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Topics for today

• Role of clinical trials to define standards of care
• Power of randomized studies
• How information is shared
• FDA approval of pediatric indications

• Increased importance of molecular testing
• Access to investigational agents
• Increasing equity in treatment outcome



Childhood Cancer Facts
• Cancer is the leading 

cause of death from 
disease in children 

• Progress requires 
multi-institutional 
collaboration given 
rarity of pediatric 
cancer
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• Formed in 2000 by merger of four legacy pediatric 
oncology cooperative groups

• NCI-funded National Clinical Trial Network (NCTN) 
member; four other US adult cooperative groups

• Fast facts:
• > 220 institutions in US (~200), Canada, Australia, New Zealand
• > 8000 members
• ~80-90% of children with cancer in US are treated at COG 

institutions

Children’s Oncology Group (COG)





Active COG Studies: 2015-2021
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• 2004-2014
• 549 enrolled patients
• Two randomizations:
• Whole PF vs involved field RT
• 3-7 years: 18 vs 23.4 Gy CS RT

• Impact of CS RT intervention 
differed by molecular 
subgroup

Michalski JM, J Clin Oncol 2021; 39:2685-2697

COG Average Risk Medulloblastoma Trial



• 2007-2018
• 294 enrolled patients
• Two randomizations:

• +/- isotrentinoin
• +/- carboplatin during RT

• Improved outcome with 
carboplatin during RT in 
Group 3 only

Leary SES, JAMA Oncology 2021; 7:1313-1321

COG High Risk Medulloblastoma/PNET Trial



Castellino S, ASCO 2022

• Phase 3 study of advanced 
Hodgkin lymphoma

• Randomized +/- brentuximab
• Activated: March 2015
• Last enrollment: April 2019
• Data & Safety Monitoring 

Committee released results: 
1/18/22



Data & Safety Monitoring Committee
• Independent committee with experts in statistics, 

clinical trials, and patient advocacy
• Reviews unblinded side effect and outcome data
• Follows prospective rules defined in the protocol
• Has authority to stop studies early and release 

data when statistical goals are met or safety 
boundary is crossed



Castellino S, ASCO 2022

• Phase 3 study of advanced 
Hodgkin lymphoma

• Randomized +/- brentuximab
• Activated: March 2015
• Last enrollment: April 2019
• Data & Safety Monitoring 

Committee released results: 
1/18/22

• COG website posting: 1/31/22
• Manuscript submitted: 5/19/22
• Presentation at ASCO: 6/3/22

Brentuximab-AVE-PC

ABVE-PC



• COG does:
• Conduct large clinical trials, especially randomized studies
• Include small, medium, and large institutions
• Facilitate the collection of biospecimens for research

• COG does not:
• Determine standard of care
• Provide medical care
• Provide second-opinion consultation

What COG does and does not  do
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• COG does:
• Conduct large clinical trials, especially randomized studies
• Include small, medium, and large institutions
• Facilitate the collection of biospecimens for research

• COG does not:
• Determine standard of care
• Provide medical care
• Provide second-opinion consultation

What COG does and does not  do



Cooperative Group Clinical Trial Enrollment

JNCI 1996; 88: 812-816; Cancer 2009; 115:3808-3816; 
PLOS ONE 2020; 15:e0230824 
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COG Enrollment vs Expected by Histology

PLOS ONE 2020; 15:e0230824 
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• Publish study results quickly (we try)
• COG studies used by institutions to set standards of care
• Completed study protocols on COG website
• COG members are on National Comprehensive Cancer 

Network (NCCN) committees for treatment standards:
• Pediatric Hodgkin lymphoma
• Pediatric mature B cell lymphoma
• Pediatric ALL
• Wilms tumor

• We all talk with each other

How COG facilitates care outside of studies
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• FDA approval of pediatric indications
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• In 1997-2017, 117 non-
hormonal chemotherapy 
agents approved by FDA

• Only 6 (5.1%) included 
children in the initial 
approval

• Median delay between first-
in-human and first-in-child 
studies: 6.5 years

Cancer drug development is slow in children

Neel DV, Eur J Cancer 2019; 112:49-56 



COG studies used for pediatric labeling by FDA
Pediatric labeling Agent Indication COG study

2005 Nelarabine T-cell leukemia/lymphoma P9673

2006 PEG asparaginase Acute lymphoblastic leukemia 1962

2011 Erwinia asparaginase Acute lymphoblastic leukemia AALL07P2

2011
2013 Imatinib Ph+ chronic myelogenous leukemia

Ph+ acute lymphoblastic leukemia
AAML0123
AALL0031

2015 Dinutuximab Neuroblastoma ANBL0032

2017 Pembrolizumab Hodgkin lymphoma, MSI-H, TMB-H ADVL1621

2018 SC-PEG asparaginase Acute lymphoblastic leukemia AALL07P4

2018 Blinatumomab Acute lymphoblastic leukemia AALL1121

2019 Dasatinib Ph+ acute lymphoblastic leukemia AALL1122

2020 Gemtuzumab Ozogamicin Acute myelogenous leukemia AAML0531

2021 Crizotinib Anaplastic large cell lymphoma ADVL0912

2021 Liposomal daunorubicin/cytarabine Acute myelogenous leukemia AAML1421

2021 Recombinant Erwinia asparaginase Acute lymphoblastic leukemia AALL1931

2021 Rituximab CD20+ non-Hodgkin lymphoma ANHL1131
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Larotrectinib for NTRK-fused solid tumors

Drison A, N Engl J Med 2018; 378:731-739



Institution N Tumor Types
Potentially 
Actionable

Findings

Matched
Targeted
Therapy

Germline
Findings Reference

PEDS-
MIONCOSEQ U Michigan 102 High Risk (HR) Solid,

CNS, Heme 46% 14
(33%) 10% Mody et al. JAMA, 

2015

BASIC3 Baylor 150 New Diagnosis Solid, 
CNS 39% ND 10% Parsons et al, JAMA 

Onc, 2016

iCat
Dana Farber
CUIMC, UCSF
DC Childrens

101 HR Solid 34% 3
(10%) ND

Harris et al. JAMA 
Onc,
2016

INFORM German Ca   (20 
centers) 57 HR Solid, CNS Heme 50% 10

(38%) 4% Worst et al. Eur J 
Cancer, 2016

ClinOmics POB/ NCI 59 HR Solid 41% 2
(8%)

12%
Chang et al.

Clin Cancer Res. 
2016

PIPseq Columbia/
CHONY

101 HR Solid, CNS, Heme 38% 6
(16%)

14% Oberg et al. Genome 
Med, 2016

MBB Institut Curie 60 HR Solid, CNS 40% 6
(26%) ND Pincez et al.

PBC, 2017

Courtesy of Julia Glade Bender, MD



Genomic sequencing for patient care
• Historically, genomic testing limited to institutions with 

internal support or grant funding
• Insurance coverage for genomic testing inconsistent
• Turn-around time for genomic testing may be too long to 

impact treatment

Identifying a potential target does not provide 
access to investigational agent



NCI-COG Pediatric MATCH Study



NCI-COG Pediatric MATCH Study

Parsons DW, J Clin Oncol, in press



NCI-COG Pediatric MATCH

Parsons DW, J Clin Oncol, in press

138 out of 200 US COG sites



0

10

20

30

40

50

60

70

Non-Hispanic White Hispanic (all races) Non-Hispanic Black Non-Hispanic
Asian/Pacific Islander

Non-Hispanic
American

Indian/Alaskan
Native

Unknown

SEER data PedMATCH

NCI-COG Pediatric MATCH: Race, Ethnicity

Parsons DW, J Clin Oncol, in press



NCI-COG Pediatric MATCH Study

Parsons DW, J Clin Oncol, in press



Pediatric MATCH Successes/Failures
• Successes:

• > 1300 patients enrolled at 138 US COG institutions
• Central molecular testing completed in 95% of cases
• Paired diagnostic specimens
• aMOI for 31% of patients; 13% enrolled on treatment

• Failures:
• Limited responses: 

• Selumetinib (0/20), Tazemetostat (1/20), Ulixertinib (0/20)

• All arms are single agent
Parsons DW, J Clin Oncol, in press; Eckstein OS, J Clin Oncol, in press
Chi SN, ASCO 2022; Vo KT, ASCO 2022



NCI-ComboMATCH Patient Registration Protocol - EAY191

ECOG-ACRIN
Cassette

NRG
Version Control Protocol

EAY191-NVCP

Alliance 
Cassette

SWOG
Cassette

NRG
Cassette

Alliance
Version Control Protocol

EAY191-AVCP

EAY191-A1*
Neratinib & DS8201a

SWOG
Version Control Protocol

EAY191-SVCP

ECOG-ACRIN
Version Control Protocol

EAY191-EVCP

EAY191-A2**
Olaparib & Alpelisib

EAY191-A3
Palbociclib & 
Binimetinib

EAY191-S2*
ZEN-3694 & Binimetinib

EAY191-N2**
Binimetinib & 
Fulvestrant

*ET-CTN Phase
**Safety run-in

First Wave

EAY191-N4
Olaparib & Selumetinib

EAY191-S3
Ipatasertib & Paclitaxel

EAY191-E4
Nilotinib & Paclitaxel

EAY191-A6
Binimetinib & FOLFOX

EAY191-E5
Sotorasib & 

Panitumumab

EAY191-N6*
Trametinib & APG-1252

EAY191-N5
Neratinib & Palbociclib

COG
Version Control Protocol

EAY191-CVCP

EAY191-C1
Selumetinib & DAY101

COG
Cassette



Pediatric MATCH Stage 2
• Pediatric MATCH re-opened to enrollment March 7, 2022
• Centralized molecular testing replaced by 

commercial or academic testing
• Reduced number of arms, no new arms
• Open to Canadian, Australian, and New Zealand sites



NCI-COG Pediatric MATCH Study
Protocol ID Agent Class Agent Status
APEC1621-A TRK Inhibitor Larotrectinib Open

APEC 1621-B FGFR Inhibitor Erdafitinib Temporarily suspended

APEC 1621-C EZH2 Inhibitor Tazemetostat Completed

APEC 1621-D PI3K/mTOR Inhibitor LY3023414 Open

APEC 1621-E MEK Inhibitor Selumetinib Completed

APEC 1621-F ALK Inhibitor Ensartinib Open

APEC 1621-G BRAF Inhibitor Vemurafenib Closed for low accrual

APEC 1621-H PARP Inhibitor Olaparib Closed for low accrual

APEC 1621-I CDK 4/6 inhibitor Palbociclib Temporarily suspended

APEC 1621-J MAPK pathway inhibitor Ulixertinib Completed

APEC 1621-K IDH1 inhibitor Ivosidenib Open

APEC 1621-M H-RAS inhibitor Tipifarnib Open

APEC 1621-N RET inhibitor Selpercatinib Open



Genomic sequencing for patient care
• Historically, genomic testing limited to institutions with 

internal support or grant funding
• Insurance coverage for genomic testing inconsistent
• Turn-around time for genomic testing may be too long to 

impact treatment

What about genomic sequencing at initial diagnosis?



Molecular Characterization Initiative
§Patients enter by enrolling on APEC14B1 

registry/biobanking study, Project:EveryChild
§Will roll out in stages:
§ CNS tumors started March 21, 2022
§ Soft Tissue Sarcomas
§ Rare Tumors

§Estimating 3000 patients annually



Biospecimen Analysis

Nationwide’s Institute for 
Genomic Medicine (IGM)
• DNA: WES (CLIA)
• RNA-fusion panel (CLIA)
• DNA Methylation array (CLIA)
• Return of results (2-3 weeks)

Eligible Patients (CNS tumors, Soft 
tissue sarcomas, Rare tumors)

NCI Characterization Program

Integration of data
• Data repository of molecular characterization and linkable phenomic/clinical, longitudinal data

Clinical data submission

Clinical 
Services

Research 
Discovery

NCI-COG Partnership

• WGS/deep molecular 
(DNA) profiling 

• Single Cell RNA analysis

Protocol Enrollment/Sample 
Processing



Molecular Characterization Initiative
• Enhanced whole exome sequencing (WES), 
tumor and blood 

• RNA Archer Fusion-Plex assay, tumor
• Illumina 850K Epic DNA methylation array, 
tumor and blood 



Molecular Characterization Initiative
• Open to children with selected diagnoses through 

COG Project:EveryChild
• Comprehensive molecular testing at diagnosis, 

including germline
• Return of results to patients and treating 

physicians with 21 days of receipt of material
Results may refine diagnosis and suggest 

alternative treatments
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• 627 children with 
rhabdomyosarcoma

• Clinical annotation 
available

• 7.8% pathogenic/
likely pathogenic
variant

• Additional genes 
identified

COG germline study of rhabdomyosarcoma

Li H, J Natl Cancer Inst 2021; 113:875-883 



COG germline study of rhabdomyosarcoma

Martin-Giacalone B, manuscript under preparation 



Topics for today

• Role of clinical trials to define standards of care
• Power of randomized studies
• How information is shared
• FDA approval of pediatric indications

• Increased importance of molecular testing
• Access to investigational agents
• Increasing equity in treatment outcome



COG Developmental Therapeutics
• Organizational structure driven by terms of NCI grant
• Overlying principles:

• Limited network of institutions
• Phase 1 vs phase 2 sites

• Linkage to disease committee strategies



COG PEP-CTN

• Core member sites 
limited to 21 institutions

• In 2021, added 21 
additional non-core 
members sites

• Phase 1 restricted to 
core-member sites



COG PEP-CTN

■Core Member Institutions
■Non-Core Member Institutions 



Investigational trial options

• Industry-sponsored
• Limited number of institutions participating
• Designed to meet regulatory requirements

• Single institution studies
• Multi-institutional consortia:

• SJCRH: medulloblastoma, ALL, AML, Hodgkin lymphoma
• DFCI: ALL



Multiple non-COG consortia
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Relapsed patients struggle to find therapies
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ClinicalTrials.gov is difficult to use

Partial inclusion criteria for PEPN2113

“Highest Dose of Uproleselan in 
Combination With Fludarabine and 
Cytarabine for Patients With Acute Myeloid 
Leukemia, Myelodysplastic Syndrome, or 
Mixed Phenotype Acute Leukemia Relapsed 
or Refractory and That Expresses E-selectin 
Ligand on the Cell Membrane”
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Child with relapsed AML

Traditional therapy

Additional testing

Phase I/II/III clinical trial

Weeks/months

48-72 hours

Genomic Eligibility Algorithm at 
Relapse for Better Outcomes

Relapsed patients struggle to find therapies
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Patient characteristics

Lab tests

Genomic testing
Clinical trials
Information about enrollment
Study locations

Disease characteristics
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• Path to obtain investigational agent outside of trial
• 99% single patient use (SPU) requests approved 
• High proportion of pediatric requests (34% overall)
• Four large institutions, 2014-2019:

• Genomically targeted agents only
• 45 SPUs for 44 patients
• Most common reason: no clinical trial available (64.4%)
• Median time for FDA approval: 3 days
• Objective response rate: 39.5%

FDA’s Expanded Access Program (EAP)

Feit NZ, JAMA Oncol 2019; 5:570-572
Sabnis HS, J Clin Oncol 2021; 39:3822-3828
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Bona K, J Natl Cancer Inst 2021; 113:282-291 

• Enrolled on COG 
high-risk 
neuroblastoma 
immunotherapy 
studies

• Everyone had 
initial protocol 
treatment and 
anti-GD2 antibody

• Disparity of 
outcome by 
household 
poverty

Event-free survival Overall survival



Kahn JM, J Clin Oncol 2019; 37:3009-3017

• Enrolled on COG 
Hodgkin 
lymphoma studies

• No difference in 
EFS by race or 
ethnicity

• Disparity of 
post-relapse 
survival by race,  
ethnicity

Event-free survival
Post-relapse survival



• 4417 children with cancer 
diagnosed 1992-2013 in 
Washington

• Census data to define:
• Rural residence
• Neighborhood poverty (ADI)

• Lower survival for either 
rural residence or high 
ADI

Pediatric cancer survival by neighborhood

Ohlsen TJD, ASCO 2022



Bhatia S, J Clin Oncol 2012; 30:2094-2101

Adherent

Non-adherent

Non-adherent

Adherent

• Oral chemotherapy is major part  
of treatment for ALL

• Does it matter if children take it?



Conclusions
• Clinical trials are essential to define standard treatment, 

improve outcome, and support FDA pediatric labeling
• Molecular testing is often needed to guide therapy
• Many paths to access investigational agents;            

none are easy
• Reducing the inequities of access, opportunity, and 

delivery are central to improve pediatric cancer 
outcomes



Thanks to CAC2
for the invitation

and your advocacy



COG Annual Supporters


