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Neuroblastic tumour presentations 

MIBG at diagnosis 











  Risk Group Pre-treatment 

      Group 

 Predicted 

5-year EFS 

Proportion 

of patients 

   Very low       A B C      >85%      28% 

      Low       D E F    76-85%      27% 

 Intermediate      G H I J    50-75%        9% 

      High  K N O P Q R     <50%      36% 

  Risk Grouping according to INRG 

Tom Monclair 2012 



 INRG Stage     Age 

  months 

     Histologic 

      Category 

    Grade of Tumor 

     Differentiation 

  MYCN 11q aberration       Ploidy  Pre-treatment 

   Risk Group 

     L1/L2 GN maturing 

GNB intermixed 
A  Very Low 

        L1 Any, except 

GN maturing or 

GNB intermixed 

    NA B  Very Low 

   Amp K  High 

        L2    <18 m Any, except 

GN maturing or 

GNB intermixed 

    NA 
          No D  Low 

         Yes G  Intermediate 

   ≥18 m GNB nodular 

Neuroblastoma 

      Differentiating 

     NA 

           

          No                                                    E  Low 

         Yes 

H  Intermediate* 
 Poorly differentiated  

  or Undifferentiated 

    NA 

   Amp         N  High 

        M   <18 m 

    NA 

      

      

Hyperdiploid F  Low 

  <12 m      Diploid I  Intermediate  

12 – <18m      Diploid J Intermediate 

  <18 m    Amp O  High 

  ≥18 m P  High 

       MS   <18 m 

     NA 

         No C  Very Low 

        Yes Q  High 

   Amp R  High 

 The International Neuroblastoma Risk Group Pre-treatment Classification Schema 
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            The INRG Survival Tree 

Tom Monclair 2012 



MIBG at diagnosis 

During induction 

End of induction 



Curie score vs SIOPEN score 

Post-Induction and EFS 

Post-induction Curie score and EFS:  
(COG A3973) 

CS < 2 (n=185) 

CS > 2 (n= 52) 

Poor EFS if Curie Score > 2 or SIOPEN score > 3 

  No. 3-yrs. pEFS p-value 

0-2 185 0.44.9±0.04 .  

> 2 52 0.15.4±0.05 p< 0.001 

COG:  > 90% of patients underwent BMT. 
   - Early separation in curves.  Higher risk patients.  

SIOPEN data: 74% underwent BMT. 
      - Highest  risk patients did not undergo BMT. 
        

Post-induction SIOPEN scores and EFS: 
(SIOPEN-HR-NBL-1)  

SIOPEN < 3 (n= 218) 

SIOPEN > 3 (n = 123) 

Patients 3-yrs. pEFS p-value 

0-3 218 0.44±0.04 0.002 

> 3 123 0.22±0.04 .  

Greg Yanik and Ariane Boubaker 
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Alberto Garaventa 



High dose melphalan  

in the  

treatment of  

advanced  

neuroblastoma:  

results of a  

randomised trial  

(ENSG –1)  

by the  

European 

Neuroblastoma  

Study Group 
Recruitment 1982-1985 

Pritchard J, Cotterill SJ, 

Germond SM, Imeson J,  

de Kraker J, Jones DR 

 

Ped Blood Cancer 2005 Apr; 

44(4):348-57 
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No FT 2yr 30% 3 yr 20%  

HDM 2yr 55% 3 yr 46%  



Long-Term Results for Children With High-Risk Neuroblastoma 

Treated on a Randomized Trial of Myeloablative Therapy Followed 

by 13-cis-Retinoic Acid: A Children’s Oncology Group Study  

 
Katherine K.Matthay, C.Patrick Reynolds, Robert C. Seeger, Hiroyuki Shimada, E. 

Stanton Adkins, Daphne Haas-Kogan, Robert B. Gerbing, Wendy B. London, and 

Judith G. Villablanca 

 

J Clin Oncol Jan 26, 2009 

 

 



Randomized Trial of Myeloablative Therapy and 13-cis-Retinoic Acid 

Event-free survival for patients who participated in both the first and second random 

assignments (autologous bone marrow transplantation + 13-cisretinoic acid [cis-RA] 

[n = 50] versus continuing chemotherapy (CC) + no cis-RA [n = 53]). P = .0038. 





EFS by Randomized Arm 
Survivors are censored at the last follow up 

  Patients Events 3-yrs. pEFS p-value 
 

BUMEL  281 136 49%±3  <0.001 
 

CEM  282 169 33%±3   

▼ 

▼ 

55% 

38% 

▼ 

▼ 

49% 

33% 



EFS Impact of Regimens by Stage 
Survivors are censored at the last follow-up 

Stage 4 Stage 2 & 3 

Patients Events 3-yrs. pEFS p-value 

BUMEL 247 129 0.43±0.04 0.001 

CEM 247 158 0.29±0.03 

 

. 

Patients Events 3-yrs. pEFS p-value 

BUMEL 32 6 0.84±0.07 0.120 

CEM 32 11 0.65±0.09 

 



N Engl J Med. 2010 September 30; 363(14): 1324–1334. 





55% SIOPEN figures from pre-transplant randomisation 

   without anti-GD2 

38% SIOPEN figures from pre-transplant randomisation 

   without anti-GD2 



Comparison of figures 

Results: Event-free Survival 

COG 

Time 0: post transplant=later cohort 

With and without antibody 

SIOPEN 

Time 0: pre transplant=earlier cohort 

BuMel or CEM without antibody 

55% +- 3% 

38% +- 3%   

Bu Mel 

CEM 

Years from Pre-transplant Randomisation 



75% Bu Mel 

62% CEM 

55% Mel 

30% no high-dose 

European figures  

Years from pre-transplant 



Conclusions 

• Survival is improving 

• Treatment needs to be stratified 

• Stratification requires tissue diagnosis 

• Surgery remains essential particularly in 

high-risk disease 

• Immunotherapy requires a minimal 

residual disease state 


