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Outline
• Childhood Cancer Epidemiology and General Facts

• Two Specific Cancer Types
» Leukemia
» Wilm’s Tumor

• Late Effects of Therapy

• The Pediatric Cancer Fighting Team

• What’s on the Horizon

Pediatric Cancers are Uncommon
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US Cancer Incidence by Cancer Type

Pediatric Cancers
15,000 (1%)

American Cancer Society, 2014

Pediatric Deaths

1-14 years-old

15-19 years-old

Pizzo & Poplack, 2011

Common Pediatric Cancer Types
• Leukemia & Lymphoma

» Acute lymphoblastic 
leukemia

» Acute myeloid leukemia
» Hodgkin lymphoma
» Non-Hodgkin lymphoma

• Brain & CNS
» Astrocytoma
» Medulloblastoma
» Ependymoma

• Embryonal Tumors
» Neuroblastoma
» Wilms tumor
» Retinoblastoma

• Bone & Soft Tissue 
Sarcomas
» Osteosarcoma
» Ewing sarcoma
» Rhabdomyosarcoma

• Gonadal Tumors
» Ovarian germ cell
» Testicular germ cell
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Pediatric Cancer Incidence by Cancer Type

Improved Survival from Childhood 
Cancers

ACCO, 2014; http://www.acco.org

Survival by Cancer Type

https://www.researchgate.net
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History of Cancer Therapy

Sidney Farber (1903-1973)
“Father of Chemotherapy”

Aminopterin for Leukemia 
1948

Actinomycin D and Radiation 
for Wilm’s Tumor

1955

Clinical Trials Revolutionized Care
• Acute Leukemia Chemotherapy Cooperative Study Group 

A (ALCCSGA)
» Founded in 1955 with 9 Institutions
» First trial enrolled 168 children 
» Compared 6MP versus 6MP + Azeserine

• Children’s Oncology Group
» 230 institutions in US, Canada, Netherlands, Switzerland, 

Australia, New Zealand
» 90-95% of children with cancer treated at COG site
» Over 70,000 children actively followed in 2007

O’Leary, Semin Oncol. 2008 Oct; 35(5): 484–493
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Case 1
• 3 yo girl brought to the 

emergency department 
with fever and leg pain

• Seen three times over the 
last two weeks and 
diagnosed with viral illness

• Mom has noticed bruises 
and “red dots” all over her 
body

• This afternoon at preschool 
developed a nosebleed 
that has been hard to stop

Acute Leukemia
• Most common childhood 

(0-14yo) cancer (30%)

• 2 types
» Lymphoblastic (ALL)
» Myeloblastic (AML)

• Contrast
» ALL more common (5:1)
» AML poorer outcome

Epidemiology of Childhood Leukemia
• Age of Diagnosis

» ALL: 2-5 year-olds
» AML: <1yr and >15yrs

• ALL more common among 
Hispanics and Whites and 
slightly more common among 
boys

• Vast majority of cases not 
associated with environmental or 
genetic factors

» Down Syndrome (Trisomy 21)
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Presentation of ALL
• Common Signs / Symptoms

» Enlarged liver, spleen, and/or lymph nodes
» Fever
» Musculoskeletal pain (bone)
» Bruising / Bleeding (abnormal blood counts)
» Crowding of the bone marrow with leukemia cells

Risk v. Staging in Leukemia
• Higher Risk

» Age: <1 year or ≥ 10 years-old
» White Blood Count > 50,000
» Genetics
» Poor response to initial therapy

Diagnosis of Acute Leukemia
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ALL Treatment
• Key concepts

» Multi-drug (antimetabolites, alkylators, synthetic bases)
» Multi-routes (IV, Oral, Intra-thecal)
» In rare cases radiation (CNS)

• Phases (2.5-4 years) 
Induction																									
Achieve	Remission						
No	leukemia	cells
Consolidation									
Targeted	CNS	
Prevention
Delayed	Intensification		
Minimize	resistance
Maintenance							
Prevent	recurrence

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

D	
x

Time	(months)

Adverse Effects of Treatment for ALL
• Common

» Hair Loss
» Nausea / Vomiting / Loss of Appetite / Mouth Sores
» Numbness / Tingling / Nerve Pain

• Severe
» Tumor Lysis
» Infection
» Bleeding
» Clots
» Infertility

Improved Survival for ALL
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Case 2
• 2yo boy brought to PCP by 

mother

• She believes she felt a “big 
lump” in his belly during bath

• He seems to have been 
more irritable

Wilms Tumor (Nephroblastoma)
• Most common childhood 

renal tumor
• Most diagnosed younger 

than 5 years-old
• More common among 

African Americans
• Can be associated with 

genetic conditions
» Beckwith-Wiedemann, 

Denys-Drash, WAGR, 
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Presentation of Wilms Tumor
• Signs / Symptoms

» Most commonly presents 
with abdominal swelling

» Abdominal pain
» Hypertension
» Blood in urine
» Some will present with 

rapidly expanding abdomen 
due to bleeding in the tumor

• Avoid vigorous 
examination!

Screening

• Ultrasounds for children 
with predisposing 
syndromes
» Beckwith-Wiedemann
» WAGR

Diagnosis of Wilms Tumor

• Imaging

• Biopsy?
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Wilms Tumor Staging
• Stage I (40%): limited to the kidney, fully 

resected

• Stage II (20%): local extension beyond the 
renal capsule, fully resected

• Stage III (20%): extension into the 
abdomen and not fully resected – includes 
pre-operative biopsy

• Stage IV (10%): extension beyond the 
region of the kidney (metastasis to lungs)

• Stage V (10%): bilateral at presentation

Treatment for Wilms Tumor
• It depends . . .

?

Treatment of Wilms Tumor
• Surgery +/- Chemotherapy +/- Radiation Therapy

» Based on prognostic features: histology, stage, genetics

• Stage I / II: resection + chemotherapy 
» If pt is young and tumor is small, resection only
» If unfavorable markers, add chemotherapy agent

• Stage III: resection + intensive chemotherapy + radiation
» More intense chemotherapy with poor prognostic factors

• Stage IV: resection + intensive chemotherapy + radiation
» Radiation to abdomen and sites of pulmonary mets
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Adverse Effects of Wilms Treatment
• Common

» Hair loss
» Numbness, clumsiness
» Nausea, vomiting
» Liver toxicity

• Severe
» Infection
» Renal failure
» Bowel obstruction
» Bleeding

Outcomes for Wilms Tumor

https://sciencelife.uchospitals.edu/2013/09/17/success-in-wilms-tumor-highlights-clinical-
trial-cooperation-in-pediatrics/
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Long-Term 
Effects of 
Treatment

http://the-cancer-foundation.org/wp-content/uploads/2014/10/Childhod-cancer-500-x-671-WEB.jpg

Anthracycline Exposure
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Cancer-related 
Distress

Fear of 
Recurrence

VulnerabilityIncreased 
Uncertainty

Distress in Cancer Survivors

Psychiatric Illness
• Many survivors meet 

diagnostic criteria for:
» Depression 
» Anxiety disorder

• The risk for PTSD is 
higher among 
survivors

J Clin Oncol. 2013 Nov;31(33):4242-51

Psychooncology. 2013 Aug;22(8):1798-806

Major Impact on AYAs

https://www.nap.edu/read/18547/chapter/2#11
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“Survival Gap” Among AYAs

Bleyer, Cancer, 2006

It Take a Village
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Pediatric Oncology Nurses

Child Life Specialists
• Procedural preparation & role 

playing

• Relaxation Skills

• Procedural support

• Adolescent / Teen Support Group

• Retreats

• Volunteer coordination

“School in the hospital is an implicit statement 
of hope!”

• Work with patients in the clinic 
and hospital
» Bedside education

• Work closely with family
» Arranging home schooling
» Close relationships that develop 

over years

• Work with many school districts

• Familiar with curriculum for K-12
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Chimeric T-Cell Therapy

Summary
• Childhood cancers are rare but are still the #1 disease-

related killer of children

• Survival has improved significantly for many childhood and 
adolescent cancers due to clinical trials

• Improved survival has come at a cost of increased 
therapy-related effects

• Cancer-related distress and psychiatric illness is a major 
source of morbidity for survivors and their families

• Caring for pediatric cancer patients and their families 
requires a multi-disciplinary team


