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I nuovi farmaci hanno modificato la strategia trapiantologica delle 

leucemie linfoblastiche acute nel bambino?



INTENSIFICAZIONE DELLA DOSE 
TERAPIA DI SUPPORTO
STRATIFICAZIONE DEL RISCHIO



Conter et al. Blood 2010

PROTOCOLLO AIEOP LLA 2000
STUDIO COOPERATIVO AIEOP-BFM

1. PPR
2. no RC gg+33
3. t(9;22) o t(4;11)
4. MRM 10-3 alla fine della IB

IR, 77.6%

SR, 92.3%

HR, 50.1%



Conter et al. Blood 2010

PROTOCOLLO AIEOP LLA 2000
STUDIO COOPERATIVO AIEOP-BFM

HR, 34.9%

IR, 21%

SR, 6%









INDICAZIONI TRAPIANTO CELLULE STAMINALI EMOPOIETICHE



INDICAZIONI TRAPIANTO CELLULE STAMINALI EMOPOIETICHE

GOOD RISK
1. GPR
2. M1/M2 gg + 15
3. RC post induzione

POOR RISK
1. PPR
2. M3 gg + 15
3. No RC post induzione

Donatore HLA identico (9/10 o 10/10)

Donatore familiare/non familiare
Matched/Mismatched/Aplo



S2 
1. Donatore familiare -> tutti
2. Donatore non familiare HLA identico ->  tutti tranne ricaduta > 48 m con MRD bassa

S3-S4
1.  Qualsiasi tipo di donatore

S1 EM >= 6 m da OT

S2 EM < 18 m da dgn o 18m da dgn o < 6 m da OT, BM >= 6 m 
da OT, BM + EM non T  

S3 BM >= 18 m da dgn o < 6 m da OT non T

S4 BM < 18 m da dgn o BM + EM < 18 m da dgn, BM-T



Acute Lymphoblastic Leukemia

Age 1 – 18 years
Number of patients transplanted 2000 - 2014

CO AIEOP January 2016



Acute Lymphoblastic Leukemia
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Acute Lymphoblastic Leukemia
Age 1 – 18 years

Number of patients transplanted in 1st CR per year

CO AIEOP January 2016

Total = 401



Acute Lymphoblastic Leukemia
Age 1 – 18 years

Number of patients transplanted in 2nd CR per year

CO AIEOP January 2016

Total = 724



Acute Lymphoblastic Leukemia
Age 1 – 18 years

Number of patients transplanted with disease per year

CO AIEOP January 2016

Total = 67



I nuovi farmaci hanno modificato la strategia trapiantologica delle 

leucemie linfoblastiche acute nel bambino?

Ridurre l’utilizzo della procedura trapiantologica

Rendere accessibile la procedura trapiantologica



LLA Ph+



Pre-TKI

Aricò et al. NEJM 2000

326 pt, dgn 1986-1996

Best prognosis ≤ 10 y, WBC dgn ≤ 50000/mmc

Worst prognosis WBC dgn > 100000/mmc 

Aricò et al. JCO 2010

610 pt, dgn 1995-2005

EFS 28% 5 y



AALL0031

Schultz et al. JCO 2009

44 pt 

25 CT + Imatinib 280 days

13 CT + Imatinib 280 days + HSCT SIB

6 CT + Imatinib 280 days + HSCT NON SIB

dgn 2002-2006

80%

35%

3 y EFS

Schultz et al. Leukemia 2014

5 y EFS

Esclusione di pts con induction failure

MRD no ruolo su outcome

70%



EsPhALL

Biondi et al. Lancet Oncol 2012

Analisi pazienti arruolati tra 2004 e 2009 (stop randomization nel 2009)



EsPhALL

Biondi et al. Lancet Oncol 2012

75.2%

55.9%

53.5%

GOOD RISK

POOR RISK

80% pts (GR e PR) HSCT

16 pts imatinib senza HSCT, poor outcome

EFS 4 y

p=0.06



OPEN QUESTIONS

1. Riduzione di intensità della backbone therapy

2. Durata ottimale TKI (tossicità tardiva!)

3. Ruolo HSCT in 1 RC

4. Utilizzo e durata TKI post HSCT

5. Quale TKI utilizzare



SECOND GENERATION TKI - DASATINIB -

Studi fase I/II monoterapia con dasatinib -> sicuro e tollerato 

(Zwaan et al. JCO 2013, Aplenc et al. JCO 2011)

Trial AALL0622 COG -> confermata sicurezza  ed evidenziato miglioramento di early response (no 
induction failures)   

[Slayton et al. Blood 2012 (abs), Slayton et al. PBC 2012 (abs)]

A Phase 2 Multi-Center, Historically Controlled Study of Dasatinib Added to Standard 
Chemotherapy in Pediatric Patients With Newly Diagnosed Philadelphia Chromosome 

Positive Acute Lymphoblastic Leukemia 
NCT01460160, CA180-372, AALL1122

Collaborators: COG, EsPhALL
Start date: January 2012

Active, not recruiting



CA180-372



SECOND GENERATION TKI

NILOTINIB

NCT01077544, fase I, completed

A Multi-center, Open-label, Pharmacokinetic Study of Oral Nilotinib in Pediatric Patients With Newly 
Diagnosed Chronic Phase (CP) Ph+ CML, With CP or Accelerated Phase (AP) Ph+ CML 
Resistant/Intolerant to Imatinib and/or Dasatinib, or With Refractory/Relapsed Ph+ ALL

No studi fase II

PONATINIB - RUXOLITINIB

Nessuno studio in ambito pediatrico



I nuovi farmaci hanno modificato la strategia trapiantologica delle 

leucemie linfoblastiche acute nel bambino?

Ridurre il ricorso alla procedura trapiantologica

Rendere accessibile la procedura trapiantologica



NUOVI FARMACI

TARGETED 
THERAPY

SMALL 
MOLECULES 
INHIBITORS

(EPZ 5675)

IMMUNOTHERAPIES

(monoclonal antibodies, 
CAR T-cells)

SMALL 
INTERFERING RNA 

(siRNA)



NUOVI FARMACI

TARGETED 
THERAPY

SMALL 
MOLECULES 
INHIBITORS

(EPZ 5675)

IMMUNOTHERAPIES

(monoclonal antibodies, 
CAR T-cells)

SMALL 
INTERFERING RNA 

(siRNA)

CD19 Blinatumomab, SGN19a, SAR3419, Combotox

CD20 Rituximab, Ofatumumab

CD22 Epratuxumab, Inotuzumab, Combotox, BL22, HA22

CD52 Alemtuzumab



BLINATUMOMAB - uso compassionevole -

TARGETED 
THERAPY

3 pt ricaduta post TCSE -> RC con MRD negativa 
(Handgretinger et al. Leukemia 2011)

(Schlegel et al. Haematologica 2014)

EFS

30%



“A Single-Arm Multicenter Phase II Study Preceded by Dose Evaluation to Investigate the 
Efficacy, Safety, and Tolerability of the BiTE® Antibody Blinatumomab (MT103) in Pediatric and 
Adolescent Patients With Relapsed/Refractory B-Precursor Acute Lymphoblastic Leukemia 
(ALL)”

This study is ongoing, but not recruiting participants

Studio fase I/II, NCT01471782

41 pts, LLA refrattaria/recidivate

63% recidiva post TCSE

Dose escalation 5-15 ug/m2/die (MTD 15 ug/m2/die)

32% pt remissione completa morfologica -> 69% HSCT

BLINATUMOMAB

TARGETED 
THERAPY

“Phase 3 Trial of Blinatumomab vs Standard Chemotherapy in Pediatric Subjects With HR First 
Relapse B-precursor ALL”

This study is currently recruiting participants

Studio fase III, NCT02393859

Start date October 2011

Start date March 2015



Fase I-II ADVL04P2, NCT00098839 

EPRATUZUMAB

TARGETED 
THERAPY

“A Feasibility Pilot and Phase II Study Of Chemoimmunotherapy With Epratuzumab (IND #12034) 
for Children With Relapsed CD22-Positive Acute Lymphoblastic Leukemia (ALL)”

This study is ongoing, but not recruiting participants

Epratuzumab in combinazione con CT di re-induzione -> ben tollerato

Raetz et al. PBC 2015

Raetz et al. JCO 2008



EPRATUZUMAB

TARGETED 
THERAPY

“International Study for Treatment of Standard Risk Chilhood Relapsed ALL 2010”

This study is currently recruiting partecipants

Fase III IntReALL SR 2010, NCT01802814

Start date February 2013



Difficoltà a svolgere 

studi clinici per le 

peculiarità del mondo 

pediatrico



1. NUMERI PICCOLI

2. FARMACI EFFICACI NELL’ADULTO NON SEMPRE SONO FRUIBILI NEL BAMBINO

3. MODELLI DI TUMORI PEDIATRICI DIFFERENTI DA QUELLI DELL’ADULTO

FROM BENCH TO BEDSIDE AND FROM BEDSIDE TO BENCH

1. DISEGNI STATISTICI DEDICATI
(arruolare il maggior numero di pazienti in breve tempo e in modo sicuro)

2. VALUTAZIONE DELLA DOSE E TOSSICITA’

3. NECESSITA’ DI STRATEGIE “DISEASE CENTRIC” E NON “DRUG CENTRIC”



BFM
Berlin-

Frankfurt
-Münster


