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Summary

In 2003, Japanese neuroblastoma mass-screening (MS) program was stopped due to the over diagnosis of the favorable tumors
which spontaneously regress or mature and absence of convincing evidence for decrease of mortality. To stop this M$ program,
the following three issues were listed to be promptly settled: @ calculation of accurate morbidity and mortality rates of
neuroblastoma, @ planning and evaluation of a new MS program scheduled at different timing, @ promotion and establishment
of studies on clinical diagnosis and treatment to decrease the mortality rate of neuroblastoma. To settle these three issues,
this study project has been started, For the first issue, retrospective study has been begun using of 5,010 cases including
2,443 MS-detecting cases registered in Japanese Societies of Pediatric Surgeons and Pediatric Oncology. In this year, we used
the cases who were diagnosed before 1995 and subsequently followed fur 5 years. A mathematical model for neuroblastoma
development using "target” theory in molecular biology, where we hypothesized existence of three target genes as follows:
one pair of a tumor suppressor gene, one oncogene, and a gene switching to differentiation and Monte Carlo simulation study
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for onset of neuroblastoma revealed that neuroblastoma cases could be divided into four groups including a fetal one which
develops in early gestational age and lethal. In this model, favorable tumor consists of cells loosing the function switching to
normal differentiation. Histological classification of large number of tumors showed the existence of three groups consisting
of a favorable one in infants and two unfavorable groups in elder children. MS program for 6-month old children is unlikely to
be effective to detect unfavorable tumors eartier. To settle the second issue, we discussed the timing and protocol of MS in the
prefectures where new MS program is going or will be going. Retrospective study on the ages when urinary VMA/HVA levels
increase in the advanced cases and when these levels decrease in the favorable cases using the registered cases before M3
program revealed that appropriate timing of MS should be after 16 menths old. Pilot MS projects for 14- and 18-month-old
children revealed that MS at 18 months is appropriate to reduce the over-diagnosis of favorable tumors. Now, we are preparing
the protocol of the prospective MS study including sample size, observation period, accuracy management, and follow-up
method selecting the control prefectures where no MS program will be performed. To settle the last issue, we estimated the
biological characteristics of neuroblastomas to make up new guideline for risk assessment. Moreover, we also searched for the
new tumor markers that detect only unfavorable tumors., We have found many prognosis-associated factors in neuroblastoma
samples obtained during the periods of MS-project for 6-month-old children and are defining the prognosis-predicting weight
for each factor. In this year, we applied the samples for genome-wide aberration study using SNPs Chips. Then, we will establish
the unified guideline for risk assessment. To identify new specific tumor markers for unfavorable tumors, analytical method for
detection of total catecholamine metabolites in urine and blood has been established. Using this method and the new MALDI-
TOF/MS analysis for detection of protein markers, we will start to find new markers in reserved serum and urine samples.
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