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Outline

1) Diagnosi e stratificazione prognostica della TTP immunomediata (iTTP)

2) Trattamento della iTTP in fase acuta

3) Trattamento della iTTP durante la remissione clinica

4) Trattamento della TTP congenita (cTTP)



Bhandari S, et al. N Engl J Med. 2019; Zheng XL, et al. 
J Thromb Haemost. 2020 

TTP: a life-threatening disease

Rare thrombotic microangiopathy:

• Platelet consumption à severe thrombocytopenia

• Red blood cell fragmentation à Coombs-negative hemolytic anemia

• Formation of platelet-rich thrombi in the microcirculation à tissue 
ischemia (brain, kidney, heart)

• 90% lethal if not promptly treated

Caused by ADAMTS13 severe deficiency (activity <10% of normal)
– ADAMTS13 gene mutation [congenital TTP (cTTP)]
– Autoantibodies [acquired immune-mediated TTP (iTTP)]

5%
95%

A microvessel in a healthy individual vs a patient with TTP



Diagnosi e stratificazione prognostica della iTTP - premessa

HR for mortality (95% 
CI)

First PEX at ICU admission 0.284 (0.112, 0.717)

First PEX Day 1 0.449 (0.275, 0.907)

First PEX Day 2 0.776 (0.377, 1.598)

First PEX after Day 2 Ref

Zheng XL, et al. J Thromb Haemost. 2020; Van de 
Louw A, et al. PLoS One. 2021

Cumulative survival

• Nella TTP «time is life» • La decisione di iniziare terapia si basa sul PLASMIC 
score, non sull’esito di ADAMTS13 (ISTH guidelines)

PLASMIC ≥6  à  alto



Diagnosi e stratificazione prognostica della iTTP - novità da ASH

1) Ridurre le barriere al test ADAMTS13

• FAST4TMA operates across the United States, coordinating 
testing via a centralized high-throughput reference lab 

• In- and out-patients (48% prelievi domiciliari)
• Cost-effective à saved approximately $4.34 million in 

downstream care costs (unnecessary PEX, admissions)

• Patient benefit à early recognition of ADAMTS13 relapse

2) Migliorare gli score diagnostici…

• PLASMIC score (7 items) ha basse specificità (58%) e PPV (51%)
• TTP-14 usa 14 items (4 clinici + 10 lab)

• TTP-14 mantiene accuratezza diagnostica in pazienti over60 (AUC 
0.98) e in caso di mancanza di variabili di laboratorio

3) … ma gli score prognostici ?



Current agenda: 
plasma-free 
treatment

1924 1974 1984 1994 2004 2014 2025

1982
Role of ULWVF

1924
First case of TTP

1996
Plasma ADAMTS13 purification

2001
ADAMTS13 gene cloning

2018
Open conformation of 

ADAMTS13

1959
Steroids

1977
Plasma infusion PEX

1991
PEX + steroids

2002
Rituximab

2013
Bortezomib

2025
Capla 1000+ Project

2019, 2022
Obinutuzumab, Daratumumab

2016
Caplacizumab Phase II (TITAN)

2019
Caplacizumab Phase III (HERCULES)

Cataland SR, et al. Blood. 2024
Coppo P, et al. EClinicalMedicine. 2025

Trattamento della iTTP in fase acuta - premessa

PEX reduced mortality 
90% à 10%

RTX reduced relapses

Caplacizumab reduced 
exacerbations
and mortality to <2%



Trattamento della iTTP in fase acuta - nuovi paradigmi PEX-free

Truma A, et al. Thromb Res. 2024; Volker L. ASH 2025 
educational; Sukumar S. ASH 2025 educational

Warnings 
about PEX-free approach

• Solo in centri TTP-expert
• Disponibilità PEX 24/7
• Dosaggio ADAMTS13 24/7 entro 

poche ORE

• Stroke nel 30-40% dei pazienti all’esordio

• Stroke overt e silenti nel 50% dei survivors 
durante follow-up

… e unmet needs
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Rationale: the initial thrombus burden at the time of iTTP diagnosis 
remains unresolved à prolonged ischemic organ damage

Modelli murini di TTP (VWF-rich) e diabete (fibrin-rich)

• TGD001 riduce la perdita di tessuto neuronale

• TDG001 agisce in maniera proporzionale al contenuto di VWF

1) TGD001 in murine models
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2) TGD001 in healthy volunteers

t1/2 = 2 - 8 hours



Trattamento della iTTP durante la remissione clinica - the more the ADAMTS13 the better?

• 30-50% of iTTP patients eventually relapse

• Low ADAMTS13 activity during remission is the strongest predictor of clinical relapse

• iTTP survivors can develop long-term cerebro/cardiovascular complications

• Low ADAMTS13 activity during remission appear to increase the risk of vascular disease…

Sonneveld MAH, et al. Blood. 2015; Upreti H, et al. Blood. 2019

• 287 healthy relatives of probands with early-
onset cardiovascular disease

• the vWF:ADAMTS13 ratio was higher in those 

with WMH vs those without WMH

• higher in those with large WMH

• significantly associated with large WMH in a 

model adjusted for all cardiovascular risk factors

(WMH)

… in iTTP survivors … and the general population!



• In case of ADAMTS13 relapse (activity <20%) during remission, rituximab prevents clinical relapses

• Median duration of response: 17.5 months

Jestin M, et al. Blood. 2018; Bichard C, et al. Blood Adv. 2022; Weisinger J, 
et al. Am J Hematol. 2025; Fatola A, et al. Blood Adv. 2025; Giannotta JA, 
et al. J Thromb Haemost. 2025

BUT…

• 10-15% of patients do not respond to rituximab (> Black people)

• ADAMTS13 relapse-free survival may progressively shorten

Trattamento della iTTP durante la remissione clinica - l’armamentario a nostra disposizione

Cyclosporine A 

Mycophenolate

Azathioprine

Bortezomib

Obinutuzumab

• The efficacy of other immunosuppressive drugs relies on limited 
evidence (non-controlled studies)

68%

80%

60%
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• Randomised, UK multicentre, non-inferiority trial

• 70 patients in clinical remission but ADAMTS13 relapse 

• N=35 RTX 375 mg/mq x4 weeks (standard) vs                                
N=35 RTX 200 mg x4 weeks (low dose)

No difference in median time to retreatment after low dose RTX compared to standard dose

But more re-treatments in the first 12 months with low dose

SAFETY: similar rates of infusion reactions and delayed AEs

non-constant treatment effect

Quale dose di rituximab ?
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First data cut-off: 31 July 2025

- N = 20 patients 
- 7 Centers (Italy, France, Spain, The Netherlands)

- Median 3 previous treatments

(Final data analysis: ongoing on 31 patients, 14 Centers)

75% overall response

15 / 20 patients
11  ADAMTS13 complete remissions

4   ADAMTS13 partial remissions

• Median time to response:  26 days
• Median duration of ADAMTS13 remission:  11 months
• 8 immediate infusion reactions (6/8 mild), IV > subcu
• 1 zoster infection (non prophylaxed patient)

66% sustained response
(> 6 months)
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iTTP patients often carry the region IGHV1-69 (anti-ADAMTS13 antibodies)

1) CART1-69 effectively prevents TTP in a mouse model

2) CART1-69 do not eliminate normal B cells in iTTP patient samples 



Trattamento della TTP congenita (cTTP) - premessa

Epidemiology
• Incidence: 2-6 people per 1,000,000 per year
• 38% childhood onset (1/3 neonatal, infections)  /  62% adult onset (2/3 pregnancy, infections, immunization)
• Only 50% diagnosed at first episode (misdiagnosis: ITP, Evans syndrome, aHUS)

Treatment goals
• Reduce acute episodes
• Reduce end-organ damage (ischemic stroke, renal impairment)
• Reduce symptom burden (headache, depression/anxiety, abdominal pain, fatigue)

Who should receive prophylaxis
• Recurrent episodes of overt TTP
• During pregnancy
• … maybe all patients ? à 50% of non-overt cTTP patients aged >40y have had an arterial event

Which prophylaxis?

Taylor A and Scully M. ASH 2025 educational

Fresh frozen plasma (FFP) 
10-15 mL/kg

Recombinant ADAMTS13 
40 IU/kg

vs



Trattamento della TTP congenita (cTTP) - novità da ASH 2025

N=48 patients randomized
Median age (range): 32.5 years (3-68)

• Acute TTP events: 0 in rADAMTS13 vs 1 in PBT

• Less isolated TTP manifestations with rADAMTS13:
- Isolated thrombocytopenia (29% vs 47%)
- Hemolytic anemia (18% vs 27%)
- Less clear effect for neurological, renal and 

abdominal manifestations

rADAMTS13 advantages vs PBT

• Peak levels: 70-100% (vs 20%)

• Volume: 10 mL (vs 0.5-1 L)

• Time of admin: 5 min (vs 2-3 h) 

• Serious AEs:
0 rADAMTS13-related vs
1 PBT-related

• Discontinuation/interruption
0 rADAMTS13 vs 19 PBT

• No neutralizing antibodies

ISTH guidelines 2025 update: use of recombinant ADAMTS13 over fresh frozen plasma
(strong recommendation, moderate certainty evidence)



Conclusioni

1) Diagnosi e prognosi della iTTP

• Lo score TTP-14 potrebbe migliorare la specificità diagnostica rispetto al PLASMIC 
• Non abbiamo ancora score prognostici validi

2) Trattamento della iTTP in fase acuta
• Con l’attuale standard of care la mortalità si è ridotta a <2%
• Ma il danno microangiopatico già occorso non è recuperabile

3) Trattamento della iTTP durante la remissione clinica

• E’ possibile ottenere remissioni ADAMTS13 anche con dosaggi ridotti di rituximab (200 mg/week x 4 settimane)
• I pazienti rituximab-refrattari sono difficili da gestire, in mancanza di chiare evidenze prospettiche controllate

(daratumumab? obinutuzumab? in futuro CAR-T cells dedicate?)

4) Trattamento della TTP congenita (cTTP)
• La profilassi con ADAMTS13 ricombinante offre benefici di efficacia e di sicurezza rispetto alla profilassi basata

sull’infusione di plasma

à trattare rapidamente tutti i pazienti con tripletta (PEX+steroide+capla)

à trombolitico TGD001 promettente per ridurlo
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