
Response to “Predictors of survival in thrombotic 
thrombocytopenic purpura” Haematologica
2013;98(5):e58

The French TMA Reference Center recently described in
this Journal a predictive model for death in patients with
idiopathic acquired thrombotic thrombocytopenic purpura
(TTP).1 In their paper, Chaturvedi and Bhatia claimed that
our model may not be applicable to the majority of
patients with TTP because we only considered patients
with severe ADAMTS13 deficiency.2 These authors sug-
gest that all patients with an apparent diagnosis of idio-
pathic or secondary TTP should have been analyzed, irre-
spective of ADAMTS13 activity. We disagree with this
view. Indeed, the association of a microangiopathic
hemolytic anemia with peripheral thrombocytopenia and
organ failure are not specific to TTP. Rather, these features
define a heterogeneous group of disorders that have over-
lapping clinical manifestations and are grouped under the
broader term of thrombotic microangiopathy (TMA),
which includes not only TTP, but also other distinct dis-
eases, such as the hemolytic and uremic syndrome (HUS),
and TMA associated with various conditions (i.e. cancer,
allogeneic hematopoietic stem cell transplantation,
chemotherapy, human immunodeficiency virus infection,
etc.). All these diseases have now been clearly character-
ized as having specific features in terms of pathophysiolo-
gy, prognosis and treatment, and, therefore, cannot be
considered as a single disease. TMA syndromes are cur-
rently classified on the basis of their pathophysiological
mechanisms.3,4 This new molecular classification is more
adapted to the increasing use of targeted therapies, such as
B-cell depleting therapies (rituximab; Mabthera®, Roche)
for acquired TTP and complement blockers (eculizumab;
Soliris®, Alexion) for atypical HUS.5-7 Moreover, Chaturvedi
and Bhatia wrongly consider TTP and TTP-HUS to be the
same entity. The term TTP-HUS was used by some
authors to group TTP and HUS together in their studies,
due to the absence of explicit criteria to distinguish
between the diseases on the basis of their clinical presen-
tation and standard biology.8 However, TTP-HUS includes
distinct diseases, as reflected by the variable frequency (33-
75%) of severe ADAMTS13 deficiency in this group of
patients.8-10 Conversely, 75-100% of patients diagnosed
with TTP on the basis of mild renal involvement display
severe ADAMTS13 deficiency, whereas most patients
with severe renal failure, and considered, therefore, as hav-
ing features of HUS, have detectable ADAMTS13 activi-
ty.9,11 Likewise, the distinction of idiopathic TMA on the
basis of ADAMTS13 activity (severe deficiency and
detectable enzyme activity) closely matches the diagnoses
of TTP and HUS, respectively.10,12-15 Clearly, TMA can no
longer be considered as a single disease in the era of molec-
ular diagnosis and targeted therapies. Accordingly, the aim
of our work was to identify original prognostic factors in a
specific and homogeneous subset of patients with TMA
(i.e. acquired idiopathic TTP) who were identified accu-
rately on the basis of severe ADAMTS13 deficiency and
for whom targeted therapies are available.6 In conclusion,
the comment by Chaturvedi and Bhatia revives the old
issue of the crucial need for the use of a rigorous terminol-
ogy in the field of TMA that is acknowledged by all
national collaborative groups.12 This requires international
efforts to define consensual diagnostic criteria, treatment

modalities and definitions of treatment response to allow
a common language to be developed and international
studies and fruitful meta-analyses to be conducted.

Paul Coppo
French Reference Center for Thrombotic Microangiopathies and

Department of Haematology, Groupe Hospitalier de l’Est Parisien,
Université Pierre et Marie Curie, Paris; and Unité Inserm U1009,
Institut Gustave Roussy, Villejuif, France

Correspondence: paul.coppo@sat.aphp.fr
doi:10.3324/haematol.2013.091504

Key words: thrombotic thrombocytopenic purpura, ADAMTS13,
TTP-HUS.

Information on authorship, contributions, and financial & other
disclosures was provided by the authors and is available with the
online version of this article at www.haematologica.org.

References

1. Benhamou Y, Assie C, Boelle PY, Buffet M, Grillberger R, Malot S, et
al. Development and validation of a predictive model for death in
acquired severe ADAMTS13 deficiency-associated idiopathic
thrombotic thrombocytopenic purpura: the French TMA Reference
Center experience. Haematologica. 2012;97(8):1181-6.

2. Chaturvedi S, Bhatia N. Predictors of survival in thrombotic throm-
bocytopenic purpura. Haematologica. 2013;98(5):e58.

3. Coppo P, Veyradier A. Thrombotic microangiopathies: towards a
pathophysiology-based classification. Cardiovasc Hematol Disord
Drug Targets. 2009;9(1):36-50.

4. Tsai HM. Autoimmune thrombotic microangiopathy: advances in
pathogenesis, diagnosis, and management. Semin Thromb Hemost.
2013;38(5):469-82.

5. Scully M, McDonald V, Cavenagh J, et al. A phase II study of the
safety and efficacy of rituximab with plasma exchange in acute
acquired thrombotic thrombocytopenic purpura. Blood. 2011;
118(7):1746-53.

6. Froissart A, Buffet M, Veyradier A, Poullin P, Provot F, Malot S, et al.
Efficacy and safety of first-line rituximab in severe, acquired throm-
botic thrombocytopenic purpura with a suboptimal response to
plasma exchange. Experience of the French Thrombotic
Microangiopathies Reference Center. Crit Care Med. 2012;40(1):
104-11.

7. Zuber J, Fakhouri F, Roumenina LT, Loirat C, Fremeaux-Bacchi V.
Use of eculizumab for atypical haemolytic uraemic syndrome and
C3 glomerulopathies. Nat Rev Nephrol. 2013;8(11):643-57.

8. Vesely SK, George JN, Lammle B, Studt JD, Alberio L, El-Harake
MA, et al. ADAMTS13 activity in thrombotic thrombocytopenic
purpura-hemolytic uremic syndrome: relation to presenting features
and clinical outcomes in a prospective cohort of 142 patients. Blood.
2003;102(1):60-8.

9. Sadler JE. Von Willebrand factor, ADAMTS13, and thrombotic
thrombocytopenic purpura. Blood. 2008;112(1):11-8.

10. Coppo P, Schwarzinger M, Buffet M, Wynckel A, Clabault K, Presne
C, et al. Predictive features of severe acquired ADAMTS13 deficien-
cy in idiopathic thrombotic microangiopathies: the French TMA ref-
erence center experience. PLoS One. 2010;5(4):e10208.

11. Veyradier A, Obert B, Houllier A, Meyer D, Girma JP. Specific von
Willebrand factor-cleaving protease in thrombotic microan-
giopathies: a study of 111 cases. Blood. 2001;98(6):1765-72.

12. Tsai HM. Deficiency of ADAMTS13 and thrombotic thrombocy-
topenic purpura. Blood. 2002;100(10):3839-40; author reply 3840-2.

13. Raife T, Atkinson B, Montgomery R, Vesely S, Friedman K. Severe
deficiency of VWF-cleaving protease (ADAMTS13) activity defines
a distinct population of thrombotic microangiopathy patients.
Transfusion. 2004;44(2):146-50.

14. Bentley MJ, Lehman CM, Blaylock RC, Wilson AR, Rodgers GM.
The utility of patient characteristics in predicting severe
ADAMTS13 deficiency and response to plasma exchange.
Transfusion. 2010;50(8):1654-64.

15. Cataland SR, Yang S, Wu HM. The use of ADAMTS13 activity,
platelet count, and serum creatinine to differentiate acquired throm-
botic thrombocytopenic purpura from other thrombotic microan-
giopathies. Br J Haematol. 2012;157(4):501-3.

haematologica 2013; 98:e80

LETTERS TO THE EDITOR

© Ferr
ata

 S
tor

ti F
ou

nd
ati

on
. 

No c
om

merc
ial

 us
e i

s a
llo

wed




