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This study aimed to develop a strict risk-stratification system based on molecular diagnoses and
to conduct clinical trials for high-risk patients with rapidly growing and/or distant metastatic
childhood tumors, including neuroblastoma (NB), nephroblastoma (WT), and hepatoblastoma (HB).
Clinical trials for these high-risk patients were conducted as Japanese Children’s Cancer Group
(JCCG) multicenter studies using a central diagnostic system and tumor bank to assess treatment
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effects and identify new molecular diagnostic markers.

For high-risk NBs, in a phase II study of ICE (ifosfamide, cisplatin, and etoposide)-containing
induction therapy followed by a high-dose chemotherapy regimen of busulfan and melphalan (LPAM),
delayed local treatment (JN-H-15) was started in 2015 followed by delayed local surgery. In HBs, a
multicenter phase II study using PLADO with adequate surgery including liver transplantation
(JPLT3-I) and a multicenter feasibility study of dose-dense cisplatin regimen (JPLT3-H) were
conducted for patients with high-risk HBs without metastasis and those with ultra-high risk HB with
metastasis, respectively. The enrolled cases in both studies achieved the target numbers and an
interim analysis was performed in JPLT3-I study. Then, the protocol concept of the next global study
for HB was designed. For the high risk renal tumors, a multicenter phase II study of clear cell sarcoma
of the kidney was approved by the JCCG review committee.

The data center of these JCCG solid tumor clinical trials helped design the protocols, case report
forms, and documents for the IRB application and helped with the case enrollment and data
management in these studies involving high-risk patients; it also established a biobank system in
collaboration with BioBank Japan (BBJ). At the end of March 2017, 125 blood, 118 serum, 207 tumor
DNA, and 147 frozen tumor samples were obtained from 271 cases and stored. A central pathology
review was performed in the high-risk NB and HB clinical trials, and a joint research meeting was
held with the JCCG to discuss clinical trials for high-risk NBs, HBs, and kidney tumors.

Analytical methods for MYCN amplification, DNA ploidy, and 11qLOH were established for
application in NBs. In 28 high- or ultra-high-risk HBs, next-generation sequencing revealed beta-
catenin aberrations as an important diagnostic marker. A new rapid diagnostic tool for detecting these
aberrations involving cell-free DNA was established. In 29 of 31 rhabdoid tumors of kidney (RTKs),
SMARCBI aberrations and uniparental disomy (UPD) were detected. The frequency of UPD was
highe in Japan in the comparison of those reported in foreign countries.

In these high-risk patients, a central radiology review was performed. In high- and ultra-high-
risk HB patients, DICOM image files from CT and MRI studies, after two courses of preoperative
chemotherapy as well as at diagnosis, were uploaded into the cloud system and reviewed for central
review for diagnosis, risk stratification, evaluation of the treatment effect, and guidance for the
transplantation referral center in preparation for liver transplantation. For these HB cases, a
radiological review meeting was held each summer to discuss the criteria for vascular invasion, tumor
emboli, extrahepatic invasion, metastasis, and tumor rupture. In NB, a central review of radiological
imaging data was also started.

In mid-course of this study, we participated to draw the international collaboration clinical trials
for extracranial germ cell tumors and established the framework to conduct this global study

including childhood and AYA (adolescent and young adult) patients in Japan.
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