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Georges et al, NEJM 2014

Step 1 : Recognize a TMA- Definition and classifications 



Mechanical hemolytic anemia

TTP: definition – Clinical presentation

Organ failure of variable severity

Peripheral thrombocytopenia (< 150 G/L)

Severe ADAMTS13 deficiency

E. Moschcowitz, 1924

Congenital Immune-mediated

2-3 cases / 106 hab /y

(Upshaw-Schulman syndrome)

<0.13 cases / 106 hab /y
(Moschcowitz syndrome)
Women > males
Typically childbearing age



Bayer CJASN 2019 

Primary TMA

TTP

aHUS

SECONDARY 
TMA 

DD
Step 2 : Know the distribution of the different TMAs

Data from a French Retrospective Study including 564 consecutive patients 
between 2009 and 2016 



TTP HUS

TTP/HUS - TMA

Neurological disorder
Fever

Cardiac disorder
Renal failure

Gastrointestinal impairment

Renal failure
Gastrointestinal impairment

Neurological disorder
Fever

Step 3  : Distinguish between TMAs



Schaefer et al., Global aHUS registry data, 2015

Step 3 : Extra-renal clinical presentation of atypical 
HUS 



What do we need to improve in TTP ?

To identify patients with ADAMTS13 < 10% 
from day 1

(Emergency room) 

To identify patients at high risk of 
early death

Step 4 : Know the Areas for improvement in Diagnosis of  iTTP



Step 4 : Identify patients with ADAMTS13 < 10% 

Coppo et al, Medicine 2004; Plos One 2010

Hémoglobin (g/dL)

LDH (U/L)

Platelets (x109/L)

Créatinin (µmol/L)

Antinuclear factors

8 ± 2.2
6.2 ± 4.5

20.4 ± 19.2
127 ± 106

53%

8.4 ± 2.2
5.7 ± 3.5

56.6 ± 42.9
425 ± 335

24%

NS
NS

<0.0001
<0.0001
<0.0001

Cerebral involvment

Women

Weight (Kg)

Age

Autoimmunity

p value

NS

NS

NS

ADAMTS13 < 5%
(N=160)

ADAMTS13 ≥ 5%
(N=54)

53% 56%

73.5% 80%

70.8±14.869.5±18.6
39.9±15

32%

20%

49.6±17.9

42%

13%

<0.001

NS

NS

Fever

End stage renal failure 0 10 (21%) <0.0001

Comparison between patients with or without severe deficit in ADAMTS13 



Coppo et al, Medicine 2004; Plos One 2010

Step 4 : Identify patients with ADAMTS13 < 10% 

Platelet count < 30 and creatinine level <200: 
consistently associated with severe ADAMTS13 deficiency



Step 4 : Predictive features of severe ADAMTS13 deficiency

French score

Positive predictive value: 85%
Negative predictive value: 93.3%

CNR-MAT, Medicine 2004
CNR-MAT, Plos One 2010

Platelets/creatinine
D-dimers/Reticulocytes

Indirect bilirubin

Bentley et al., Transfusion 2010

Cataland et al., Br J Haematol 2012

Platelets/creatinine

Plasmic score (7 points)

Bendapudi et al., Lancet Haematol 2017

Platelet count < 30 and creatinine level <2.26



Severe thrombopénia < 30
+ mild renal failure < 200

TTP  > 90% of cases 

TMA without specific medical context
(pregnancy, cancer, graft, sepsis, chemotherapy )

Predictive features of severe ADAMTS13 deficiency



Why TTP patients still die at the

acute phase?



Main causes of death in acquired TTP in 2021

We learnt how to manage these patients at the acute phase; 
but…Mortality is still around 10-15%

Misdiagnosed TTP

Make clinicians more aware of TTP 
diagnosis

Delayed management

Fulminant cases dying the first 
days of management

Recognise most severe patients 

Intensify those patients from
diagnosis



Step 5 : Reduce the Misdiagnosed TTP

423 patients with
Acquired TTP 

Accurately diagnosed
group : 339 patients  

Misdiagnosed group : 
84 patients (20%)

What about misdiagnosed patients ?

Grall et al., Am J Hematol 2017 



Step 5 : Reduce the Misdiagnosed TTP

But no more deaths

Association between patient’s characterisitcs and 
diagnostic error

The main alternative diagnoses :

 Evans Syndrome in 43 cases (51%)
 Immune thrombocytopenia in 31 cases (38%)
 Antiphospholid syndrome 

Grall et al., Am J Hematol 2017 



Various TMAs with similar presentations during pregnancy

Despite a distinct pathophysiology Specific management
Similar clinical presentation

Need to be distinguished to avoid important therapeutic errors

1st trimester

TTP

Atypical HUSN
on
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fic
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c

2nd trimester 3rd trimester post-partum

Pre-eclampsie
HELLP syndrome

Eclampsia

Rehberg et al., Obstetrics Gynecol 2006



Comparison between iTTP patients (N = 45) and HELLP syndromes (N = 40)

PTT vs HELLP

Fever
24%     vs 9%

Anemia
7.3±1,6 g/dl vs 9.2±2.2

Platelets/creatinine comparable

LDH/ASAT comparable+++

ADAMTS13: the most reliable marker to distinguish TTP from severe HELLP

CNR-MAT, unpublished data
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TTP
(n=45)

HELLP
(n=40)

HUS
(n=24)

PE
(n=50)

ADAMTS13 activity is the reliable marker: allowed revisiting the diagnosis of HELLP for TTP in 6/46 (13%) patients
6

No reliable clinical surrogate marker



Step 5 : Recognize a frequent pitfall - PSEUDO TMA



Noel et al, QJM 2013

Step 5 : Recognize a frequent pitfall - PSEUDO TMA



iTTP

iTTP in older patients has atypical clinical features that may not be alarming at this age but delaying diagnosis, with higher 1-month and 1-year 
mortality rates; it also negatively impacts life expectancy in survivors

TTP in the elderly: Keep your mind open for unusual presentations

Prevel et al., Blood 2019



248 patients – idiopathic TTP (ADAMTS13 < 10%; antibodies +)

27 early deaths (30 days) and 221 survivors (~ 90 %)

Benhamou et al., Haematologica 2012

Factors associated with early death (< 30 days):
Multivariate analysis

Mortality rate 

Patients with 2 points : 32% 
Patients with 3 points : 39% 
Patients with 4 points 66% 

Recognize the most severe forms of TTP

Most deaths  occurred in the first two weeks after diagnosis mainly in a context of multiple organ failure in relation with 
uncontrolled TTP : Is there a profile of patients whose outcome is worse  ?  



Prognostic value of cardiac troponin I (cTnI)

Odds ratio 95%CI P-value

cTnI >0.25 µg/L 2.86 [1.13,7.22] 0.024

Age (y)  ≤40 1 0.7

[41,60] 1.54 [0.49,4.87]

>60 1.76 [0.48,6.54]

Neurologic 
involvement

1.66 [0.58,4.78] 0.4

eGFR 0.61 [0.23,1.63] 0.32

Hugues C et al., J Thromb Haemost 2009; 
Benhamou et al., J Thromb Haemost 2015

cTnI: independent factor for death/refractoriness

133 patients – Acquired idiopathic TTP (ADAMTS13 < 10%; Abs +)
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Reliable marker of severe disease

Higher levels = worse outcome
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 TMA is a common medical disorder with a severe prognosis when specific treatment is delayed

 Predicitve rules are available to identify patients with severe deficit in ADAMTS 13 

 Prognosis assessment based on age, cerebral involvement, LDH and Troponin levels
is useful for personalized treatment

 Be aware of certain clinical situation (pregnancy) and certain pitfalls that can induce misdiagnosis

…but it is still more painful not to learn from experience…

Take home message 

Learning by experience can be painful…



Discussion
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