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Abstract 

Purpose To study outcome of NB patients and compare 
different protocols used for treatment at Ain Shams University- 
Children's Hospital Hematology- Oncology unit since 1975 to 
2010. 

Patients and Methods The study includes data from 221 
children diagnosed between 1975 and 2010. Overall survival 
(OS) was analyzed by clinical and investigational features at 
presentation and patients are categorized into two groups: group 
2 includes patients in the period from 1975 to 2003 and group 1 
includes patients in the period from 2004 to 2010. 

Results Increased incidence of NB was found from 7.7% to 
9.9% of total pediatric malignancies. Significant older mean age 
at diagnosis (4±2.6 years) in group 2 compared to group 1 (3±3.2 
years). Suprarenal gland was the most frequent primary site in 
both groups (51.2% and 68.4%). Abdominal mass was the most 
common presenting symptoms among patients and the 
paraaortic lymph nodes were the most frequent local metastatic 
site in both groups. Stage 4 represented 69.7% and 61.8% of 
patients in both groups respectively. five-year OS increased over 
time from 27.7% to 33.9% (P=0.002); it was significantly better 
for patients age 0 to 12 months at diagnosis, stage 2, patients 
underwent surgical resection, patients with no BM involvement 
and for patients receive OPEC/OJEC regimen in group 2 and for 
patients who had hemoglobin level above 8 gm/dl and TLC 
above 9000 in group 1. Five-year EFS also increased over time 
from 23.6% to 35.9% (P=0.004). 

Conclusion The outcome of children with neuroblastoma 
remained poor with worst outcome among the high risk group, 
and although it has progressively improved; yet new strategies 
are needed to improve survival 
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INTRODUCTION 

euroblastoma, a neoplasm of peripheral neural crest origin, 
is the most common malignant extracranial solid tumor of 

childhood and accounts for 15% of cancer deaths in children 
(Park et al., 2008). Approximately 650 new cases are 
diagnosed in the United States annually with peak incidence in 
early childhood (ages 0–4 years) (Gustafson and Weiss, 
2010). 

The Children Oncology Group (COG) investigated a risk-
based neuroblastoma treatment plan that assigned all patients to a 
low-, intermediate-, or high-risk group based on age, INSS stage, 
and tumor biology. The relevant biological attributes of the tumor 
included MYCN status, International Neuroblastoma Pathologic 
Classification (INPC) histopathology classification, and tumor 
DNA index (National Cancer Institute, 2011). 

Low risk patients can frequently be observed without any 
treatment at all or cured with surgery alone (National Cancer 
Institute, 2008). 

The intermediate-risk group received limited 
chemotherapy, additional surgery in some instances, and 
avoided radiation therapy (Baker et al., 2010). 

Patients classified as high risk receive treatment with an 
aggressive regimen of combination chemotherapy consisting of 
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very high drug doses, generally termed induction (Park et al., 
2006). After a response to chemotherapy, resection of the 
primary tumor should be attempted, followed by myeloablative 
chemotherapy and stem cell rescue (i.e., bone marrow and/or 
peripheral blood stem cell transplantation). Radiation to the 
primary tumor site should be undertaken whether or not a 
complete excision was obtained. The optimal dose of radiation 
therapy has not been determined. Radiation of sites of 
metastatic disease is determined on an individual case basis. 
After recovery, patients are treated with oral 13-cis-retinoic 
acid for 6 months. Both myeloablative therapy and 
postchemotherapy retinoic acid improve outcome in patients 
categorized as high risk (Matthay et al., 1999; Berthold et al., 
2005; Matthay et al., 2009). 


