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Is it worth on taking your 
patient to transplant? 



Which are the potential 
benefits? 





What does the patient 
have to lose? 



Transplant-related toxicities 

• During the procedure 

• Long-term side effects 

  - sterility 

  - cataract 

  - hair changes 

  - short stature 

  - chronic graft-vs-host disease 



9% 

22%  
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Relapse of the 
malignant 

disease 



HSCT in earlier phases of the disease 

↓ Toxicity 

↓ Long term side effects 

↓ Relapse  

↑ Chance of cure 



Transplants should be indicated if 
overall survival with transplant is 
larger than with chemotherapy 

TRANSPLANT-RELATED MORTALITY 





Which patients to transplant? 

• Limited resources 

• Limited number of beds 

• Set up priorities 

 

 

      Criteria 

Urgency 

Curability 





Which patients to transplant first? 

• Aplastic anemia 

• Osteopetrosis 

• Severe combined immunodeficiency 

• Acute leukemia in 2nd remission 

• Myelodysplastic syndrome 

• Chronic myelogenous leukemia 
 

 

* Children have priority 



Which patients to transplant first? 

• Aplastic anemia 

• Osteopetrosis 

• Severe combined immunodeficiency 

• Severe sickle cell anemia 

• Acute leukemia in 2nd remission 

• Myelodysplastic syndrome 

• Chronic myelogenous leukemia 
 

* Children have priority 



Which donor to use? 

The best available donor: 

- Matched sibling  

- Matched unrelated adult 

- Unrelated cord blood  

 (> 6/8: high resolution A,B,C,DR; no  

 double mismatches, good cellularity) 

- Haploidentical related donor 

 



Which allogeneic graft to use? 

- Bone marrow 

- Peripheral blood 

•Risk of central lines in children  

•Risk of leukapheresis in small 
children 



Matched sibling 
donors 



Eapen. JCO 2004; 22(24):1 







Severe Chronic GVHD 

Peripheral blood >> Bone Marrow  

(48% vs. 32%, p < 0.001) 





Which allogeneic graft to use? 

- Bone marrow 

- Peripheral blood 

•Risk of central lines in children  

•Risk of leukapheresis in small 
children 



Consensus indications 

• European  – EBMT  

     http://ebmtonline.forumservice.net 

• American  – ASBMT     

     www.effectivehealthcare.ahrq.gov/ 
    stem-cell-children.cfm  

• British   – BSBMT http://bsbmt.org 

• Scottish   - Royal Hospital for Sick Children  

• Brazilian  – SBTMO – Pediatric BMT Group 



http://bsbmt.org 

  





Pediatric Acute Lymphoblastic Leukemia 

• Autologous transplants are not indicated 

• Allogeneic transplants: 

Third remission 

– Second remission 

– First remission 
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Barrett 1994 NEJM 331:1253-1258  

ALL in CR2:  

Matched sibling 
donor BMT  

vs.  

Chemotherapy 



ALL in 2nd remission 

Risk  Relapse    EFS  Transplant 

High  Early marrow  5-15%  Any BMT 

(25%)  CNS/testes   20-25%    

Interm BM 2-4 years  40-60%  Related  

(65%)  Combined   40-60%  

Low  non-T  > 4 yr-BM 60-70%   Chemo + RT 

(10%)  non-T  > 4 yr-EM 60-80% 

Chessels  Hematology 2000  
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Pediatric Acute Lymphoblastic Leukemia 

• Autologous transplants are not indicated 

• Allogeneic transplants: 

Third remission 

Second remission 

– First remission 

• t(9;22)  

• hypodiploid (<44) chromosome number 

• induction failure (M2/3 marrow on D29) 

• 11q23  

• minimal residual disease 

 



340 mg/m2/dia 



Long-term follow-up of imatinib in pediatric Ph+ 

ALL: Children's Oncology Group AALL0031 

Additional mutations = 

worse prognosis 

5 years 

P=0,6 

N = 28 
N = 21 
N = 13 

70% 

65% 

56% 



Pediatric Acute Lymphoblastic Leukemia 

• Autologous transplants are not indicated 

• Allogeneic transplants: 

Third remission 

Second remission 

– First remission 

• t(9;22) : chemotherapy + TKI 

• hypodiploid (<44 chromosomes) 

• induction failure (M2/3 marrow on D29) 

• 11q23  

• minimal residual disease 

 





Hypodiploid + MRD 

• MRD after consolidation cycle 2  

 

4-year DFS rates:  

• MRD < 0.01% =  83% with BMT  

    47% with chemotherapy 

• MRD > 0.01% =  56% with BMT  

    29% with chemotherapy 



Pediatric Acute Lymphoblastic Leukemia 

• Autologous transplants are not indicated 

• Allogeneic transplants: 

Third remission 

Second remission 

– First remission 

• t(9;22) : chemotherapy + TKI 

hypodiploid (<44 chromosomes) 

• induction failure (M2/3 marrow on D29) 

• 11q23  

• minimal residual disease 

 





14 cooperative groups 

1985 – 2000 

44.017 children 

1.041 induction failures 

(2,4%) 

 



Pediatric ALL with induction failure 



< 6 years of age 

B-lineage ALL (non-MLL) 



ALL – T lineage 



Pediatric Acute Lymphoblastic Leukemia 

• Autologous transplants are not indicated 

• Allogeneic transplants: 

Third remission 

Second remission 

– First remission 

• t(9;22)  

? hypodiploid (<44) chromosome number 

Induction failure (M2/3 marrow on D29) 

• 11q23  

• MRD D29 >0,1% 

 





QT  N = 170 

TMO  N = 11 



MLL+ and age < 6 months and : 

> 300.000 leukocytes at diagnosis or  

> 1000 blasts PB after 8 days on steroids 



Pediatric Acute Lymphoblastic Leukemia 

• Autologous transplants are not indicated 

• Allogeneic transplants: 

Third remission 

Second remission 

– First remission 

• t(9;22)  

? hypodiploid (<44) chromosome number 

Induction failure (M2/3 marrow on D29) 

• 11q23  

• Minimal Residual Disease D29 >0,1% 

 
D+78 
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Acute lymphoblastic leukemia 

• Acute myeloid leukemia 

• Myelodysplastic syndrome 

• Chronic myelogenous leukemia 

• Lymphomas 

Pediatric Malignant Diseases 
Treated with Allogeneic 

Transplantation 





Pediatric Acute Lymphoblastic Leukemia 

• Autologous transplants are not indicated 

• Allogeneic transplants: 
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Pediatric leukemia: 

Cytogenetics and/or 

Molecular markers 

Measure response 





Acute lymphoblastic leukemia 

Acute myeloid leukemia 

• Myelodysplastic syndrome 

• Chronic myelogenous leukemia 

• Lymphomas 

Pediatric Malignant Diseases 
Treated with Allogeneic 

Transplantation 



Overall survival after myeloablative 
transplants for Myelodysplastic Syndrome 

1996-2001 
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http://instruct.mcw.edu/IBMTR/BWebServer/summarysldset/summset2_files/frame.htm  IBMTR 2003  

Early diagnosis and transplant referral 



Acute lymphoblastic leukemia 

Acute myeloid leukemia 

Myelodysplastic syndrome 

• Chronic myelogenous leukemia 

• Lymphomas 

Pediatric Malignant Diseases 
Treated with Allogeneic 

Transplantation 







• EBMT  

• BMT Jan, 1985 - Dec, 2001 

• N = 314 children 

• Median 14 years 

–182 MSD; 132 MUD 

• Bone Marrow 

Cwynarski - Paediatric and Chronic Leukaemia Working Parties of the European Group 

for Blood and Marrow Transplantation. Blood, 2003; 102 (4):1224 



Cwynarski - Paediatric and Chronic Leukaemia Working Parties of the European Group 

for Blood and Marrow Transplantation. Blood, 2003; 102 (4):1224 



Overall survival 

Cwynarski, 2003 





Gratwohl. Haematologica 2006; 91:513 



Gratwohl. Haematologica 2006; 91:513 

All pt 
 

MSD 





R-ICE: Rituximab + Ifosfamide – Carboplatin – Etoposide 

Autologous BMT 

Anaplastic Large Cell 

Lymphoma 





brigada 
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