

In TTP, 
rapid diagnosis 
is essential but 

challenging, as TTP 
shares its clinical 

manifestations with 
several other 

conditions

Patients with 
congenital TTP 
often depend 

on regular 
plasma infusions 

to prevent 
recurrent 
disease
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