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Tumor Discovery

Pediatric cancer is the leading cause of disease-related mortality among children, with 
approximately 400,000 new cases diagnosed globally each year in individuals under 
20  years of age. Despite advances in therapy, survival outcomes for rare childhood 
cancers remain disproportionately poor, as reported by the US National Cancer Institute. 
This disparity highlights a critical need for continued research. Meanwhile, pediatric 
oncology is entering a transformative era, driven by novel diagnostic and prognostic 
tools, emerging therapies, and innovative approaches to prevention and intervention. 
Harnessing these advances provides an unprecedented opportunity to improve outcomes 
and reduce disparities in pediatric cancer care.

Clinical trials remain the cornerstone for advancing effective treatments, 
interventions, and preventive strategies in pediatric cancers. As of 2022, a total of 2,159 
pediatric cancer clinical trials had been registered in the International Clinical Trials 
Registry Platform database.1 Of these, 47% (1,006 trials) were conducted in high-income 
countries. For instance, the Children’s Oncology Group, a major entity in pediatric 
cancer research, conducts numerous clinical trials aimed at improving treatments and 
outcomes for children with cancer.2 Randomized clinical trials (RCTs) are critical in 
pediatric cancer treatment and prevention, especially in resource-limited settings 
and developing countries. A  recent review paper published in JCO Global Oncology3 
highlights the need to expand clinical research in Africa, despite ongoing regional 
instability and lack of resources. The authors concluded that, while a low number of 
pediatric clinical treatment trials are open to African children and adolescents, clinical 
research of high quality is being done in Africa. Fortunately, several initiatives are 
fostering the development of research capacity across the continent, which is expected 
to enhance publication output.3

In contemporary pediatric cancer research, genomics and genetics studies have 
demonstrated significant potential to advance screening, diagnosis, prognosis, and 
the development of targeted therapies. For instance, multi-omics analysis shows great 
promise in identifying risk factors, classifying disease subtypes, and revealing targetable 
alterations for immunotherapy in pediatric cancers. A  recent pediatric cancer study 
published in Nature Communications found that the proteome and N-glycans hold the 
potential to discover clinically relevant phenotypes and targetable pathways.4 Multi-
omics analyses have been applied to the study of Wilms tumor (WT), the most common 
pediatric renal malignancy. Another recent study published in Nature Communications5 
reported that pediatric WT harbors a relatively low mutational burden compared to 
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adult cancers, posing challenges for the development of 
targeted therapies. Nevertheless, multi-omics analysis 
revealed prognostic genetic alterations, distinct molecular 
subgroups, features of the immune microenvironment, 
and potential biomarkers and therapeutic targets. Multi-
omics datasets from initiatives like the Children’s Brain 
Tumor Network provide valuable insights that integrate 
with these models to accelerate discovery.6 While 
traditional approaches—such as genetically engineered 
mouse models, patient-derived xenografts, and cell lines—
remain essential in pediatric cancer research, innovative 
technologies have revolutionized this field. Genome 
engineering tools like CRISPR/Cas9 and organoid models 
now enable the study of specific genetic alterations, 
microenvironment interactions, and developmental 
pathways underlying tumorigenesis.6 Looking ahead, the 
development of next-generation genomics models, such as 
humanized mouse systems, will be essential to accelerate 
functional research and translate discoveries into targeted 
therapeutics that aim to improve survival and quality of life 
for children with cancer.

Recent research has demonstrated that precision 
medicine can uncover novel treatment strategies for 
pediatric cancer. A  study published in Nature Medicine7 
reported that precision-guided treatment (PGT), 
particularly when targeting gene fusions or initiated 
before disease progression, provided the greatest clinical 
benefit. The findings further showed that PGT informed 
by comprehensive molecular profiling can significantly 
improve outcomes for children with high-risk cancers. 
In another study published in Nature Medicine,8 in 
which I was a co-investigator, we demonstrated that 
implementing functional precision medicine (FPM), 
which integrates genomic profiling with drug sensitivity 
testing of patient-derived tumor cells, can identify 
treatment options when standard therapies are exhausted. 
The study also demonstrated the feasibility of delivering 
FPM-based treatment recommendations to the tumor 
board in real-time, within a clinically actionable timeline. 
The implementation of precision medicine strategies is 
expected to become increasingly prevalent in basic and 
clinical pediatric cancer research, given its substantial 
potential to provide timely, targeted treatment regimens 
and personalized care to patients.

Behavioral interventions are effective in supporting 
contemporary pediatric cancer prevention. For example, 
recent research published in JAMA9 reported that 
behavioral interventions can increase sun protection 
behavior among children. Although there is no consistent 
evidence that interventions are associated with a reduction 
in the frequency of sunburn in children and minimal 

evidence on skin cancer outcomes, interventions can 
increase skin self-examination. A  non-RCT published in 
Supportive Care in Cancer10 demonstrated that oral health 
education for children effectively reduced the incidence 
of oral mucositis in pediatric cancer patients. Further 
behavioral intervention studies are warranted to reduce the 
incidence of pediatric cancer, improve survival outcomes, 
and strengthen global cancer control efforts.

Finally, studies of disparities in pediatric cancer, 
including its treatment and interventions, are critical 
for identifying and addressing inequities in incidence, 
survival, access to care, and other health outcomes. For 
example, a study published in Cancer11 found that most 
parents, regardless of racial or ethnic background, desire 
detailed prognostic information about their child’s cancer. 
However, physicians often underestimate the information 
needs of Black and Hispanic parents. The study highlighted 
the importance of identifying parents’ information 
preferences before prognosis discussions to better address 
their informational needs. By uncovering differences 
related to race, ethnicity, socioeconomic status, geography, 
and other social determinants, disparity studies can inform 
targeted interventions, optimized resource allocation, and 
policies that promote health equity.

In light of these recent advances in pediatric cancer 
research, we recognize the importance of developing 
this special issue, entitled Current Advances in Pediatric 
Cancer Diagnoses and Treatments, to showcase recent 
developments in pediatric oncology, including innovative 
treatment, diagnosis, prognosis, intervention, and 
prevention. Its scope encompasses a broad spectrum of 
studies, including clinical, translational, epidemiological, 
behavioral research, basic science, and genomics, 
highlighting the multidisciplinary nature of pediatric 
cancer research.
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