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Abstract
Childhood cancer remains the leading cause of disease-related death of children in the United States (US) despite advances in survival rates for some types of 
childhood cancer. One in 5 children diagnosed with cancer in the US will not survive their disease, and of those who do, 2/3rds of survivors will suffer at least one 
treatment-related chronic disease.  Because many childhood cancers are relatively rare, biotechnology firms and pharmaceutical companies have long argued that 
developing drugs specifically in a childhood cancer setting is not economically viable; the market is too small to justify the enormous expense. Instead, in many 
instances, drugs are developed in an adult setting and then “retrofitted” to the childhood setting – with all of the attendant concerns this brings.  So, for example, 
this can lead to significant delays in the evaluation and availability of promising new therapies in poor prognosis pediatric cancer patients who are in urgent need 
for therapeutic innovations [1-14] – despite the fact that many childhood cancers share much in common with those in adults.  There is growing consensus among 
pediatric hematologists-oncologists, US Food and Drug Administration (FDA), European Medicines Agency (EMA), coalitions of subject matter experts, support 
groups and other stakeholders that action is needed to remove such barriers that contribute to the unsatisfactory progress in improving the survival outcomes of 
adolescents with cancer [3,10,12,13,15,16]. In short, how can we better assure access for children /adolescents to disease and target-appropriate adult oncology 
clinical trials?
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Current Initiatives
Recently, there has been a major effort to initiate early phase 

trials of targeted therapies in children and adolescents with cancer. 
For example, umbrella trial initiatives aimed at allowing children and 
adolescents with relapsed or refractory pediatric cancers early access to 
promising targeted precision medicines. The NCT03155620 Children's 
Oncology Group (COG)–NCI Pediatric MATCH Screening Trial is one 
example.  The European Proof-of-Concept Therapeutic Stratification 
Trial of Molecular Anomalies in Relapsed or Refractory Tumors 
(ESMART) (NCT02813135) - which is part of the Innovative Therapies 
for Children with Cancer Precision Cancer Medicine Program, 
a European academic consortium [17], also provides an unique 
opportunity for new therapeutic innovations in pediatric hematology-
oncology through mechanistic hypothesis-driven studies.  Lessons and 
insights learned from these trials are likely to provide the foundation 
for effective and personalized precision medicine strategies for children 
and adolescents with difficult-to-treat cancers. For example, durable 
objective responses were observed in pediatric patients with anaplastic 
large-cell lymphoma and inflammatory myofibroblasic tumors 
harboring ALK fusions who were treated in a Phase I/II setting with the 
ALK inhibitor crizotinib [17]. Likewise, the Phase 1 testing of the TRK 
inhibitor larotrectinib for TRK fusion positive malignancies generated 
an exciting objective response rate of > 90% [18].

In parallel to these trial initiatives, there is ongoing regulatory 
dialog and emergent guidance. Both FDA and EMA have launched new 
regulatory initiatives aimed at improving the access of pediatric cancer 
patients to novel therapies developed for adults with cancer.  

The European Pediatric Medicine Regulation [(EC)-No1901/2006)] 
mandated the establishment of the EMA's Pediatric Committee 
to provide guidance to pharmaceutical companies regarding their 
Pediatric Investigation Plans (PIPs) for active investigational drugs 
[9]. The multi-stakeholder platform ACCELERATE (http://www.
accelerate-platform.eu) presented a consensus expert opinion in 
support of early drug access for adolescents with cancer - indicating 
that enrollment of adolescents of 12 years and over in adult early-phase 
clinical drug trials would represent a safe and efficient strategy in drug 
development [7]. Several changes were proposed by ACCELERATE 
to facilitate adolescents’ access to early drug development programs, 
including that (i) there should be no set upper or lower age limit 
criteria for Phase II and Phase III trials for  cancers that are present 
in both pediatric and adult populations with similar biology and (ii) 
adolescents over 12 years of age should be included from the onset of 
the cancer drug development process in adults [7].

In June 2018, FDA issued a Draft Guidance entitled "Considerations 
for the Inclusion of Adolescent Patients in Adult Oncology Clinical 
Trials" [5] emphasizing that pediatric oncology drug development 
should be coordinated with oncology drug development for adults 
as part of an overall drug development plan.  The draft Guidance 
details a series of recommendations regarding inclusion of pediatric 
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patients in adult oncology trials in the US, and is based on a previous 
FDA publication [3]; this can be viewed as a strong endorsement of 
the recent ACCELERATE proposal [7] in Europe.  The new FDA 
recommendations would certainly expand the options available for 
adolescent cancer patients who have relapsed after, or are refractory to, 
standard therapeutic strategies with no curative options, or for whom 
no standard therapies with curative intent exist. The Draft Guidance 
suggests that adolescent patients may be enrolled in first-in-human 
clinical trials after initial adult PK and toxicity data are obtained – a 
measure aimed at providing appropriate risk mitigation for adolescents 
[5]. Furthermore, the important provisions of the Race for Children 
Act, which is incorporated as Title V of the FDA Reauthorization 
Act (FDARA) that was enacted on August 18, 2017 (FD&C Act Sec. 
505B (a)(3), 21 USC 355c (a)(3), Public Law 115-52) has created a 
mechanism to expedite the evaluation of novel medicines with the 
potential to address the unmet need in the pediatric population by 
requiring pediatric investigation of appropriate new drugs intended for 
adults with cancer [19]. Specifically, Title V requires evaluation of new 
molecularly targeted drugs and biologics "intended for the treatment of 
adult cancers and directed at a molecular target substantially relevant 
to the growth or progression of a pediatric cancer" in molecularly 
targeted pediatric cancer investigation to generate clinically meaningful 
study data, "using appropriate formulations, regarding dosing, safety 
and preliminary efficacy to inform potential pediatric labeling" by 
designing and executing earlier rational dose finding and signal seeking 
trials [19]. The Alliance for Childhood Cancer, representing more than 
30 national patient advocacy groups and professional medical and 
scientific organizations invested in advancing the interests of children 
with cancer, applauded the inclusion of the RACE for Children Act in 
the FDA Reauthorization Act of 2017 (FDARA) legislation, passed in 
the Senate and in the House in July of 2017. 

These new regulatory initiatives by EMA and FDA combined 
with umbrella clinical trial initiatives aimed at allowing children 
and adolescents with relapsed or refractory pediatric cancers early 
access to promising targeted precision medicines have the potential 
to significantly alter the therapeutic landscape for difficult-to-treat 
pediatric/adolescent cancers for the benefit of current and future 
pediatric cancer patients [20].
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