When to suspect thrombotic microangiopathy (TMA) ?
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Figure 1: When to suspect Thrombotic Microangiopathy (TMA). From Scully M et al, Br J Haematol. 2012; 158(3):323-35 &. Joly B et al,
Blood 2017;129(21):2836-46.

TMA is characterized by the clinical triad of thrombocytopenia, non-immune microangiopathic hemolytic
anemia, and ischemic end-organ injury with or without pathological evidence of TMA in an affected organ.
Thrombocytopenia may be missing in a low proportion (~15%) of cases and the sensitivity of schistocytes on
blood smear is variable. Early recognition of these conditions is important, as TMA are rare and life-threatening
disorders requiring specific management.?

Other conditions may also cause anemia, thrombocytopenia and organ damage and mimic TMA, such as
e.g, disseminated intravascular coagulation (altered coagulation tests, low fibrinogen levels), severe sepsis,
hematological diseases, vitamin deficiency and liver disease.?

Once a positive diagnosis of TMA is made, a thorough workup is needed to identify the underlying mechanism
and define the appropriate treatment. Etiologies of TMA include: congenital or acquired thrombotic
thrombocytopenic purpura (defined by an ADAMTSI3 activity <10%), HUS associated with shigatoxin secreting
enterobacteriae, TMA associated with various triggers and conditions (i.e. systemic lupus erythematosus,
systemic sclerosis, pregnancy, drugs, cancer, malignant hypertension, human immunodeficiency virus infection,
hematopoietic stem cell or solid organ transplantation) and primary atypical HUS #
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Etiology of Thrombotic Microangiopathy (TMA)
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These causes are only a limited part of what can be seen for TMAs. This list portrays some classic causes and is by no means exhaustive,

Figure 2: Etiology of Thrombotic Microangiopathy (TMA). From Bayer G. et al, Clin J Am Soc Nephrol 14: 557-566, 2019

Thrombotic thrombocytopenic purpura (TTP) is an ultra-rare & life-threatening disease classified in the group
of thrombotic microangiopathies (TMA) and is defined as an acquired or congenital deficiency in ADAMTSI3
activity, the von Willebrand factor-cleaving protease. Loss of activity of this protease stimulates the formation
of microthrombi. In acquired TTP (aTTP) the activity of ADAMTSI3 is inhibited by autoantibodies, whereas in
congenital TTP mutations in the ADAMTSI3 gene lead to loss of ADAMTSI3 function!!

ADAMTSI3 activity should be evaluated as soon as possible (ideally <24h) in any patient with a diagnosis or
suspicion of TMA. The definitive diagnosis of TTP relies on the demonstration of a severely decreased ADAMTS13
activity, <10%.°

While awaiting the results of ADAMTSI3 activity, treatment should be initiated when clinical suspicion is high. To
provide guidance in predicting likelihood of ADAMTSI3 deficiency the PLASMIC & French score were developed.® A
platelet count <30.103/uL and a serum creatinine <2.26 mg/dL are features suggestive of TTP rather than HUS.
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PLASMIC or French score predicts the likelihood of
severe ADAMTSI13 deficiency in case of suspected TTP

Parameters French score PLASMIC score
Platelet count <30x10°/L(+1) <30 x10¢/L (+1)
Serum creatinine level <2.26 mg/dL (+1) <2.0 mg/dL (+1)
Hemolysis

Indirect bilirubin >2 mg/dL -* +1

or Reticulocyte count >2.5%
or Undetectable haptoglobin

No active cancer in previous year -* +1

No history of solid organ or SCT -* +1

INR <15 - +1

MCV <90 fL NA +1

Likelihood of severe deficiency of ADAMTSI3 activity (10%) 0:2% 0-4:0-4%
1:70% 5:5-24%
2:94% 6-7:62-82%

ADAMTSIS3, a disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13; TTP, thrombotic thrombocytopenic purpura; INR, international normalized ratio; MCV, mean corpuscular volume; NA, not
available; SCT, stem cell transplantation.

* French score considered patients with TMA that included hemolysis and schistocytes in their definition and assumed that there was no history or clinical evidence for associated cancer, transplantation or
disseminated coagulation. Therefore, these items were intrinsic to the scoring system. NA and MCV were not incorporated in the French score. Table adapted from Joly BS, et al.

Figure 3: PLASMIC or French score. From Coppo P et al, PLoS One. 2010;5:¢10208. 6. Bendapudi PK et al, Lancet Haematol. 2017;4:e157-64.

Treatment of aTTP: aTTP is a medical emergency and treatment should be initiated early to prevent death and
severe, debilitating complications. Urgent management of aTTP relies on three cornerstones: (i) drugs that inhibit
the interaction between von Willebrand factor multimers and platelets (i) repletion of ADAMTSI3 and removal of
anti-ADAMTSI3 autoantibodies by therapeutic plasma exchanges, and (jii) immunosuppression.®

Content reviewed by clinicians. Sanofi makes no warranties of any kind with respect to the information contained in this draft.
MAT-BE-2400315 - v1.0 - 04/2024



References

1. Scully, M, Hunt, B.J, Benjamin, S, Liesner, R, Rose, P, Peyvandi, F, Cheung, B, Machin, S.J. and (2012), Guidelines
on the diagnosis and management of thrombotic thrombocytopenic purpura and other thrombotic
microangiopathies. Br J Haematol, 158: 323-335.
https://doi.org/10.1111/j1365-2141.2012.09167.x

2. Bérangere S. Joly, Paul Coppo, Agnes Veyradier; Thrombotic thrombocytopenic purpura.

Blood 2017; 129 (21): 2836-2846. doi: https://doi.org/10.1182/blood-2016-10-709857

3. Nguyen, M. H, Mathew, J. J, Denunzio, T. M,, & Carmichael, M. G. (2014). Diagnosis of atypical hemolytic uremic
syndrome and response to eculizumab therapy. Hawai'i journal of medicine & public health : a journal of Asia
Pacific Medicine & Public Health, 73(9 Suppl 1), 22-24.

4. Bayer, G, von Tokarski, F, Thoreau, B, Bauvois, A, Barbet, C, Cloarec, S, Mérieau, E, Lachot, S, Garot, D, Bernard, L,
Gyan, E, Perrotin, F, Pouplard, C, Maillot, F, Gatault, P, Sautenet, B, Rusch, E, Buchler, M, Vigneau, C, Fakhouri, F,
.. Halimi, J. M. (2019). Etiology and Outcomes of Thrombotic Microangiopathies. Clinical journal of the American
Society of Nephrology : CJASN, 14(4), 557-566. https://doi.org/10.2215/CJIN.11470918

5. Chiasakul, T, & Cuker, A. (2018). Clinical and laboratory diagnosis of TTP: an integrated approach.

Hematology. American Society of Hematology. Education Program, 2018(1), 530-538. https://doi.org/10.1182/
asheducation-2018.1.530

6. Zheng, X.L, Vesely, S.K, Cataland, S. R, Coppo, P, Geldziler, B, lorio, A, Matsumoto, M, Mustafa, R. A, Pai, M, Rock,
G, Russell, L, Tarawneh, R, Valdes, J., & Peyvandi, F. (2020). ISTH guidelines for the diagnosis of thrombotic
thrombocytopenic purpura. Journal of thrombosis and haemostasis : JTH, 18(10), 2486-2495. https://doi.org/10.1111/

jth.15006

Content reviewed by clinicians. Sanofi makes no warranties of any kind with respect to the information contained in this draft.
MAT-BE-2400315 - v1.0 - 04/2024



