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Agenda

• Pediatric cancer 

• Innovations in 

• data processing 

• clinical trials 

• data collection
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New therapies are needed for pediatric cancer
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All 15,780
ALL 3,080
CNS 2,780
Hodgkin lymphoma 1,180
NHL 1,040
AML 730
Neuroblastoma 710
Bone 820
Thyroid 570
Wilms 510
Germ cell 540
Rhabdomyosarcoma 340
Retinoblastoma 280
Melanoma 310
Other 2,890

Source: CDC - 2014

Pediatric cancers
Pediatric cancer is rare

All 1,688,780
Oral 49,670
GI 310,440
Lung 222,500
Skin 95,360
Breast 255,180
Ovary 22,440
Prostate 161,360
Urinary 146,650
Lymphoma 80,500
Myeloma 30,280
Leukemia 62,130

Source: cancer.org - 2017

Adult cancers annual incidence annual incidence
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Children’s Oncology Group
Cooperative group system for clinical research

Children’s Oncology Group (COG)

Children's Cancer Group (CCG)
Pediatric Oncology Group (POG)

Intergroup Rhabdomyosarcoma Study Group (IRSG)
National Wilms’ Tumor Study Group (NWTS)

1955

2000 200 centers in the United States, Canada, Switzerland, 
the Netherlands, Australia, and New Zealand
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Survival - Pediatric cancer

Acute lymphoblastic leukemia
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Germ cell tumors
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Brain tumor
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The “long tail” of pediatric extracranial cancers

• PROFILE study (DFCI, BWH, BCH) 

• All kids with suspected cancer 

• DNA sequencing panel 

• Used ICD-O for diagnoses 

• Sequenced 338 patients
doi:10.1172/jci.insight.87062 Courtesy: K. Janeway
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There were many rare diagnoses
• 63% were from nine common pediatric diagnoses 

•  Remaining 37% represent a “long tail”
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37% of patient tumors belonged to the long tail

Courtesy: K. Janeway
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Diagnoses grouped into categories
Sarcoma (other) 
Adenosarcoma (Mullerian) 
Alveolar soft part sarcoma 
Angiomatoid fibrous histiocytoma 
Chondrosarcoma 
Clear cell sarcoma of kidney 
Dermatofibrosarcoma 
Desmoplastic small round cell tumor 
Embryonal sarcoma 
Epithelioid sarcoma 
Infantile fibrosarcoma 
Leiomyosarcoma, NOS 
Mesenchymal chondrosarcoma 
Myxoid liposarcoma 
Round cell sarcoma 
Sarcoma, NOS 
Spindle cell sarcoma 
Synovial sarcoma

Liver Tumors 
Hepatoblastoma 
Hepatocellular carcinoma

Germ Cell/Sex Cord Tumor 
Choriocarcinoma 
Germinoma 
Granulosa cell tumor 
Malignant teratoma 
Seminoma 
Sertoli-Leydig cell tumor 
Yolk sac tumor

Other 
Carcinoid tumor 
Desmoid tumor 
Gastrointestinal stromal tumor 
Giant cell tumor of bone 
Glomus tumor, malignant 
Malignant melanoma 
Malignant peripheral nerve sheath tumor 
Malignant rhabdoid tumor 
Myofibroblastic tumor 
Neoplasm, NOS 
Neurofibromatosis 
Paraganglioma 
Pheochromocytoma 
Pigmented dermatofibrosarcoma protuberans 
Pleuropulmonary blastoma 
Retinoblastoma 
Thymoma

Rhabdomyosarcoma 
Embryonal 
Alveolar 
Spindle cell 
NOS

Carcinoma 
Acinar cell carcinoma 
Carcinoma, NOS 
Embryonal carcinoma 
Merkel cell carcinoma 
Neuroendocrine carcinoma 
Solid pseudopapillary carcinoma 
Squamous cell carcinoma in situ 
Adrenal cortical carcinoma 
Mucoepidermoid carcinoma 
Urothelial carcinoma 
Renal cell carcinoma
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Need a new way to 
think about therapy
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Traditional trial based on histology

https://www.bhdsyndrome.org/forum/bhd-research-blog/genetic-sequencing-approaches-to-cancer-clinical-trials/
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Umbrella trial - based on tumor type and genotype

https://www.bhdsyndrome.org/forum/bhd-research-blog/genetic-sequencing-approaches-to-cancer-clinical-trials/
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Basket trial - based on genotype

https://www.bhdsyndrome.org/forum/bhd-research-blog/genetic-sequencing-approaches-to-cancer-clinical-trials/
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Precision trials in pediatric oncology

Forrest SJ, Geoerger B, Janeway KA  2018 Curr Op Peds

Trial type Examples Sponsor

Basket in Relapsed/Refractory cancers 
across multiple diagnoses

NCI-COG Pediatric MATCH 
AcSé-eSMART

- COG/NCI 
- Gustave Roussy

Disease-specific umbrella in patients 
with progressive disease

Ruxolitinib or Dasatinib with Chemotherapy in Ph-Like ALL 
NEPENTHE (Neuroblastoma)

- MD Anderson 
- CHOP

Single-agent targeted therapy in 
advanced cancers

Larotrectinib in NTRK Fusion Positive Tumors 
EZH2 Inhibitor Tazemetostat in INI-1 Negative tumors 

Crizotinib for Tumors with an ALK, MET or ROS1 alteration  
LDK378 (Ceritinib) in ALK-activated Pediatric Tumors 

Dabrafenib with Trametinib for BRAF V600 Positive Tumors 
Afatinib in Pediatric Tumors with ErbB Pathway Deregulation

- LOXO Oncology 
- Epizyme 
- UNICANCER 
- Novartis 
- Novartis 
- Boehringer Ingelheim

Disease-specific trials in newly-
diagnosed patients

Total Therapy XVII JAK/STAT Mutations in ALL and Lymphoma 
Addition of Dasatinib for ALL with TKI-targetable Fusions 

Combination Therapy Plus Dasatinib for Ph-Like B-ALL  
Clinical and Molecular Risk-Directed Therapy (Medulloblastoma) 

BIOMEDE (DIPG)

- St. Jude  
- DFCI 
- COG/NCI  
- St. Jude 
- Gustave Roussy
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Landmark work in pediatric oncology

Top 100 recurrently mutated genes

doi:10.1038/nature25795

doi:10.1038/nature25480

Somatic mutations
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Ongoing data aggregation studies in pediatric oncology

Repository Notes Cases

Genomic data commons
TARGET 

Basic data standardization
3,236

St. Jude Cloud Less clinical annotation 3,054

GENIE
Hospital-based sequencing 

Potential for greater clinical annotation
>1000

Foundation Medicine Limited clinical information 1,215

Courtesy: K. Janeway
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Infrastructure innovations
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UChicago clinical genomics lab

Illumina HiSeq 2500 MiSeq Desktop Ion Torrent
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Division of Genomic and Molecular Pathology 
Clinical Genomics and Molecular Diagnostics Laboratories

Faculty 
Jeremy Segal, MD, PhD (Director) 
Lauren Ritterhouse, MD, PhD (Co-Dir, Molecular Laboratories) 
Lynn Wang, MD, PhD 
Megan McNerney, MD, PhD 
Carrie Fitzpatrick, PhD 
Nifang Niu, PhD

Bioinformatics 
Sabah Kadri, PhD (Director of Bioinformatics) 
Sushant Patil, PhD 
Pankhuri Wanjari, PhD

Oversight 
Daniel Arber, MD (Chairman) 
Candis Kinkus (VP, Laboratories)

Laboratory Staff 
Sonia Benhamed (Manager) 
Chaojie Zhen 
Rutika Puranik, MS 
Neda Joudeh 
Filippo Galbo 
David Montes 
Bekim Ameti 
Anastasiya Mendybaeva 
Candace Henderson 
Vidya Balagopal, PhD
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Clinical Genomics Laboratory  
NGS Test Menu

• OncoPlus v3.0 
– 147 (out of 1213) gene panel for comprehensive profiling 
– Mutations, indels, structural variations, CNVs, fusions, MSI 
– Specimens: FFPE tissue, blood, bone marrow, FNAs 
– Turnaround time: 10-14 business days 

• OncoScreen v2.0 
– 50 gene panel for hot-spot mutation detection 
– Specimens: FFPE tissue, blood, bone marrow, FNAs 
– Turnaround time: 4-10 business days 
– Minimal DNA input

• NPM1 MRD detection 
– Molecular barcode amplicon sequencing for low% NPM1 

mutation detection. 
– Allelic discrimination at 1 mutant molecule per 10,000 normal 

molecules (0.01%) 
– Specimens: blood, bone marrow 
– Turnaround time: 4-10 business days 

• APOL1 risk variant detection 
– Detection of common renal disease risk variants in the APOL1 

gene. 
– Turnaround time: 4-10 business days
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OncoPlus Comprehensive Cancer Panel
Tier 1 = 316 genes Tier 2 = 896 genes

Kadri S et al. J Mol Diagn. 2017 Jan;19(1):43-56.
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OncoPlus Comprehensive Cancer Panel
Tier 1 = 316 genes Tier 2 = 896 genes

Kadri S et al. J Mol Diagn. 2017 Jan;19(1):43-56.

ABL1 BRCA2 CXCR4 FAT3 IDH1 MTOR POLE SMC3

AKT1 BTK DAXX FBXW7 IDH2 MYD88 POT1 SMO

ALK CALR DDR2 FGFR1 IKZF1 NBN PPP2R1A SRSF2

APC CBL DDX3X FGFR2 ITPKB NF1 PTCH1 STAG2

ARID1A CBLB DDX41 FGFR3 JAK2 NF2 PTEN STK11

ARID2 CCND1 DICER1 FH KDM6A NFE2L2 PTPN11 TERT

ASXL1 CCND2 DNMT3A FLT3 KDR NOTCH1 RAD21 TET2

ATM CCND3 EGFR FOXL2 KIT NOTCH2 RAD51 TP53

ATR CDH1 EP300 GATA1 KMT2A NPM1 RB1 TSC1

ATRX CDKN2A EPHA3 GATA2 KRAS NRAS RET TSC2

AXL CEBPA EPHA5 GNA11 MAP2K1 PALB2 RUNX1 U2AF1

B2M CHEK1 ERBB2 GNAQ MAPK1 PBRM1 SDHB VHL

BAP1 CHEK2 ERBB3 GNAS MET PDGFRA SDHC WT1

BCOR CSF1R ERBB4 GRIN2A MLH1 PDGFRB SDHD ZRSR2

BCORL1 CSF3R ERCC3 H3F3A MLH3 PHF6 SETBP1

BIRC3 CTCF ESR1 HIST1H3B MPL PIK3CA SF3B1

BLM CTNNA1 ETV6 HIST1H3C MRE11A PIK3CB SMAD4

BRAF CTNNB1 EZH2 HNF1A MSH2 PIK3R1 SMARCB1

BRCA1 CUX1 FANCA HRAS MSH6 PLCG2 SMC1A

Clinically reported 147 genes



@samvolchenboum

System for informatics in the molecular pathology laboratory 
(SIMPL)
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SIMPL sample tracking
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SIMPL sample data annotation
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SIMPL variant report
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SIMPL variant report
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SIMPL pathology report
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Clinical trial innovations
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GAIN Consortium
Multi-institutional collaboration in precision oncology 

for children with difficult-to-cure cancers
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GAIN Consortium - infrastructure

GAIN 
site

Lab
Lab

Pathologist

GAIN Coordinating Center (DFCI)
Biospecimen

1

Research Coordinator

Biobank

GAINCAST

GAIN Informatics Center at University of Chicago

GAIN-iCAT

Biospecimen and 
shipping data

Patient 
registration data

Biospecimen 
tracking data

Genomic 
data

Gene annonation 
data

Case review

Pediatric 
oncologists

Patient data and 
biospecimen data

2
3

1 2 4

4

5
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GAIN iCAT - patient tracking
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GAIN iCAT - analysis tracking
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GAIN iCAT - Facilitated gene curation
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GAIN iCAT - variant curation summary

Variant curation summary
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GAIN iCAT - Final curation report
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Innovations in data collection
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Lack of rich phenotype data hinders progress

• Many samples for genomics lack sufficient clinical 
information 

• Without deep phenotype data, analyses are limited 

• Deep phenotype data should be collected at the 
time of sample acquisition, directly from electronic 
health record systems
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Manual processes and lack of data standards for clinical trials
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Manual processes and lack of data standards for clinical trials
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Why do we need data commons?

Too much data to store 

Takes too long to transfer 

Too expensive to analyze 

Lack of data standardization
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Neuroblastoma

(Not a brain tumor!)
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International Neuroblastoma Research Group (2004)

Children’s Oncology Group (COG) Germany Japan SIOPEN
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International Neuroblastoma Research Group (2004)

Children’s Oncology Group (COG) Germany Japan SIOPEN

COG SIOPEN Japan Germany
Study 1 Study 4 Study 7 Study 10

Study 2 Study 5 Study 8 Study 11
Study 3 Study 6 Study 9 Study 12

COG 
Consensus

SIOPEN 
Consensus

Japan 
Consensus

Germany 
Consensus
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International Neuroblastoma Research Group (2004)

Children’s Oncology Group (COG) Germany Japan SIOPEN

COG SIOPEN Japan Germany
Study 1 Study 4 Study 7 Study 10

Study 2 Study 5 Study 8 Study 11
Study 3 Study 6 Study 9 Study 12

COG 
Consensus

SIOPEN 
Consensus

Japan 
Consensus

Germany 
Consensus

Consensus standard
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International Neuroblastoma Research Group (2004)

Children’s Oncology Group (COG) Germany Japan SIOPEN

Group Number

COG 4235

Germany 1938

Japan 470

SIOPEN 936

Total 8800

>15 high-impact publications 
that changed clinical practice



@samvolchenboum

International Neuroblastoma Research Group (2004)

Children’s Oncology Group (COG) Germany Japan SIOPEN

Group Number

COG 4235

Germany 1938

Japan 470

SIOPEN 936

Total 8800

>15 high-impact publications 
that changed clinical practice

The good news: 8800 patients 
The bad news:
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International Neuroblastoma Research Group (2004)

Children’s Oncology Group (COG) Germany Japan SIOPEN

Group Number

COG 4235

Germany 1938

Japan 470

SIOPEN 936

Total 8800

>15 high-impact publications 
that changed clinical practice

Age Year Ferritin LDH EFSTime Stime EFSCens Scens Initial_Treat INSS_Stg Evans:Stg _1p_loab_11q_ubabmycn ploidy_17q_gainpri_adrepri_abdretpri_neckpri_thorpri_pelvpri_othmet_bmmet_bonemet_dlnmet_livmet_skinmet_lungmet_cnsmet_oth hist grade mki diag inrg_id
691 1992 238 1024 2284 2284 0 0 2 2 2 9 9 9 1 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 9 9 9 9 101
2372 1995 139 263 3345 3345 0 0 2 4 9 9 9 0 9 9 0 0 0 1 0 0 0 0 0 0 0 0 0 0 9 9 9 9 102
839 1990 3389 3389 0 0 2 4 9 9 9 0 9 9 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 9 9 9 103
787 1994 84 1849 925 1111 1 1 3 5 9 9 9 9 9 9 1 0 0 0 0 0 1 1 0 0 9 9 9 1 9 0 9 1 104
792 1995 36 347 2273 2273 0 0 1 1 9 9 9 0 9 9 0 1 0 0 9 0 0 0 0 0 0 0 0 0 0 1 1 1 105
9 1995 757 104 2436 1 0 1 1 9 9 9 0 9 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 9 9 9 9 106

393 2001 1 1 0 0 9 5 9 9 9 0 1 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 107
3465 1994 528 878 1 1 2 5 9 9 9 9 9 9 0 0 0 0 0 1 1 1 0 1 0 0 0 0 1 0 2 1 108
168 1998 420 1837 1837 0 0 1 1 9 9 9 0 9 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 9 9 109
8 1982 8067 8067 0 0 2 9 5 9 9 9 9 9 1 0 0 0 0 0 0 0 0 1 0 0 0 0 9 9 9 9 110

1225 1993 50 1744 176 176 1 1 9 5 4 9 9 0 0 9 0 0 0 1 0 0 1 0 1 0 0 0 0 0 9 9 9 9 111
212 1995 592.8 3349 3349 0 0 2 6 9 0 9 0 9 9 1 0 0 0 0 0 1 0 0 0 0 0 0 1 9 9 9 9 112
528 1995 809 1834 1834 0 0 1 1 9 9 9 0 9 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 9 9 113
1630 1990 676 975 1141 1 1 2 9 4 9 9 1 0 9 0 1 0 0 0 0 1 1 0 0 0 0 0 1 9 9 9 9 114
5096 1989 375 531 1 1 2 9 9 1 1 9 9 0 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 115
18 1999 1250 1250 0 0 2 4 9 9 9 0 0 9 0 1 0 0 0 0 0 0 0 0 0 0 0 0 9 9 9 9 116
653 1994 2503 2503 0 0 5 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 1 0 3 1 117
809 2002 73.8 812 812 0 0 1 3 2 9 9 0 1 9 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 9 9 2 118
772 1990 17.9 266 4719 4719 0 0 2 4 9 9 9 0 9 9 0 1 0 0 9 0 0 0 0 0 0 0 0 0 9 9 9 9 119
440 1998 13 260 1987 1987 0 0 2 2 9 9 9 0 9 9 0 0 0 1 0 0 0 0 0 0 0 0 0 0 9 9 9 9 120
482 2000 71 672 32 32 1 1 3 3 9 1 0 1 9 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 121
1045 1997 232 1930 200 200 1 1 5 5 9 0 9 1 9 9 1 0 0 0 0 0 1 1 0 0 0 0 0 0 1 9 3 1 122
2204 1989 3196 3196 0 0 2 5 9 9 9 0 9 9 1 0 0 0 0 0 0 1 0 0 0 0 0 1 9 9 9 9 123
323 1991 2878 2878 0 0 2 3 9 9 9 1 9 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 9 9 9 124
401 1999 314 314 0 0 9 4 9 9 9 1 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 1 9 9 9 125
19 2001 89 242 985 985 0 0 1 1 9 9 9 0 9 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 126
14 1987 4495 4495 0 0 1 9 3 9 9 9 9 9 0 1 0 0 9 0 0 0 0 0 0 0 0 0 0 9 9 9 127
188 1998 17.2 855 2193 2193 0 0 1 1 1 0 9 0 0 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 128
879 1988 314 345 1 1 3 9 4 9 9 0 9 9 1 0 0 0 0 0 1 1 0 0 0 0 0 0 9 9 9 9 129
211 1986 3620 3620 0 0 9 9 2 9 9 9 9 9 0 0 0 1 0 0 0 0 0 0 9 9 9 0 9 9 9 9 130
436 1998 30 30 1 1 3 5 4 1 9 1 1 9 1 0 0 0 0 0 1 1 1 0 9 9 9 0 9 0 1 1 131
754 2001 853 853 0 0 9 4 9 9 9 0 0 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 132
2118 1998 546 1832 1832 0 0 1 1 9 9 9 9 9 9 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 9 9 9 133
454 1999 39 338 1575 1575 0 0 1 1 9 0 9 0 9 9 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 134
9 1994 211 1464 1207 1207 0 0 2 5 4 9 9 0 0 9 0 0 0 1 0 0 0 1 0 0 0 0 0 0 9 9 9 9 135

191 1994 2380 2380 0 0 2 5 9 9 9 0 9 9 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 1 136
270 1984 388 4660 4660 0 0 2 9 2 9 9 9 9 9 0 0 0 1 0 0 0 0 0 0 0 0 0 0 9 9 9 9 137
604 1987 360 360 1 1 9 9 4 9 9 9 9 9 1 0 0 0 0 0 1 1 1 1 9 9 9 1 9 9 9 9 138
22 1983 1368 1368 1 1 9 9 4 9 9 9 9 9 1 0 0 0 0 0 0 0 0 0 9 9 9 1 9 9 9 1 139
1051 1992 124 180 684 708 1 1 3 5 9 9 9 9 9 9 0 0 0 0 1 0 1 1 1 0 9 9 9 0 9 9 9 1 140
450 1980 497 618 1 1 4 9 4 9 9 9 9 9 0 0 0 0 0 0 0 1 0 0 0 0 0 0 9 9 9 9 141
712 1995 424 424 1 1 2 5 9 1 0 1 9 9 1 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 2 1 142
1712 1997 231 2410 39 39 1 1 3 5 9 9 9 1 9 9 1 0 0 0 0 0 1 1 0 0 0 0 0 1 9 9 9 9 143
302 1982 6077 6077 0 0 9 9 3 9 9 9 9 9 0 0 0 1 0 0 0 0 0 9 9 9 9 0 9 9 9 1 144
1381 2001 15 1125 1125 0 0 1 5 2 9 9 0 1 9 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 9 9 2 145
126 2001 849 849 0 0 9 4 9 0 0 0 0 9 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 146
444 1997 210 5994 2584 2584 0 0 3 5 4 9 9 1 9 9 0 1 0 0 0 0 1 1 1 0 9 9 9 0 9 0 1 1 147
4599 1999 1407 1407 0 0 2 4 9 9 9 1 9 9 0 1 0 0 0 0 0 0 0 0 0 0 0 0 9 9 9 9 148
1176 1993 155 488 505 582 1 1 4 5 9 1 9 0 9 9 0 1 0 0 9 0 1 0 0 0 0 0 0 0 9 9 9 9 149
486 1996 9 1598 1894 1894 0 0 9 1 1 9 9 0 1 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 9 9 150
1734 1990 2052 2052 0 0 9 3 9 9 9 9 9 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 9 9 9 9 151
1516 2002 4035 4035 0 0 2 9 9 9 9 9 9 9 1 0 0 0 0 0 1 1 0 0 0 0 0 1 9 9 9 9 152
2135 1988 214 246 1 1 2 5 9 9 9 9 9 9 1 0 0 0 0 0 1 1 0 0 0 0 0 1 9 9 9 9 153
1279 1983 303 5843 5843 0 0 2 9 3 9 9 9 9 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 9 9 9 9 154
476 1999 996 1533 1533 0 0 2 4 9 9 9 9 9 9 0 0 0 0 1 0 0 0 0 0 0 0 0 0 9 1 9 1 155
6962 1987 264 266 1 1 2 9 3 9 9 9 9 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 9 9 9 9 156
3311 1998 167 396 539 1288 1 1 4 5 9 0 1 0 9 9 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 9 1 157
151 1988 62 297 1 1 3 9 4 9 9 0 9 9 1 0 0 0 0 0 1 1 0 1 0 0 0 0 9 9 9 9 158
2504 1989 1338 1686 1 1 9 5 4 9 9 9 9 9 0 0 0 1 0 0 1 0 1 0 9 9 9 0 9 9 9 9 159
497 1998 873 9565 136 136 1 1 3 5 4 1 9 1 1 9 1 0 0 0 0 0 1 1 1 0 9 9 9 1 9 0 1 1 160
2269 1989 181 321 1 1 2 5 9 9 9 9 9 9 0 0 0 0 0 1 0 0 0 1 0 1 0 1 9 9 9 9 161
151 1997 112 1482 1482 0 0 1 1 9 9 9 0 9 9 0 1 0 0 1 0 0 0 0 0 0 0 0 0 9 9 9 9 162
1846 1992 132 697 294 320 1 1 3 5 9 1 9 0 9 9 1 0 0 0 0 0 0 0 1 1 0 0 0 0 9 9 9 9 163

The good news: 8800 patients 
The bad news:



@samvolchenboum

Neuroblastoma Commons Cohort Discovery

Favorable tumor biology, tissue available

http://www.inrgdb.org

http://www.inrgdb.org
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Neuroblastoma Commons Cohort Discovery

Publicly available at inrgdb.org

http://inrgdb.org
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Neuroblastoma Commons Cohort Discovery

Immediately see 
cohort counts

Publicly available at inrgdb.org

http://inrgdb.org


@samvolchenboum

Links to external data sets

Neuroblastoma Commons Cohort Discovery

Immediately see 
cohort counts

Publicly available at inrgdb.org

http://inrgdb.org
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Favorable biology, tissue available

Neuroblastoma Commons Cohort Discovery
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Neuroblastoma data commons growth

Data upload can be automated using a standardized 
data dictionary with error and consistency checking.

Year COG SIOPEN GPOH Japan Total

2004 4235 2157 1938 470 8800

2012 6127 2504 1938 470 11039

2013 11642 2504 1938 470 16554

2015 13060 2504 1938 470 17972

2016 13937 2664 2154 470 19225
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Paradigm for building a pediatric cancer commons

1. Engage cooperative group(s) 

2. Define scope 

3. Identify funding source 

4. Identify infrastructure 

5. Engage project team 

6. Identify data sources 

7. Establish governance, create 
policies and procedures

8. Create contributor / use agreements 

9. Create standards working group to 
create data dictionary, map elements 

10. Create database 

11. Build front-end query engine 

12. Create and execute communication 
and education plans 

13. Create sustainability model

Volchenboum SL, Cox SM, Heath A, Resnick A, Cohn SL, Grossman R 
“Data Commons to Support Pediatric Cancer Research” 
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Governance / Regulation / Compliance
Data contributor agreement

Data sharing agreement
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COG RMS data dictionary



@samvolchenboum

International RMS meeting - October 2017
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Consensus harmonization of primary site
Major Primary Site CWS COG EpSSG/MMT # EpSSG/MMT Name

ORBIT Eyelid 1=Eye 131.1 Eyelid
Orbit 2=Orbit 131.2 Orbit

HEAD & NECK (non PM) Scalp 10=Scalp 111.1 Soft tissue of scalp
142.1 External auricular canal
140.8 Ear soft tissue, external ear
120.8 Temporal muscle

Parotid 9=Paratoid 141.2 Parotid, soft tissue
Oral Cavity 7=Oral cavity 152.3 Gum

162.3 Base of tongue
121.1 Lip
123.1 Lower lip
122.1 Upper lip
160.8 Tongue

Larynx 5=Larynx 230.8 Larynx
Oropharynx 8=Orophaynx 172.3 Oropharynx

174.3 Lingual tonsil
120.2 Mandible soft tissue
120.5 Bone of face (Maxillar)
124.2 Masseter
150.8 Oral cavity

Cheek 3=Cheek 124.2 Cheek
Hypopharynx 4=Hypopharynx 175.3 Hypopharynx

Thyroid & Parathyroid 11=Thyroid & Parathyroid 211.3 Thyroid
Neck 6=Neck 221.2 Neck

222.2 Neck Supra-clavicular soft tissues
200.4 Neck, nodes Nos

12=Other Head & Neck 124.2 Chin
120.8 Soft tissue face (non specified region)
124.2 Face specified region
125.1 Nasolabial fold (skin)
125.1 Nostril

CWS COG EpSSG
Major Primary Site CWS COG EpSSG/MMT # EpSSG/MMT Name

ORBIT Eyelid 1=Eye 131.1 Eyelid
Orbit 2=Orbit 131.2 Orbit

HEAD & NECK (non PM) Scalp 10=Scalp 111.1 Soft tissue of scalp
142.1 External auricular canal
140.8 Ear soft tissue, external ear
120.8 Temporal muscle

Parotid 9=Paratoid 141.2 Parotid, soft tissue
Oral Cavity 7=Oral cavity 152.3 Gum

162.3 Base of tongue
121.1 Lip
123.1 Lower lip
122.1 Upper lip
160.8 Tongue

Larynx 5=Larynx 230.8 Larynx
Oropharynx 8=Orophaynx 172.3 Oropharynx

174.3 Lingual tonsil
120.2 Mandible soft tissue
120.5 Bone of face (Maxillar)
124.2 Masseter
150.8 Oral cavity

Cheek 3=Cheek 124.2 Cheek
Hypopharynx 4=Hypopharynx 175.3 Hypopharynx

Thyroid & Parathyroid 11=Thyroid & Parathyroid 211.3 Thyroid
Neck 6=Neck 221.2 Neck

222.2 Neck Supra-clavicular soft tissues
200.4 Neck, nodes Nos

12=Other Head & Neck 124.2 Chin
120.8 Soft tissue face (non specified region)
124.2 Face specified region
125.1 Nasolabial fold (skin)
125.1 Nostril
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Consensus harmonization of primary site

Orbit CUI
Eyelid C0015426
Orbit C0029180
Other orbit C0700042

Head and Neck
Scalp C0036270
Parotid C0030580
Oral cavity C0226896
Larynx C0023078
Oropharyngeal C0521367
Cheek C0007966
Hypopharynx C0020629
Thyroid and/or parathyroid C0574117
Neck C0027530
Other head and neck C0460004

Major Primary Site CWS COG EpSSG/MMT # EpSSG/MMT Name

ORBIT Eyelid 1=Eye 131.1 Eyelid
Orbit 2=Orbit 131.2 Orbit

HEAD & NECK (non PM) Scalp 10=Scalp 111.1 Soft tissue of scalp
142.1 External auricular canal
140.8 Ear soft tissue, external ear
120.8 Temporal muscle

Parotid 9=Paratoid 141.2 Parotid, soft tissue
Oral Cavity 7=Oral cavity 152.3 Gum

162.3 Base of tongue
121.1 Lip
123.1 Lower lip
122.1 Upper lip
160.8 Tongue

Larynx 5=Larynx 230.8 Larynx
Oropharynx 8=Orophaynx 172.3 Oropharynx

174.3 Lingual tonsil
120.2 Mandible soft tissue
120.5 Bone of face (Maxillar)
124.2 Masseter
150.8 Oral cavity

Cheek 3=Cheek 124.2 Cheek
Hypopharynx 4=Hypopharynx 175.3 Hypopharynx

Thyroid & Parathyroid 11=Thyroid & Parathyroid 211.3 Thyroid
Neck 6=Neck 221.2 Neck

222.2 Neck Supra-clavicular soft tissues
200.4 Neck, nodes Nos

12=Other Head & Neck 124.2 Chin
120.8 Soft tissue face (non specified region)
124.2 Face specified region
125.1 Nasolabial fold (skin)
125.1 Nostril

CWS COG EpSSG
Major Primary Site CWS COG EpSSG/MMT # EpSSG/MMT Name

ORBIT Eyelid 1=Eye 131.1 Eyelid
Orbit 2=Orbit 131.2 Orbit

HEAD & NECK (non PM) Scalp 10=Scalp 111.1 Soft tissue of scalp
142.1 External auricular canal
140.8 Ear soft tissue, external ear
120.8 Temporal muscle

Parotid 9=Paratoid 141.2 Parotid, soft tissue
Oral Cavity 7=Oral cavity 152.3 Gum

162.3 Base of tongue
121.1 Lip
123.1 Lower lip
122.1 Upper lip
160.8 Tongue

Larynx 5=Larynx 230.8 Larynx
Oropharynx 8=Orophaynx 172.3 Oropharynx

174.3 Lingual tonsil
120.2 Mandible soft tissue
120.5 Bone of face (Maxillar)
124.2 Masseter
150.8 Oral cavity

Cheek 3=Cheek 124.2 Cheek
Hypopharynx 4=Hypopharynx 175.3 Hypopharynx

Thyroid & Parathyroid 11=Thyroid & Parathyroid 211.3 Thyroid
Neck 6=Neck 221.2 Neck

222.2 Neck Supra-clavicular soft tissues
200.4 Neck, nodes Nos

12=Other Head & Neck 124.2 Chin
120.8 Soft tissue face (non specified region)
124.2 Face specified region
125.1 Nasolabial fold (skin)
125.1 Nostril
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Consensus example: Maximum tumor diameter

• Maximum diameter 

• X,Y,Z 

• >5 cm vs. <5 cm

Old

or

or
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Consensus example: Maximum tumor diameter

• Maximum diameter 

• X,Y,Z 

• >5 cm vs. <5 cm

Old
• Discrete measurement (in cm) 

– X (or max diameter if single) 
– Y 
– Z 

• Category (if no discrete meas.) 
– <=5 cm 
– >5 cm 
– Unknown

New

or

or
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Building pediatric cancer data commons

• Hodgkin Disease 

• Neuroblastoma 

• Non-Hodgkin lymphoma 

• Renal tumors 

• Soft tissue sarcoma

• Acute myeloid leukemia 

• Acute lymphoblastic leukemia 

• Bone tumors 

• Central nervous system tumors 

• Germ cell tumors

April 10 COG meeting to engage all disease groups
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Building pediatric cancer data commons

• Hodgkin Disease 

• Neuroblastoma 

• Non-Hodgkin lymphoma 

• Renal tumors 

• Soft tissue sarcoma

• Acute myeloid leukemia 

• Acute lymphoblastic leukemia 

• Bone tumors 

• Central nervous system tumors 

• Germ cell tumors

April 10 COG meeting to engage all disease groups

Goal to discuss data and sample collection for all pediatric oncology.
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Paradigm for pediatric cancer clinical trials data commons

Children’s Oncology Group 
SIOP 

Other consortia

Clinical trials data

BRIDG 
OMOP 

SNOMED 
NCI EVS 
CDISC

Reference data

APIAPI

GDC 
Kids First 

Seven Bridges 
Cavatica 

Other data commons

Data commons Harmonized clinical trials data

Sarcoma

Leukemia

Brain tumors

Neuroblastoma

Common 
identifier
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Summary / Call to action
• Pediatric cancer requires novel, genotype-based therapies 

• Discovery requires innovations in sample collection, processing, 
and annotation 

• Harmonized data leads to shared phenotype/clinical data 

• Data and samples must have universal identifiers 

• We must envision data collection and sharing at all stages of care 

• The goal is all data from all patients at all times
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