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Incidenza annuale dei tumori dell’età pediatrica

25

30

35

In
ci

de
nz

a
 a

nn
ua

le
 p

er
 m

ili
o
ne

0

5

10

15

20

In
ci

de
nz

a
 a

nn
ua

le
 p

er
 m

ili
o
ne

ALL 

BT NBS

NHL

W
T

HD

AM
L

RM
S

RBS



CHILDHOOD ACUTE LEUKEMIA

• ALL accounts for 80% of all childhood acute 
leukemia;

• Among childhood ALL, 80-85% of patients have 
BCP ALL, 15-20% T-ALL and 2-3% mature B-ALL;BCP ALL, 15-20% T-ALL and 2-3% mature B-ALL;

• With the remarkable exception of Down-Syndrome 
patients, there is no genetic predisposition to 
develop acute leukemia.



Leucemie acute-Distribuzione per età

PiccoPicco

2-4 anni

Predominanza dei

maschi 



Presentation of childhood leukemia

• Hyperleukocytosis and huge 
organomegaly;

• Pseudoaplastic/single-bilinear cytopenia;• Pseudoaplastic/single-bilinear cytopenia;
• «Rheumatic disease»;
• Bone pain/swelling;
• Mediastinal involvement;
• Chloroma/granulocytic sarcoma;



LLA-Caratteristiche cliniche 
alla diagnosi

Caratteristica Percentuale di casi

Febbre 61

Petecchie/Porpora 48Petecchie/Porpora 48

Dolori osteo-articolari 25

Linfadenopatia 50

Splenomegalia 63

Epatomegalia 68



LLA-Caratteristiche di laboratorio 
alla diagnosi

Caratteristica Percentuale di casi

Conta leucocitaria

< 10,000 53

10,000-49,000 3010,000-49,000 30

> 50,000 17

Emoglobina (g/dl)

< 7 43

7 – 11 45

> 11 12

Conta piastrinica (mm3)

< 20K 28

20 - < 100K 47

> 100K 25





Eterogeneità genetica nella
LLA dell’infanzia

Eterogeneità genetica nella
LLA dell’infanzia
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The impact of a more sophisticated 
cytogenetic classification

Moorman AV et al. Lancet Oncology 2010;11:429-438





Concepts of Today for the Future:  Optimizing 
Therapy

Define the molecular specific response profile
Dx expression analysis

Responsive
genotype

Unresponsive
genotype genotype

“Conservative”
therapy

“Aggressive” 
therapy

MRD monitoring

“Hi-risk”

Courtesy of Jerry Radich, FHCRC





Event-free survival (A) and cumulative incidence of  relapse (B) according to PCR-MRD classification in  
3184 pB-ALL patients

Conter V. et al. Blood 2010;115:3206 -3214



Five-year relative survival rates for selected primary 
cancers according to year of diagnosis (1975–2006) 

among children younger than 20 years of age 

Pui, C.-H. et al. Nat. Rev. Clin. Oncol. 2011;28;8:540-549 



PROTOCOLLI AIEOP PER LEUCEMIE 
LINFOBLASTICHE ACUTE

Sopravvivenza per generazione di protocollo91.0 (89-92)

Anni dalla diagnosi
Numero di pazienti a rischio



TRATTAMENTO MULTIDISCIPLINARE ARMONICO 
e INTEGRATO

TRATTAMENTO MULTIDISCIPLINARE ARMONICO 
e INTEGRATO

SupportoSupporto
metabolicometabolico

RADIORADIO
TERAPIATERAPIACHIRURGIACHIRURGIA

SupportoSupporto
socialesociale

Supporto organizzativoSupporto organizzativo

SupportoSupporto
trasfusionaletrasfusionale

SupportoSupporto
immunologicoimmunologico

SupportoSupporto
antianti--infettivoinfettivo

CHEMIOCHEMIO
TERAPIATERAPIA

IMMUNOIMMUNO
TERAPIATERAPIA

LENILENI
TERAPIATERAPIA

SupportoSupporto
psicologicopsicologico

SupportoSupporto
Spec.Org.Spec.Org.



LLA: elementi del trattamento 
polichemioterapico

• Fase citoriduttiva e di induzione della 
remissione

• Necessità di consolidare il risultato ottenuto • Necessità di consolidare il risultato ottenuto 
con la fase di Induzione.

• Reinduzione

• Trattamento specifico sul Sistema Nervoso 
Centrale

• Mantenimento



International BFM

Study Group

Belgio
Francia
Germania
Ungheria
Italia
Svizzera 

Tutti i centri
Alcuni centri

Italia
Svizzera 
Olanda

Argentina
Cile
Repubblica Ceca
Hong Kong



Protocollo AIEOP/BFM-ALL 2000 
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AIEOP-BFM ALL 2009 outline with randomized studies

HR

PEG-ASP 2500 IU/m2 1 dose vs 10 
doses, over 20 weeks in total

PEG-ASP 4 x 2500 IU/m 2 
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Savage DG and Antman KH, N Engl J Med, 2002



Schultz KR, et al. J Clin Oncol 2010



Probability of OS in adolescents treated in pediatr ic Institutions with 
pediatric protocols or in adult Institutions with a dult protocols

Boissel N, et al. J Clin Oncol 2003



Quel che rimane ancora 
da superare………….da superare………….



� 7/769 Patients < 10 Years Developed AVN – 1%

� 126/1287 Patients ≥ 10 Years Developed AVN – 9.8%
�10-12 Years 32/505 7%

AVN – CCG 1961

�10-12 Years 32/505 7%
�13-15 Years 53/520 12.6%
�16+ Years 41/262 18.5%

� Incidence of AVN Twice As High In Females
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CCG-1961 AVN by RER Groups
(Age 10+ Yrs)

5 Yr Rate RHR

Continuous DEX       14.6%       2.08
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AVN Incidence In 16+ Patients
Continuous vs. Discontinuous Dexamethasone

Continuous Dex

P = .0003

Discontinuous Dex

P = .0003









Factors influencing the prognosis of 
children with relapsed ALL

Major variables
• Duration of first CR
• Site of relapse• Site of relapse
• Immunophenotype

Minor variables
• Sex
• Age
• PB blast count at time of relapse



BFM Classification of Relapsed Childhood ALL

S1 1. Late extramedullary relapses.

S2 1. Early extramedullary relapses;
2. Very early extramedullary relapses;
3. Non-T late bone marrow relapses;
4. Non-T combined early / late relapses.

S3 1. Non-T early bone marrow relapses.

S4 1. Very early bone marrow relapses;
2. Very early combined relapses;
3. T phenotype bone marrow relapses.

•Very early relapse : < 18 months from diagnosis.
•Early relapse : > 18 months from diagnosis, but < 6 months from treatment discontinuation.
•Late relapse: > 6 months from treatment discontinuation.
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EFS of childhood relapsed ALL
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_____ S1:  n =   35; cens =   26; pEFS = .70 ± .09
_____ S2:  n = 390; cens = 271; pEFS = .61 ± .03
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P < 0.001
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IntReALL 2010
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ALL in 2 nd CR – MUD HSCT
Disease-free survival by year of HSCT
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2005 – 2009: N = 110; E = 44
2000 – 2004: N = 84; E = 45
1995 – 1999: N = 44; E = 28

2000 – 2004 = 46% (36-57)

1995 – 1999 = 36% (22-51)

AIEOP BMT Registry January 2012















Cohort
Dose level 
µg/m²/day

Patients 
Treated, n

No of SAEs 
regardless of 

causality
No of DLTs

Cytological complete remission 
(CR) / molecular remission (MR) in 

bone marrow

1 5 5 4 0 2 CR and 2 MR 

Table: Summary of Dose Cohorts and Outcomes (Jan 2013)

2 15 7 2 1 4 CR and 4 MR 

3 30 5 3 2 2 CR and 2 MR

Total 17 9 3 8 CR and 8 MR 


