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Thrombotic MicroAngiopathies (TMA) @ASH 2023

§ Labor & Delivery:  DIC, HELLP, 
Pre-eclampsia

§ aHUS,TTP: how to distinguish
and what to do

§ Consumptive Coagulopathy in 
the ICU

§ Complement and 
Innate immunity
§ Intracellular
Complement and 

Adoptive Immunity
§ Targeting

Complement to Treat
Hematological

diseases

Congenital TTP
Acquired TTP

Education Session, Presidential Symposium, Ham-Wasserman Lecture, abstracts

§ Thrombocytopenia
due to platelet

activation: HIT and 
beyond



Scully M et al

48 PTS

5 PTS

29 PTS 7 PTS

40 U/Kg d1, 20 U/kg d2, 15 U/kg from d3 until 2 days after resolution

40 U/Kg once a week   

cTTP: ulra rare disorder caused by an inherited deficiency of ADAMTS13 ( 5% of all TTP)



No acute events occurred while patients were receiving rADAMTS13 prophylaxis
8 suspected acute TTP events were treated in 7 patients



ü No serious TEAEs related to rADAMTS13 were reported (nausea, feeling hot, 
thrombocytosis)

ü No neutralizing antibodies against ADAMTS13 were observed

ü All 3 acute TTP events treated with rADAMTS13 resolved promptly with the treatment 
protocol

ü The resolution of acute TTP events and an improvement in platelet count in patients with 
cTTP following treatment with rADAMTS13 was closely related to higher ADAMTS13 
activity exposure

Conclusions



Arm 1: placebo given post-PEX and 12 hours post-PEX

28 Adult
with iTTP

Arm 2: rADAMTS13 40 IU/kg intravenous (IV) given post-PEX and
placebo 12 hours post-PEX

Arm 3: rADAMTS13 40 IU/kg IV given post-PEX and 12 hours post-PEX

R

Scully M et al, EHA Frankfurt June 2024

Patients received treatment until clinical remission (platelet normalization [≥150 ×10 9/L] and lactate dehydrogenase
levels <2 × upper limit of normal for ≥48 hours following initial platelet normalization



Primary endpoints: ADAMTS13 activity levels and PK/PD relationships. 
Secondary endpoints:  incidence of treatment emergent adverse events (TEAEs), serious TEAEs, and 
changes in antibody levels

Higher plasma ADAMTS13 
activity exposures were
achieved in Arm 2 vs Arm 1 (up 
to 5.4-fold higher geometric
mean [GM] for maximum 
concentration [Cmax]
and Arm 3 vs Arm 1 (up 
to 11.7-fold higher GM 
for Cmax

Scully M et al

Serious TEAEs:
- 6 in arm 1
- 2 in arm 2
- 3 in arm 3



November 2024

rADAMTS13 approved as prophylactic or on-demand enzyme replacement therapy for 
adult and pediatric patients with congenital thrombocytopenic purpura (cTTP)



- cTTP: ulra rare disorder caused by an inherited deficiency of ADAMTS13 ( 5% of alla TTP)
- Most estimates suggest a prevalence of 0.5 to 2 cases per million population

AIM



§ ADAMT13 variants were obtained from the gnomAD (v2.11)
§ gnomAD: 125,748 exomes and 15,708 genomes from unrelated individuals
§ Individuals with severe pediatric disease and their first degree relatives are excluded

§ Results were compared to the Human Gene Mutation Database (HGMD), Leiden 
Open Variation Database (LOVD v 3.0), Clin Var and literature

METHOD



2212 ADAMTS13 variants
were found in gnomAD

992: frameshifts, nonsense, 
splicing variants (-8/+8)

250 variants predicted
pathogenetic by in silico or 

already reported to be 
associated with cTTP

Novel Reported

16
7

83



ESTIMATED GLOBAL PREVALENCE OF cTTP USING ONLY THE REPORTED VARIANTS (n = 83)



NUMBER OF ALLELES AFFECTED BY REPORTED AND NOVEL VARIANTS



Conclusions

§ We estimated the worldwide and within-population prevalence of cTTP using 141,456 
genome and exomes sequencing data from gnomAD

§ We provided a global mutational landscape of ADAMTS13 by identifying 167 novel
variants and creating and evidence-based dataset of 250 known pathogenetic variants

§ Based on this population-based genetic epidemiology study, the prevalence of cTTP is
substantially higher than previously suggested

§ Probably a large number of cTTP patients are underdiagnosed



§ A UK group recently reported that delayed normalization of ADAMTS13 activity was seen in acute 
iTTP patients receiving caplacizumab (Prasannan et al, Blood 2023)

§ However there has been no evaluation of the temporale changes in anti ADAMTS13 IgG levels nor
of ADAMTS 13 functional inhibitors in the acute phase

§ Therefore we analyzed the temporal changes of ADAMTS13 activity and its inhibitor in acute 
iTTP cases before and after introduction of caplacizumab

§ Primary iTTP patients diagnosed from January 2019 –July 2023; once a week or more ADAMTS13 
monitoring for ADAMTS13 activity and inhibitor during acute phase

§ Capla treatment group vs non Capla treatment group



Demographic and biochemical data of enrolled patients



Treatement administered to the enrolled patients





Recovery of ADAMTS13 activity and platelet counts

In the caplacizumab group, iTTP patients experienced:
• A delayed recovery of ADAMTS13 avtivity
• Faster normalization of platelet count

Capla group
(n=14)

Non Capla group
(n= 16)

P value

Time from 1° TPE to ADAMTS13 activity > 10%, d 43 (31.0-55.0) 23 (14.5-33.3) 0,014

Time from 1° TPE to ADAMTS13 activity > 20%, d 52 (33.0-55.0) 25 (20.5-43.5) 0.134

Time after last TPE to ADAMTS13 activity > 10%, d 35 (11.3-41.3) 2 (2.0-3.0) <0.001

Time after last TPE to ADAMTS13 activity > 20%, d 38.5 (17.5-48.5) 11.0 (3.0-18.8) 0.008

Time to achieve plt count > 100 x 10 9/L, d 5 (4.0-5.0) 8.5 (5.8-15) < 0.001



Mingot-Castellano M.E. 
et al. Blood 2024



Background and aim





Method





ADAMTS13 Conformation at Timepoints of Interest

ADAMTS13 for each of 32 episodes tested at the four time points: initial ADAMTS13 
relapse, peak of response, interim follow up , next relapse

N= 14N= 32

N= 18

N= 29 N= 32

N= 3





J Thromb Haem 2023
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Experimental
Group

Historical
Control Group

N relapse 1 6

N patients with 
relapses

1 4

Time to relapse 
(months)-
median range

43 28.5 (2.5-
97)

Experimental
Group (n= 9)

Historical
Control Group 
(n=20)

P value

Average N of 
PEX

14.8 16.1 >0.05

Average time 
to remission 
(days)

11.4 11 >0.05

Average lenght
of stay (days)

27.3 24.9 >0.05

EG: daily PE, prednisone 1 mg/kg, and danazol 600 mg; tapering of steroid and danazol
HC: PE with or without steroid (patients treated from 2000 to 2007) 

Accrual target: 16 patients to detect a 40% decrease in the n of PE’s with 80% power and a level of significance of 0.05: The study was terminated in 
2018 due to low accrual



TPE free cohort
SOC cohort
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No, at risk
TPE-free cohort
SOC cohort

42 7          2         0          0         0          0
59       17        1          1          1         1          0

Retrospective study:
42 iTTP pts, with increase in plt count after 1° Capla (TPE free cohort)
vs
59 iTTP pts receiving Capla + TPE + IS (SOC cohort)

median time to platelet count normalization
ü 3 and 4 days; P = 0.31

no significant differences in clinical
response, exacerbations, refractoriness, 
or iTTP-related deaths

TEAE: 26.2 vs 25.4



SUMMARY

§ rADAMTS13  as first targeted replacement treatment in cTTP
§ Suggestions and evidence of underestimated number of cTTP
§ New insights in ADAMTS13 conformation changes during treatment of iTTP
§ New (?) treatment option to reduce relapse risk of iTTP
§ Treatment of iTTP without PEX…(?!)



San Diego, December 2023 -----à and again in December 2024.. .


