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Organ Dysfunction in Thrombotic Thrombocytopenic Purpura
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• 30-35min presentation (30 slides max) + 15 min Q&A session

• Microphones will be muted by host to avoid back noise

• Please, stop your video to improve internet conexion

• Send your questions during the presentation through the chat

Webinar rules



1. Know the spectrum and mechanisms of organ involvement in TTP

2. Understand the pronostic value of specific organ involvement

3. Learn the risk of long term sequellae in TTP patients

Learning objectives



Visceral ischemia

Mechanical hemolytic anemia Peripheral thrombocytopenia

TMA syndrome
= Microvascular thrombosis

TTP
HUS

Vasculatis

DIC

GVHD

Malignant hypertension

Metastatic cancer



From a clinical classification of TMA syndromes…

Thrombotic
Thrombocytopenic

Purpura

NEUROLOGICAL TMA

Moschowitz
Arch Intern Med 1924

Hemolytic
Uremic

Syndrome

RENAL TMA

Gasser 
Schweiz Med Wochenschr 1952

TTP/HUS 
Remuzzi

Kidney Int 1987

TTP: Classification



… to a pathophysiological classification
Thrombotic

Thrombocytopenic
Purpura

ADAMTS13 DEFICIENCY 

Tsaï, Furlan 
N Engl J Med 1998

Hemolytic
Uremic

Syndrome

D+ = SHIGATOXIN

Karmali
J Infect Dis 1985

Hemolytic
Uremic

Syndrome

D- = ALTERNATIVE COMPLEMENT PATHWAY 
DEFECTS

Warwicker
Kidney Int 1998

« Secondary » TMAs

TTP: Classification



Incidence 1,5-6 new cases / million / year

Mariotte, Lancet haematol. 2016; Miesbach, 
Orphanet J rare dis.2019; Page, Blood Adv. 2017; 
Scully, Br J Haematol 2008

TTP: Epidemiology



ADAMTS13 and TTP

(Tsaï, JASN 2003)

Mechanism of organ involvement in TTP



Spectrum of organ involvement in TTP

Heart
10-42%

Kidneys
18-76%

Gut
35%

Hassan 2015; Mancini 2019; Mariotte 
2016; Matsumoto 2010; Page 2017

Central nervous system
43-80%

Autopsic data: adrenal glands, spleen, skin, bone marrow, lung…



Neurological involvement in TTP: Clinics



Mirouse and al, under press

Neurological involvement in TTP: Imaging



Neurological involvement in TTP

Hemorrhage

Ischemic
stroke

Transient
ischemia

PRES

RVCS

Guzzini F Haematologica 1998

Burrus T Neurology 2009

Neurological involvement in TTP: Mechanism



Upreti 2019

Neurological involvement in TTP: long term outcome



Neurological involvement in TTP: long term outcome



• Standard cognitive performances are usually
preserved

• « Infra-clinical » cognitive performances are durably
altered in TTP patients

• Depressive symptoms / depressions more frequent in 
this population

Lewis 2007, Burrus 2009, Kennedy 2009, 
Cataland 2010, Deford 2013, Chaturvedi
2015, Han 2015, Saultz 2015, Falter 2017,

Neurological involvement in TTP: long term outcome



Nb articles
n=30 Nb patients

Cardiac symptoms 13 (43%) 24/111 (22%)

Cardiac events 23 (77%) 47/86 (55%)

Autopsy 24 (80%) 48/48 (100%)

• Cardiac symptoms: - Angina
- Congestive heart failure
- Syncope

• Cardiac events: - Myocardial infarction (enzymes, ECG)
- Congestive heart failure
- Arrhytmia
- Cardiogenic shock
- Sudden death

Cardiac involvement: clinics



Cardiac involvement: clinics



Cardiac involvement: mechanism



Cardiac involvement: prognosis



Cardiac involvement: long term outcome



Renal involvement: clinics



TTP HUS

Renal involvement: mechanism



Renal involvement: long term outcome



Digestive involvement

• Abdominal pain present around 1/3 patients at diagnosis, presumably
secondary to gut ischemia

• Pancreatic microvascular thrombosis frequently found at autopsy
– Clinical pancreatitis is rare in TTP
– TTP-like syndrome secondary to acute pancreatitis have been described
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751 patients with adult acquired TTP (ADAMTS13<10%)
- Idiopathic : 50,3% (n=378)
- Associated condition : 49,7% (n=373) 

Organ involvement: confounders



Organ involvement: macrovascular thrombosis



1. Organ involvement is highly variable in TTP and is not restricted to the CNS

2. Cardiac involvement has been associated with worse short term outcome

3. Neurological involvement has been associated with worse long term

neurological/neuropsychological outcome

Take-home message



Discussion


