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What is the Scope of the Problem
Pediatrics

• approximately 10,270 <15 yrs diagnosed with cancer 

– 1,790 children will die from the disease. 

• Accounts for 1% of all cancer diagnoses

• Relatively rare in this age group. 

– On average, 16 children develop the disease each year for every 100,000 children 
in the United States

• Average age of diagnosis 8yrs vs 65 yrs for adults 



11.5 cases per 100,000 children in 1975 
16 per 100,000 children in 2014





Pediatric Cancer Survival Improves Across All 
Diagnoses

Cancer Epidemiol Biomarkers Prec2009 Apr;18(4):1033

Cancer Death Rates 1990-2014 

25% for adults
35% for children and 
adolescents



ALL Event Free Survival 

Hunger, NEJM 2015;373:1541



Cancer is the Leading Cause of Death by Disease in 
Pediatric and AYA



Suspected Causes of Cancer in Children

• Known causes/associations

– Downs syndrome

– ionizing radiation

– specific chromosomal or genetic abnormalities ie Li Fraumeni

– Toxins benzene, meds such as cyclosporine

– Bone marrow failure syndromes

– Immunodeficiency

– Viral infection



Most Common Pediatric Cancers

• Leukemia  
– ALL 85%, AML15%

• Brain Tumors
– Medulloblastoma

Ependymoma
– Astrocytoma, Gliomas

• Lymphoma
– NHL, Hodgkins

• Rhabdomyosarcoma
• Neuroblastoma
• Wilms Tumor
• Osteosarcoma



Pediatric Cancer Treatment

• Leukemia– chemotherapy +/- radiation 6 mos-3 yrs

• Brain Tumors – surgery, radiation and chemotherapy up to 1 yr

• Lymphomas- chemotherapy +/- radiation 6 months-3 yrs

• Soft tissue tumors- surgery, chemotherapy +/- radiation 3mos-1 yr

• Neuroblastoma- chemotherapy, surgery, radiation, 
immunotherapy, transplant 6months-2 yr

• Kidney tumor- surgery, +/- chemotherapy, +/- radiation 3mos -1 yr

• Bone tumors- surgery, chemotherapy, +/- radiation up to 1 yr



What has made the difference in increased survival?

Bleyer Nat Rev 8;288, 2008.



Pediatric Cancer Therapy
Success through Collaboration

• First Chemotherapy 1948 Dr. Sidney Farber in Boston
– Aminopterin for children  with Acute Lymphocytic Leukemia

• Chemotherapy was first shown to be effective in children with cancer
• The principle of multi-modal therapy was pioneered in childhood cancer

• The discovery of the first tumor suppressor gene occurred in children with cancer

• First Childhood Cancer Research Consortium 1955 

• Childhood Cancer Research and Therapy Consortiums 1990
– POG, CCSG, Wilms, Rhabdomyosarcoma

• Children’s Oncology Group 2000



Research Dollars at Work

• Collaboration between basic science and clinical trials has 
dramatically increased event free survival in pediatric cancer

• Promotes evidence based best medical practices

• NCI  Federally Sponsored Research 

– 3.9% of funds $433M out of $112B



Clinical Trials 

•  Access to state-of-the-art therapies and the collective expertise of 
world-renowned pediatric specialists.

– COG

– The Pediatric Brain Tumor Consortium (PBTC)

– New Approaches to Neuroblastoma Therapy (NANT)

– The Pediatric Oncology Branch (POB)

– Private Organization Trials (St. Judes, MSK, MD Anderson, Dana 
Farber) 



Children’s Oncology Group COG
• World’s largest organization for pediatric/AYA cancer research and clinical trials

• More than 200 centers in the US and Canada, Switzerland, the Netherlands, 
Australia, and New Zealand. Multidisciplinary teams

• More than 7,500 experts worldwide with nearly 100 active clinical-translational 
trials open at any given time. Clinical trial participation is >50% in pediatrics

• More than 90% of 13,500 children and adolescents diagnosed with cancer each 
year in the United States are cared for at COG sites

• Each year about 4,000 children enter 1 of approximately 100 ongoing clinical 
trials sponsored by the NCI  



Pediatric Cancer Survivorship

• Data from 2014

• At least 419,000 cancer survivors were first diagnosed when 
they were < 20 yrs of age

• Approximately 350,000 adult survivors of childhood cancer in 
USA

• 1 in 640 adults ages 18-45



Important Survivorship Considerations

• Type of Cancer and site of disease

• Age at diagnosis and treatment

• Types of therapy

– Surgery

– Radiation 

– Chemotherapy

– Transplant



Risk Based Long-Term Follow-up

• Systematic plan for lifelong screening, surveillance, and 
prevention 
– incorporates risk estimates based on the previous cancer, cancer 

therapy, genetic predisposition, lifestyle behaviors, and comorbid 
conditions

• Supported by 

– American Society of Pediatric Hematology/Oncology

– International Society of Pediatric Oncology

– American Academy of Pediatrics

– Children’s Oncology Group (COG)

– Institute of Medicine



Incidence of Chronic Health Problems in Childhood 
Cancer Survivors by Childhood Cancer Survivor Study

N Engl J Med 355 (15): 

1572-82, 2006. 

Oeffinger KC, et al



Follow-up in the Real World

• The CCSS reported that 88.8% of survivors were receiving some 
form of medical care

– Only 31.5% reported receiving care that focused on their prior 
cancer (survivor-focused care)

– 17.8% reported receiving survivor-focused care that included advice 
about risk reduction and discussion or ordering of screening tests.

• Insurance issues were a major contributor to barriers to care

Nathan et al.: J Clin Oncol 27 (14): 2363-73, 2009



Prevalence of Late Effects in Survivors of Pediatric and AYA 
Cancer

Cancer Epidemiol Biomarkers Prev. 

2015 Apr; 24(4): 653



Development of Chronic Conditions in Pediatric Cancer Survivors

J Clin Oncol. 2014 Apr 20; 32(12): 1218

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3986385/


Neuropsychologic Late Effects in Pediatric/AYA Cancer Survivors

Cancer Epidemiol Biomarkers Prev. 2015 

Apr; 24(4): 653



Causes of Neuropsych Effects

• Multiple types of chemotherapies
– Methotrexate, cytarabine, ifosfamide

– Intrathecal medications

• Cranial or Brain Radiation

• Neurologic complications
– Stroke

– CNS hemorrhage or clot

– Seizure disorder

• Post traumatic Stress



Importance of School in Wellness



School Issues

• Strategy for communications between family/child, faculty and 
students

– Confidentiality

• Support

– Teachers

– Schoolwork

• Social Contacts and Context

• Siblings at School

COG recommendations



School Issues

• Re-entry anxiety

• Attendance

– Fever

– Bleeding

– Exposures

– Central lines or other medical prostheses

• Fatigue

• Performance

COG recommendations



School Issues

• Wear a hat, bandana, or scarf in class;
• Leave class to lie down or take a nap;
• Drink fluids in class;
• Make extra trips to the rest room, if possible without having to ask 

permission each time;
• Snack in class;
• Receive special consideration in PE class as needed;
• Stay indoors during recess (perhaps with a friend); and
• Move from classroom to classroom when the hallways are empty 

rather than being in crowds.
COG recommendations



Conclusions
• Childhood cancer has increased survival rates by 35% in last 2 

decades
• Survival Rate overall is 85% with some areas approaching >95% but 

some with lower 20-30% rates
• Childhood cancer is still leading cause of death by disease for 

children
• Survival rates have increased secondary to research and 

collaborative clinical trials
• Excellent survival rates and increased numbers of survivors come at 

cost of chronic health conditions in survivorship
• School/Education intersects at all points of journey for children 

with cancer and is important in their success



• COG

• Children, Young Adults and Families who make all of this meaningful
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