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Chronic condition 
categories 

Therapeutic 
exposures 

Cancer groups 

Vision Radiation ALL 
Hearing Body areas AML 
Speech Dosimetry Other leukemia 
Endocrine Volume Medulloblastoma 
Respiratory Chemotherapy Other CNS 
Cardiovascular Yes/no Hodgkin lymphoma 
Gastrointestinal Cumulative dose NHL 
Renal CED Neuroblastoma 
Musculoskeletal Dox-equivalent Wilms tumor 

Soft tissue sarcoma
 

Osteosarcoma
 

Infection
 

Neurologic Combinations 

Ewing sarcoma 
Other hematologic Surgery 



Common Terminology Criteria for Adverse Events 

• Original NEJM analysis: 114 conditions 
• Aging / expansion cohort: significant 

increase in the number of conditions 
• Universal need for standardized grading 

that is generalizable, transparent, and can 
be refined 

• CTCAE task force: Sklar, Hudson, Nathan, 
Armstrong, Chow, Tonorezos, Mostoufi-Moab, Wells, 
Gibson, Smith, Barnea, Stratton, Leisenring 

The Childhood Cancer Survivor Study 



 

 

Master Matrix for Chronic Conditions – by Condition
 

63 categories of 
chronic conditions 
graded for severity 



 

Master Matrix for Chronic Conditions – Using ICD codes
 

1086 individual 
ICD9-10 

codes included 



Conditions categorized as: 
• Chronic, non-recurrent conditions (eg, hypercholesterolemia) 
• Single, recurrent conditions (eg, thrombus) 
• Chronic, recurrent (cardiomyopathy, surgical intervention) 

Largely based upon in-person, detailed examination with 
the opportunity to clarify on sequence of events. 





Cumulative Burden in CCSS 

• Limitations: 
– Self-report vs in-person examination 
– Unable to distinguish between two separate 

events (eg, two different episodes of 
thrombus) 

• Adaptations: 
– Count each individual type of cancer 
– No adjustment with other chronic conditions 
– Caveats 

The Childhood Cancer Survivor Study 



    

 

 
   

  

 

Selected Publications
 
2015-2016
 

1. Overall estimates of chronic conditions and how 
they influence health status 

2. By condition or outcome 
3. By organ system 
4. By (special) cancer types 
5. Chronic conditions as a consequence of a benign 

neoplasm 
6. How chronic conditions influence psychosocial 

issues 
7. Chronic conditions and utility-based, health-related 

quality of life 
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What are some of our
 
current ongoing studies
 

and concepts?
 



Career Development Award 

• Sogol (Goli) Mostoufi-Moab (2013) 
Overall risk of Chronic Endocrine Disorders in Adult Survivors of 
Childhood Cancer 

• Danielle Novetsky Friedman (2015) 
Impact of radiation dose to the pancreas on subsequent risk of 
diabetes mellitus 

• Adam Esbenshade (2015) 
Using the Cumulative Illness Rating Scale to characterize the burden 
of chronic conditions 

• Miranda Fidler (2015)
Comparison of risks for mortality and subsequent cancers in the 
CCSS and the BCCSS 

The Childhood Cancer Survivor Study 



Emily Tonorezos
R01CA187397  

• 24-month RCT comparing the effect of a web-
and telephone-based weight loss intervention 
(led by Healthways at Hopkins) to general
information about weight loss and healthy living 
(control). 

• Calculate the effect of the diet and physical
activity intervention, compared to self- directed 
weight loss, on three key metabolic biomarkers:
– a. Fasting insulin 
– b. Leptin:adiponectin ratio 
– c. Small, dense LDL 

– a. Fasting insulin 
– b. Leptin:adiponectin ratio 
– c. Small, dense LDL 



  
      
    

    
       

    

     
    

Eric Chow
 
R01CA204378
 

1. Determine the prevalence of underdiagnosis and undertreatment 
of hypertension, dyslipidemia, and diabetes in CCSS participants 
at high risk of future heart disease. 

2. Among those underdiagnosed / undertreated, conduct an RCT to 
test the effect of a remotely delivered SCP & self-management 
intervention on rates of undertreatment after 1-year. 

3. Determine barriers among survivors & PCPs towards survivorship 
care that contribute to undertreatment of common modifiable CV 
risk factors. 
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ACS Research Scholar Grant
 
Jennifer Yeh
 

Improving Cancer Screening Guidelines for Survivors of
Childhood Cancer 

Specific Aims 
1.	 Develop a Childhood Cancer Survivorship Simulation 

Model 

2.	 Project the lifelong magnitude and heterogeneity in 
disease burden associated with late-effects among 
childhood cancer survivors 

3.	 Assess the comparative effectiveness of secondary
cancer screening strategies to improve long-term 
outcomes among at-risk survivors 



Contemporary Risk-Adapted Therapy for 
Hodgkin Lymphoma: What are the Trade-Offs? 

1. Estimate all-cause and cause-specific mortality for 5+ year 
survivors of Hodgkin lymphoma diagnosed 1970-1999 and 
compare by era of therapy and by major treatment groupings. 

2. Determine the incidence of chronic health conditions and
compare by era of therapy and by major treatment groupings. 

3. Estimate risks of chronic health conditions (any condition, grade 
3-5 conditions, multiple grade 3-5 conditions) with contemporary 
HL therapy - use data from CCSS to create groups with similar 
exposures to two contemporary Children’s Oncology Group 
(COG) protocols – AHOD 0031 and AHOD 0431. 

4. Merge data with Dutch HL cohort to look more closely at 
treatment exposures and trade-offs (combined data almost 5,500 
HL survivors). 

The Childhood Cancer Survivor Study 



Oral Presentations - 2017

• Gibson TM, Mostoufi-Moab S, Stratton K, Barnea D, Chow EJ, 
Donaldson SS, Howell R, Hudson MM, Leisenring WM, Mahajan A, 
Nathan PC, Ness KK, Sklar CA, Tonorezos ES, Weldon CB, Wells EM, 
Yasui Y, Armstrong GT, Robison LL, Oeffinger KC. Temporal trends in 
chronic disease among survivors of childhood cancer diagnosed across 
three decades: a report from the Childhood Cancer Survivor Study 
(CCSS). American Society of Clinical Oncology; 15th International 
Conference on Long-Term Complications of Treatment of Children and 
Adolescents for Cancer. 

• Weil B, Madenci A, Liu Q, Gibson T, Yasui Y, Neglia J, Leisenring W, 
Howell R, Tonorezos E, Friedman D, Tinkle C, Diller L, Armstrong GT, 
Oeffinger K, Weldon C. Infection related late mortality in survivors of 
childhood cancer with asplenia or radiation-induced hyposplenism: a 
report from the Childhood Cancer Survivor Study. 15th International 
Conference on Long-Term Complications of Treatment of Children and 
Adolescents for Cancer. 
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Oral Presentations - 2017

• Bates JE, Liu Q, Yasui Y, Howell RM, Mulrooney DA, Dhakal S, 
Leisenring WM, Indelicato DJ, Gibson TM, Armstrong GT, Oeffinger KC, 
Constine LS. Age-associated vulnerability to treatment-related late 
cardiotoxicity: a report from the Childhood Cancer Survivor Study 
(CCSS). American Society of Clinical Oncology.

• Bates JE, Howell RM, Liu Q, Yasui Y, Mulrooney DA, Dhakal S, 
Leisenring WM, Indelicato DJ, Gibson TM, Armstrong GT, Oeffinger KC, 
Constine LS. Volumetric dose-effect analysis of late cardiotoxicity: a 
report from the Childhood Cancer Survivor Study (CCSS). American 
Society for Radiation Oncology Annual Meeting 

• Salloum R, Chen Y, Yasui Y, Packer R, Leisenring W, Wells E, King A, 
Howell R, Gibson TM, Krull KR, Robison LL, Oeffinger KC, Fouladi M, 
Armstrong GT. Temporal trends in late-onset morbidity and mortality 
after medulloblastoma diagnosed across three decades: a report from 
the Childhood Cancer Survivor Study. American Society of Clinical 
Oncology. 

The Childhood Cancer Survivor Study 



Oral Presentations - 2017

• Dietz AC, Seidel K, Leisenring WM, Mulrooney DA, Tersak JM, Glick 
RD, Burnweit CA, Green DM, Diller L, Oeffinger KC, Smith SA, Howell 
RM, Stovall M, Robison LL, Armstrong GT, Termuhlen AM. Solid organ 
transplant after treatment for childhood cancer: a report from the 
Childhood Cancer Survivor Study. 15th International Conference on 
Long-Term Complications of Treatment of Children and Adolescents for 
Cancer. 

• Tonorezos ES, Meacham L, Chou JF, Moskowitz CS, Leisenring WM, 
Freidman D, Sklar CA, Dilley KJ, Hudson M, Mertens A, Armstrong GT, 
Robison LL, Oeffinger KC. Risk of increased mortality in underweight 
survivors: a report from the Childhood Cancer Survivor Study. 15th 
International Conference on Long-Term Complications of Treatment of 
Children and Adolescents for Cancer.
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Oral Presentations - 2017

• Brooke RJ, Chemaitilly W, Wilson CL, Krasin MJ, Li Z, Im C, Morton 
LM, Wu G, Wang Z, Chen W, Howell RM, Armstrong GT, Bhatia S, 
Chanock SJ, Zhang J, Green DM, Sklar CA, Hudson MM, Robison LL, 
Yasui Y. A high-risk genetic profile for premature menopause (PM) in 
childhood cancer survivors (CCS) exposed to gonadotoxic therapy: a 
report from the St. Jude Lifetime Cohort (SJLIFE) and Childhood 
Cancer Survivor Study (CCSS). American Society of Clinical Oncology; 
15th International Conference on Long-Term Complications of 
Treatment of Children and Adolescents for Cancer. 

The Childhood Cancer Survivor Study 



Poster Presentations - 2017

• Madenci AL, Weil BR, Liu Q, Gibson TM, Yasui Y, Leisenring WM, 
Howell RM, Tinkle C, Nekhlyudov L, Diller L, Armstrong GT, Oeffinger 
KC, Weldon CB. Long-term incidence of venous thromboembolism 
(VTE) among survivors of childhood cancer: a report from the 
Childhood Cancer Survivor Study. American Society of Clinical 
Oncology; 15th International Conference on Long-Term Complications 
of Treatment of Children and Adolescents for Cancer. 

• Fejien EA, Leisenring WM, Stratton KL, Ness KK, Van der Pal HJH, 
van Dalen EC, Armstrong GT, Aune GJ, Green DM, Hudson MM, 
Loonen J, Oeffinger KC, Robison LL, Yasui Y, Kremer LC, Chow EJ. 
Equivalence ratios for late cardiomyopathy after doxorubicin and other 
anthracyclines/anthraquinones. 15th International Conference on Long-
Term Complications of Treatment of Children and Adolescents for 
Cancer. 
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Poster Presentations - 2017

• Lupo PJ, Brown AL, Kamdar KY, Belmont JW, Armstrong GT, 
Leisenring WM, Oeffinger KC, Okcu F, Robison LL, Scheurer ME, Yasui 
Y, Bhatia S. DNA methylation and obesity in survivors of pediatric Acute 
Lymphoblastic Leukemia (ALL): a report from the Childhood Cancer 
Survivor Study (CCSS). 15th International Conference on Long-Term 
Complications of Treatment of Children and Adolescents for Cancer.

• Mueller S, Chen Y, Yasui Y, Fullerton HJ, Howell R, Oeffinger K, 
Robison LL, Armstrong GT, Krull KR. Impact of stroke and stroke 
recurrence on late mortality as well as psychological and 
socioeconomic outcomes in childhood cancer survivors. Pediatric 
Neuro-Oncology Basic and Translational Research Conference.

List of current Applications of Intent and Concept 
Proposals - pages 45-51 of the CCSS booklet 
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Looking to the Future
 



Exploitation of Expansion Cohort (1970-99)

• Increased use of Cisplatin (739 original cohort + 1,353 in 
expansion = 2,092 overall)
– Hearing, renal function, cardiac disease 

• Increased use of Ifosfamide (190 original cohort + 978 in 
expansion = 1,168 overall)
– Renal function 

• Almost 12,000 survivors exposed to anthracyclines overall 
– Heart rate variability, autonomic dysfunction 

The Childhood Cancer Survivor Study 



mHealth and Chronic Disease 

• Home measurement of: 
– Blood pressure 
– Heart rate, HR variability, EKH 
– Glucose, A1C, lipids 
– Pulmonary function tests 

• Subcontract and combine with Examination Management 
Services, Inc (EMSI), used in pilot home sample, EQUAL, 
and CHIIP 
– Urine testing (electrolytes, creatinine, etc) 
– Other fasting labs 
– Height and weight 

The Childhood Cancer Survivor Study 



GWAS and Chronic Disease 

Key chronic conditions with potential interaction between 
genetic factors, lifestyle behaviors and treatment exposures: 
• Key adverse outcomes 
• Hearing 
• Valvular heart disease (valve replacement) 
• Pulmonary fibrosis 
• Diabetes 

The Childhood Cancer Survivor Study 



Observational Studies Leading to Interventions 

R21 or medium-sized grants to support case-control study 
• Stroke – radiation, hypertension, genetic factors 
• Coronary artery disease with volumetric radiation 

exposure by arterial distribution to model for contemporary 
radiation therapy 

Leading to R01-supported intervention trials 
• Statin therapy (risk communication) 
• Hypertension management (via mHealth approach) 

The Childhood Cancer Survivor Study 



   
 

Thanks
 
(to the many, many investigators
 

working on chronic disease projects)
 

Questions?
 

kevin.oeffinger@duke.edu
 

mailto:kevin.oeffinger@duke.edu

	Slide Number 2
	Slide Number 4
	Slide Number 6
	Slide Number 7
	Slide Number 11
	Slide Number 17
	Slide Number 24
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 37
	Slide Number 42



