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Childhood Cancers in the US: 
Survivorship Statistics

• Estimate 13,500 newly diagnosed cases annually

• End of 2013, estimated number surpass 420,000

• 1 in 750 in the US is a childhood cancer survivor

• Number of survivors will approach 500,000 by 2020



1975-79
1980-84

1985-89
1990

1995
2000

2005

Years from Diagnosis

P
ro

p
o

rt
io

n
  S

u
rv

iv
in

g 
Survival of Childhood Cancers 
Ages 0-19 years 

Data Source:  SEER 2010

Robison and Hudson. Nat Rev Cancer, 2014



< 1%

Age at Cancer Diagnosis

A
n

n
u

al
 I

n
ci

d
e

n
ce

 R
at

e
 P

e
r 

1
0

5

Age-specific Cancer Incidence

Data Source:  SEER 2010

Robison and Hudson. Nat Rev Cancer, 2014



< 1%

Age at Cancer Diagnosis

A
n

n
u

al
 I

n
ci

d
e

n
ce

 R
at

e
 P

e
r 

1
0

5

Age at Cancer Diagnosis

In
ci

d
en

ce
  P

er
  1

0
5

Childhood/Adolescent
Cancer

Age-specific Cancer Incidence

Data Source:  SEER 2010

Robison and Hudson. Nat Rev Cancer, 2014



Childhood Cancer Survivor Study  

(U24  CA55727)  

35,923     Eligible
20,690 (1970-86)
15,233 (1987-99)*

24,368      Participants
14,364 (1970-86)
10,004 (1987-99)*

11,889       Stored DNA

* indicates expansion cohort population, 

now available to investigators

• Funded in 1994

• Retrospective cohort, recent 
expansion includes survivors 
diagnosed 1970-1999

• 31 contributing centers

• 5-year survival 

• Leukemia, lymphoma, CNS, 
bone, Wilms, NBL, soft-
tissue sarcoma

• Detailed treatment data 

• Wide range of outcomes
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Initial Diagnosis (n=24,368)

The Childhood Cancer Survivor StudyTurcotte et al, manuscript in preparation
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Distribution of Therapy for Initial Cancer

The Childhood Cancer Survivor StudyTurcotte et al, manuscript in preparation
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SMN  15.2    13.9  – 16.6

Cardiac  7.0       5.9  – 8.2

Pulmonary  8.8       6.8  – 11.2

SMR         95% CI

All Cause Mortality

SMN  2.9       2.1  – 4.2

Cardiac  3.3       2.0  – 5.5

Pulmonary  1.4       0.7  – 2.9

Other causes 2.0       1.3  – 3.1

RR*         95% CICause of Death

RT-Associated Risk of Death

* Adjusted for age, sex, year of dx, follow-up, anthracycline 

dose, epidodophyllotoxin dose, Bleomycin dose

The Childhood Cancer Survivor StudyMertens, et al, JNCI 2008 

Late Mortality Among 5+ Year Survivors
All-cause Mortality

Cause of Death



• 21% cumulative incidence of 
second neoplasm at 30 years

• 8% cumulative incidence of 
second malignancy at 30 
years

• Highest risks associated with 
female sex, treatment with 
radiation therapy, older age 
at initial cancer diagnosis, 
earlier treatment era, 
diagnosis of Hodgkin 
lymphoma.
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Cumulative 
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Distribution of Subsequent Neoplasms

Original + Expanded Cohort  (n=3115)

The Childhood Cancer Survivor StudyTurcotte et al, manuscript in preparation
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RT Dose-Risk Relationship for Subsequent 

Neoplasms

The Childhood Cancer Survivor StudyInskip et al,  Int J Radiat Oncol Biol Phys 2016  



The Childhood Cancer Survivor StudyInskip et al,  Int J Radiat Oncol Biol Phys 2016  

RT Dose-Risk Relationship for Subsequent 

Neoplasms



The Childhood Cancer Survivor StudyTurcotte et al, JCO 2015

Subsequent Neoplasms after 40 years of age

Late Occurring Subsequent Neoplasms

Age (years)



The Childhood Cancer Survivor StudyTurcotte et al, JCO 2015
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Distribution of Subsequent Neoplasms  

(n=3115)

The Childhood Cancer Survivor StudyTurcotte et al, manuscript in preparation
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The Childhood Cancer Survivor StudyNeglia et al,  JNCI  2006

Brain Tumors Following Childhood Cancer

Risk by Radiation Dose



Distribution of Subsequent Neoplasms  

(n=3115)

The Childhood Cancer Survivor StudyTurcotte et al, manuscript in preparation
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The Childhood Cancer Survivor Study
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The Childhood Cancer Survivor Study
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• Linear dose-response for 

secondary breast cancer

• 11-fold  increased risk at     

40 Gy (compared to no RT)

• Age at RT exposure not a 

risk factor for breast cancer

• Risk of breast cancer 

markedly reduced for 

women with > 5 Gy ovarian 
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Risk of Secondary Breast Cancer Following 

Spinal Field Radiation  

The Childhood Cancer Survivor StudyMoskowitz et al, Radiat Oncol 2015



Distribution of Subsequent Neoplasms  

(n=3115)
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Distribution of Subsequent Neoplasms  

(n=3115)
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Childhood Cancer Survivor Study  

Subsequent Neoplasms

The Childhood Cancer Survivor Study
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The Childhood Cancer Survivor StudyPerkins et al,  JCO  2005

Cumulative Incidence of Nonmelanoma Skin Cancer 

Years Since Diagnosis
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The Childhood Cancer Survivor StudyWatt et al, JNCI  2011

Radiation-related Risk of Basal Cell Carcinoma



The Childhood Cancer Survivor StudyLiu et al,  JCO  2016

Race Specific Radiation-Associated Second Neoplasms



The Childhood Cancer Survivor StudyEhrhardt et al, CEBP  2016

Race Specific Radiation-Associated Second Neoplasms

St. Jude Lifetime Cohort Study



Gaps in Knowledge Regarding Long-term 

Radiation-Associated Cancer Risks
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• Newer treatment 
techniques (IMRT, 
Proton)

• Genetic 
contributions to 
risk

• Radiation and 
Chemotherapy 
interactions

• Role of lifestyle 
factors



• The Childhood Cancer Survivor Study is an 

NCI-funded resource to promote and facilitate 

research among long-term survivors of cancer 

diagnosed during childhood and adolescence.

• Investigators interested in potential uses of 

this resource are encouraged to visit:

www.stjude.org/ccss

Childhood Cancer Survivor Study  

A  RESOURCE  FOR  RESEARCH


