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To get involved in CCSS =>
Discuss with Working Group Chairs

Daniel-San, catch fly 
with chopstick, 

accomplish anything.



Catch & Discuss with Working Group Chairs

Catch WG Chairs, 
discuss utilization 
of CCSS resource 

for your research!



1. To lead and support investigations on population sciences relevant 
to CCSS, such as mortality, cost-effectiveness, characterization of 
primary treatment exposures (including temporal changes), and 
disadvantaged/minority populations

2. To encourage and support methodological research.  This includes 
developing innovative epidemiological and biostatistical methods 
and applying state-of-the-art methodologies 

Scope of Epi/Biostat Working Group
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Ann Mertens, Emory University
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Xu Ji, Emory University
Rebecca Howell, MD Anderson Cancer Center

Yutaka Yasui (Chair), St. Jude Children’s Research Hospital

Working Group Membership

Anyone 
interested in 
Scope 1) and 2) 
is welcome!



Working Group Progress

7 Published/In Press Manuscripts (since 1/1/2020)
(10+ as Secondary WG)

4 Currently Submitted Manuscripts
10 Analysis/Manuscript in Process
3     Concepts in development
8 New AOIs (total, since 1/1/2020)



Highlights of Recently Completed Research #1

Mortality among 5-year survivors of childhood cancer: 
results over five decades of follow-up

Stephanie Dixon, MD
St. Jude Children’s Research Hospital

Qi Liu, Matthew Ehrhardt, Eric Chow, Kevin Oeffinger, Ann 
Mertens, Paul Nathan, Rebecca Howell, Wendy Leisenring, 
Kevin Krull, Kirsten Ness, Melissa Hudson, Leslie Robison, 
Yutaka Yasui, Gregory Armstrong
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Standardized Mortality Ratios of CCSS Cohort relative to 
the age-sex-calendar-year-matched US population



After 15 years, ~ 4-5 times higher risk
vs.

matched US general population



St
an

da
rd

ize
d 

m
or

ta
lit

y 
ra

tio

Childhood Cancer Type

Standardized Mortality Ratios of Death due to Second Malignant Neoplasms



Childhood Cancer Type

Standardized Mortality Ratios of Death due to Cardiac Diseases
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Childhood Cancer Type

Standardized Mortality Ratios of Death due to Cardiac Diseases
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Childhood Cancer Type

Standardized Mortality Ratios of Death due to Pulmonary Diseases
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Afternoon Epi/Biostat WG Breakout Session

1. Mortality Data/Analysis

2. Prediction Modeling w/ Genetic Variables

3. Linking w/ External Data: Medicaid

4. Other Discussions, Q&A 



Highlights of Recently Completed Research #2

Mortality after cardiovascular (CV) disease 
in the Childhood Cancer Survivor Study

Wendy Bottinor, MD, MSCI
Virginia Commonwealth University

Cindy Im, Saro H. Armenian, Borah Hong, Rebecca 
M. Howell, Kirsten K. Ness, Kevin C. Oeffinger, 
Gregory T. Armstrong, Yutaka Yasui, Eric J. Chow



Congestive Heart Failure (CHF):    847 survivors (38% deceased);  31 siblings (16% deceased)



20-year CHF mortality: 3.3%
20-year other cause mortality: 7.3%
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20-year CHF mortality: 3.3%
20-year other cause mortality: 7.3%

20-year CHF mortality: 10.5%
20-year other cause mortality: 36.3%

Survivor risk after CHF 
(vs. siblings)

HR (95% CI) P

All-cause mortality 7.32 (2.56 - 20.89) <0.001

Mortality due to CHF 3.62 (0.48 - 27.29) 0.21

Congestive Heart Failure (CHF):    847 survivors (38% deceased);  31 siblings (16% deceased)
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Adjusted for age, sex, race, index year, smoking, CV 
risk conditions (hypertension, dyslipidemia, diabetes)
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20-year CAD mortality: 23.7%
20-year other cause mortality: 38.0%
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20-year CAD mortality: 8.7%
20-year other cause mortality: 3.4%

20-year CAD mortality: 23.7%
20-year other cause mortality: 38.0%

Survivor risk after CAD 
(vs. siblings)*

HR (95% CI) P

All-cause mortality 5.54 (2.37 - 12.93) <0.001

Mortality due to CAD 3.70 (1.05 - 13.02) 0.04
Adjusted for age, sex, race, index year, smoking, CV 
risk conditions (hypertension, dyslipidemia, diabetes)



Stroke:  568 survivors (34% deceased); 27 siblings (11% deceased)
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20-year stroke mortality: 4.0%
20-year other cause mortality: 15.2%

20-year stroke mortality: 8.0%
20-year other cause mortality: 31.4%



Stroke:  568 survivors (34% deceased); 27 siblings (11% deceased)
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Adjusted for age, sex, race, index year, smoking, CV 
risk conditions (hypertension, dyslipidemia, diabetes)

20-year stroke mortality: 4.0%
20-year other cause mortality: 15.2%

20-year stroke mortality: 8.0%
20-year other cause mortality: 31.4%

Survivor risk after stroke 
(vs. siblings)

HR (95% CI) P

All-cause mortality 3.57 (1.12 - 11.37) 0.03

Mortality due to stroke 3.12 (0.40 - 24.32) 0.28



Radiation dose is associated with increased all-cause 
and CV-specific mortality risk among survivors*

*Adjusted for age, sex, race, index year, smoking, CV risk conditions (hypertension, dyslipidemia, diabetes), 
age at diagnosis, anthracycline dose 

CV 
disease

Radiation 
(per 10 Gy)

All Cause mortality Cause Specific mortality

HR (95% CI) P HR (95% CI) P

After CHF Heart RT dose 1.27 (1.12 - 1.44) <0.001 CHF-specific 1.43 (1.10 - 1.85) 0.01

After CAD Heart RT dose 1.22 (1.06 - 1.41) 0.01 CAD-specific 1.35 (1.08 - 1.68) 0.01

After stroke Heart RT dose 1.46 (1.00 - 2.12) 0.05 Stroke-specific 3.05 (1.28 - 7.28) 0.01
Brain RT dose 1.24 (1.13 - 1.37) <0.001 Stroke-specific 1.12 (0.92 - 1.38) 0.26
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Highlights of Recently Completed Research #3

Radiation Therapy Related Cardiac Disease Risk in Childhood 
Cancer Survivors: Updated Dosimetry Analysis

Rebecca Howell, PhD, Suman Shrestha, MS 
MD Anderson Cancer Center

James E. Bates, Qi Liu, Susan A. Smith, Kevin Oeffinger, Eric Chow, 
Aashish C. Gupta, Constance A. Owens, Louis S. Constine, Bradford 
S. Hoppe, Wendy Leisenring, Ying Qiao, Rita E. Weathers, Laurence 
E. Court, Chelsea C. Pinnix, Stephen F. Kry, Daniel Mulrooney, 
Gregory T. Armstrong, Yutaka Yasui



A simple atlas-based heart model (HAtlas) 

vs. 

A high-resolution CT-based anatomically 
realistic age-scalable cardiac model (HHybrid)



Any Cardiac Disease Coronary Artery Disease Congestive Heart Failure



Any Cardiac Disease Coronary Artery Disease Congestive Heart Failure

Dose (Gy)
Relative Rates (95% CI)

P

Relative Rates (95% CI)

P

Relative Rates (95% CI)

PHAtlas
(Bates et al.)

HHybrid
(This Work)

HAtlas 
(Bates et al.)

HHybrid
(This Work)

HAtlas 
(Bates et al.)

HHybrid
(This Work)

No RT Ref Ref Ref Ref Ref Ref

0.1 – 9.9 0.8 (0.6 – 1.1) 0.8 (0.6 - 1.1) 0.348 1.0 (0.6 – 1.5) 1.0 (0.7 - 1.5) 0.254 0.7 (0.5 – 1.0) 0.7 (0.5 - 1.0) 0.548

10 – 19.9 2.2 (1.6 – 2.9) 2.6 (2.0 - 3.3) 0.066 3.0 (1.9 – 4.8) 3.4 (2.2 - 5.3) 0.286 1.7 (1.1 – 2.7) 2.1 (1.4 - 3.0) 0.148

20 – 29.9 2.8 (2.0 – 3.8) 4.1 (3.0 - 5.5) 0.012 3.2 (1.9 – 5.4) 5.3 (3.4 - 8.3) 0.018 2.9 (1.9 – 4.6) 4.3 (2.9 - 6.5) 0.064

≥ 30 6.4 (4.8 – 8.5) 6.1 (4.5 - 8.4) 0.618 7.5 (4.9 – 11.4) 7.1 (4.6 - 11.2) 0.372 6.7 (4.6 – 9.9) 7.3 (4.7-11.4) 0.580

Associations of mean heart RT dose with cardiac disease risk
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Approved Concept Proposal #1

Association of Individual and Neighborhood Characteristics 
and Adverse Outcomes in Childhood Cancer Survivors

Carrie Howell, PhD
University of Alabama 
at Birmingham

Lena Winestone, MD
University of California 
San Francisco



Approved Concept Proposal #1

Carrie Howell, PhD
University of Alabama 
at Birmingham

Geocoded residential & local social-
and physical-environmental data 

(e.g., small area SES) of CCSS 
participants will be soon available! 

Kiri Ness, PT, PhD, FAPTA
St. Jude Children’s 
Research Hospital



Approved Concept Proposal #2

Aaron McDonald, PhD
Project Director of CCSS
St. Jude Children’s Research Hospital 

Use of an Incentive to Increase
Biologic Sample (Oragene) Return



Approved Concept Proposal #3

Catherine Goudie, MD, FRCPC
McGill University

Long-term cost-effectiveness of cancer 
predisposition syndrome identification 
strategies in survivors of pediatric leukemia, 
brain tumors or bone/soft-tissue sarcomas



Approved Concept Proposal #4

Van T. Nghiem, PhD
University of Alabama at Birmingham

Efficacy and Cost-effectiveness of the 
Children’s Oncology Group Long-term 
Follow-up Screening Guidelines for 
Childhood Cancer Survivors at Risk of 
Colorectal Cancer



Approved Concept Proposal #5

Ajay Major, MD, MBA
University of Chicago

Mortality Due to Colorectal Cancer Among 
Survivors of Childhood Cancer



Ancillary Study #1

Principal Investigator

Lennie Wong, PhD
City of Hope



Ancillary Study #2

Co-Principal Investigator

Yimei Li, PhD
St. Jude Children’s 
Research Hospital

Co-Principal Investigator

Ryan Sun, PhD
MD Anderson Cancer
Center



Ancillary Study #3

Co-Principal Investigator

Yutaka Yasui, PhD
St. Jude Children’s 
Research Hospital

Co-Principal Investigator

Jinghui Zhang, PhD
St. Jude Children’s 
Research Hospital



Current Top Priorities

(1) Close collaboration with CCSS Genetics Working Group and the NCI’s DCEG 
in analyses of SNP array and whole genome/exome sequencing data 
evaluating genetic susceptibility to a variety of late effects, including gene 
main effects and gene by treatment/environment interactions

(2) Evaluation of late effects disparity among underrepresented, underserved 
subgroups, including database linkages (e.g., Medicaid database) and 
environmental/social small-area data using GIS

(3) Development and application of state-of-the-art statistical methodologies, 
especially for prediction modeling using machine/statistical learning 
methods and for cost-effectiveness evaluation of intervention/screening 
strategies for survivorship care

(4) Development of innovative population-science methodologies relevant to 
CCSS, including those related to longitudinal aging research
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Current Top Priorities

R21 (Impact Score 19): MPI (Cindy Im, Yan Yuan) 
“Treatment-specific genetic risk scores for late effects prediction in 
childhood, adolescent, and young adult cancer survivors”

Cindy Im, PhD
University of Alberta



Afternoon Epi/Biostat WG Breakout Session

1. Mortality Data/Analysis

2. Prediction Modeling w/ Genetic Variables

3. Linking w/ External Data: Medicaid

4. Other Discussions, Q&A 
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Current Top Priorities

R03 application:

Understanding the effect of 
the Affordable Care Act 
Medicaid Expansion in Adult 
Survivors of Childhood Cancer

Xu Ji, PhD
Emory University

Anne Kirchhoff, PhD
University of Utah
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Current Top Priorities

Jennifer Yeh, PhD
Boston Children’s Hospital 
Harvard Medical School

Title: Improving Cancer Screening Guidelines for Survivors of Childhood Cancer
Dates of Funding: 9/16-3/22
Funding Source: American Cancer Society

Title: Genetic testing to guide pediatric cancer care and follow up: using 
anthracycline-associated cardiac toxicity as a model for the future​
Dates of Funding: 9/18-8/23
Funding Source: NIH (R01)
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Current Top Priorities

Yan Yuan, PhD
University of Alberta

Elastic Net
Extreme Gradient Boosting
Ensemble



Current Top Priorities

I-Chan Huang, PhD
St. Jude Children’s Research 
Hospital

Farideh
Bagherzadeh-
Khiabani, MS
University of Alberta

Prediction of Health-related Quality of Life from 
Longitudinal Self-reported Symptom Patterns in 
Adults Survivors of Childhood Cancer





Predictor

Category

Predictor

Subcategory

Predictor

Name

Symptom

Pattern Type

Times Involved Estimate1 P-value1 Importance2

Clinical Model1

(Intercept) 51.265 <0.001 -

Clinical Demographic Female (vs. Male) -2.891 <0.001 10

Clinical Treatment Amputation 4.42 0.009 4

Symptom Model2

(Intercept) 45.092 <0.001 -

Mental Domain Depressive  Increase T2 to T3 0.151 0.782 5

Mental Domain Depressive Consistent Presence T1 & T2 & T3 -5.173 <0.001 9

Mental Item Depressive : Feeling no interest in things Consistent Absence T1 & T2 & T3 2.545 0.009 10

Mental Item Depressive : Feeling no interest in things Consistent Absence T1& T2 -4.751 0.003 4

Mental Item Depressive : Feeling hopeless about the future Increase T2 to T3 -2.779 0.113 4

Mental Item Depressive : Feeling hopeless about the future Consistent Absence T1 & T2 & T3 0.803 0.459 10

Mental Item Depressive : Feelings of worthlessness Consistent Absence T1 & T2 & T3 1.061 0.322 10

Mental Domain Anxiety Consistent Presence T2 & T3 -3.331 0.009 4

Mental Item Anxiety : Nervousness or shaking inside Consistent Absence T1 & T2 & T3 0.73 0.386 9

Mental Item Anxiety : Suddenly scared for no reason Consistent Presence T1 & T2 -12.536 <0.001 7

Mental Item Anxiety : Feeling tense or keyed up Consistent Presence T1 & T2 & T3 -2.796 0.075 4

Mental Item Anxiety : Feeling tense or keyed up Consistent Absence T1 & T2 & T3 1.166 0.172 10

Mental Item Anxiety : So restless cannot sit still Consistent Absence T1 & T2 & T3 0.668 0.423 7

Mental Item Anxiety : So restless cannot sit still Consistent Presence T2 & T3 -6.141 0.006 6

Mental Domains Summary Consistent Absence T1 & T2 & T3 1.304 0.154 9

Physical Item Memory: Problems with learning or memory Consistent Absence T1 & T2 & T3 1.542 0.014 7

Physical Domain Fatigue: Fatigue Consistent Absence T1 & T2 & T3 0.764 0.577 6

Physical Item Fatigue: Feeling weak Consistent Absence T1 & T2 & T3 0.124 0.932 7

Physical Item Fatigue: Feeling weak Consistent Presence T2 & T3 -4.634 0.008 8

All Items Summary Increase T2 to T3 -0.345 0.012 10

Feature Engineering





Discussion:  Opportunities and Threats

Major Strength/Opportunity

• Discover, support junior investigators w/ methodology 
interest

• Focus on methodological issues of high impact
• Method webinar or workshop to expand the use of CCSS 

data and disseminate accumulated methodological 
knowledge



Discussion:  Opportunities and Threats

Major Threat/Challenges

• Abundant demands on method applications to projects, 
working with many MS-level analysts

• Lack of emphasis on methodological work by 
methodologists themselves

• Relatively small number of methodologists
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