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Outline

• Long-term health risks
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Long term health risks 
• Model for risk-based health care

Current status of survivorship focused• Current status of survivorship-focused 
health care

d• Future directions
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Pediatric Cancer Survivors

• All sites > 78% 5-yr survival

Pediatric Cancer Survivors

• All sites > 78% 5 yr survival
• 270,000 childhood cancer survivors 

i th U it d St tin the United States
• 1:640 young adults in the US is a y g

pediatric cancer survivor



Long-Term Health Risks

• Premature mortality

Long Term Health Risks

Premature mortality
• Morbidity

Diminished health status• Diminished health status



Sex-Specific Mortality Rates of Childhood 
C S i U S P l ti

U.S. Female

Cancer Survivors vs. U.S. Population

U.S. Male

CCSS Female

CCSS Male

Mertens A et al, J Clin Oncol 19:3163, 2001
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All-Cause Mortality, Hodgkin Lymphoma
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All-Cause Mortality, Hodgkin Lymphoma
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Morbidity

• 10,397 survivors, diagnosed 1970-1986

Morbidity

, , g
• 3,034 siblings

G di f diti CTCAE 3 0Grading of conditions: CTCAE v3.0 

Common Terminology Criteria for Adverse Events 

• Grade 1 Mild
• Grade 2 Moderate 
• Grade 3 Severe
• Grade 4 Life-threatening or disabling
• Grade 5 Death• Grade 5 Death

Oeffinger KC, et al. N Engl J Med 2006



Demographics 
 
 

Characteristics 
 

Survivors 
(N=10,397)

 

Siblings 
(N=3,034) 

 

Gender: female 
 

 

46% 
 

53% 

Race 
 Non-Hispanic white 

Minorities

 
84% 
16%

 
92% 
8% Minorities 

 
16% 8%

Age at interview 
Mean (range) years

27  
(18 - 48)

29  
(18 - 56) Mean (range), years

 
(18  48) (18 56)

Interval from cancer dx 
 Mean (range), years

18  
(6 - 31)

 
NA( g ), y ( )
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Percent with a chronic health condition:

20 1

18.6

20.1Grade 1

11 5 SibliGrade 2

15.7

11.5 Siblings

Survivors

Grade 2

0 10 20 30

Similar percentage with mild or moderate conditions.
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Percent with a chronic health condition:

4 2

20.5

4.2Grade 3

1 SibliGrade 4

6.3

1 Siblings

Survivors

Grade 4

0 10 20 30Percent

Significant difference in severe or life-threatening conditions.



Relative risk with 95% CI of chronic health 
conditions in survivors compared with siblings
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Relative risk of chronic health conditions in 
i d ith iblisurvivors compared with siblings

Adjusted for age, sex, and race 
 
 

Primar
 

An
 

Grade
 

> 2Primary 
Cancer 

Any 
Grade 

 

Grade 
3 or 4 

 

> 2 
Conditions

 
 

Bone tumor
 

10 3
 

38 9
 

10 7Bone tumor
CNS tumor 
Hodgkin’s 
S

10.3
7.1 
4.6 
3

38.9 
12.6 
10.2 

8 9

10.7
12.4 

8.7 
2Sarcoma

NHL 
Neuroblastoma

3.5
3.2 
2.0

8.9 
6.8 
4.7 

5.2
4.3 
2.5

Leukemia 
Wilms’ tumor 

2.2 
1.9 

4.1 
4.1 

2.8 
2.5 

 

 
All estimates are significant at p < 0.001 



Relative risk with 95% CI of Grade 3 or 4 conditions in 
survivors compared with siblings
Adjusted for age, sex, and race

10 9Anthracycline + 10.9

10 9

Anthracycline +
Alkylating agent

Chest RT + 10.9

13 0

Chest RT +
Abd/pelvic RT

Chest RT + 13.0

13 6

Chest RT +
Anthracycline

Chest RT +

1 4 7 10 13

13.6Chest RT +
Bleomycin

1 4 7 10 13

Relative Risk



Cumulative incidence curves of chronic health conditions 
in survivors, by GRADE 1-5 and GRADE 3-5 
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Morbidity of Survivors

• By 30 years post cancer:

Morbidity of Survivors

y y p
• 73% survivors with at least one 

condition
• 42% with a grade 3-5 condition
• 32% with multiple conditionsp

• Survivors – 8.2 times more likely to 
have a severe or life-threatening g
health condition than siblings



Health Status of Survivors

• 9535 young adult survivors

Health Status of Survivors

• Moderate-extreme adverse outcomes
• General health 10 6%• General health 10.6%

• Mental health 17.2%

• Functional impairment 11 8%• Functional impairment 11.8%

• Limitations in activity 13.5%

Pain post cancer 10 2%• Pain post cancer 10.2%

• Anxiety/fears post cancer 13.2%

A d HS d i 43 2%Any adverse HS domain 43.2%
Hudson MM et al. JAMA 290:1583, 2003



Foundations of Risk-Based Care

High-risk population

Foundations of Risk Based Care

High risk population
Wide array of potential late effects
Risk often does not plateau with agingRisk often does not plateau with aging
Clinically silent period for many late 
ffeffects – 20-30 yrs



Foundations of Risk-Based Care

High-risk population

Foundations of Risk Based Care

High risk population
Wide array of potential late effects
Risk often does not plateau with agingRisk often does not plateau with aging
Clinically silent period for many late 
ffeffects – 20-30 yrs

Potentially modifiable by secondary or 
tertiary prevention and early 
diagnosis/intervention



Paradigm Shift

Shift f f l l t

Paradigm Shift

Shift from a focus solely on cure to

maximize the cure 
and 

minimize the cost

(late occurring health problems 
associated with the cancer therapy)associated with the cancer therapy)





Premorbid

Aging and
Co-morbid 
Conditions

Genetic
•BRCA, ATM, p53
polymorphisms

Premorbid 
Conditions

C

Conditions

Cancer-
Related 

Morbidity

Health Behaviors
• Tobacco
• Diet
• Alcohol
• Exercise

Tumor Factors
• Response
• Histology
• Biology
• Sitey

Host FactorsHost Factors
• Gender
• Race/Ethnicity
• Socioeconomic

Treatment
• Radiation
• Chemotherapy
• Surgery

Treatment Events

Hudson and Oeffinger 2004



Basis for Risk Estimate

Determine risk for potential late effects,

Basis for Risk Estimate

Determine risk for potential late effects, 
based on:

• Cancer – type site etc• Cancer – type, site, etc.
• Therapeutic exposures
• Treatment events
• Genetic predispositionsp p
• Co-morbid conditions
• Lifestyle behaviors and practices• Lifestyle behaviors and practices



Plan for Risk-Based Care
• Monitor for recurrence of cancer

Plan  for Risk Based Care

• Surveillance for second cancers and late 
effects

E l di i d i i• Early diagnosis and intervention
• Prevention

Tobacco use physical activity calcium intake• Tobacco use, physical activity, calcium intake
• Counseling and education

Oeffinger KC. Institute of Medicine, 2003 
Oeffinger KC. Curr Probl Cancer 27:143-67, 2003 
Oeffinger KC Hudson MM CA Cancer J Clin 54:208-236 2004Oeffinger KC, Hudson MM. CA Cancer J Clin 54:208-236, 2004
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Grade 1-4 Chronic Health Conditions
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Grade 3-4 Chronic Health Conditions
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Phases of Follow Up Care
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YRS 0-2 Post Therapy
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YRS 0-2 Post Therapy
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YRS 2-10 Post Therapy
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YRS 2-10 Post Therapy
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YRS > 10 Post Therapy
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YRS > 10 Post Therapy
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Long-Term Follow-up Programs

• LTFU programs created for care of 
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Long-Term Follow-up Programs

• LTFU programs created for care of 

Long-Term Follow-up Programs

p g
cancer survivors in 1980-1990’s

• Based at a children’s hospital or            p
a cancer center

• Variation between programs:   p g
resources, size, research

• 1997 - 50% centers in US and Canada 
with a LTFU program

Oeffinger KC, et al. J Clin Oncol 16:2864-7, 1998



LTFU Program

• Team approach (MD/NP/SW)

LTFU Program

Team approach (MD/NP/SW)
• Multi-disciplinary network of consultants

Annual evaluation• Annual evaluation
• History and physical

S b d• Screening based on exposures
• Targeted education on risk and lifestyle 

b h ibehaviors
• Medical summary of treatment

Aziz NM, Oeffinger KC, et al. Cancer 2006



SUMMARY OF CANCER TREATMENT 
Date Prepared:  08/22/2005 

 
Name: John Doe Date of Birth:Name: John Doe Date of Birth:   
Treatment Center:  Memorial Sloan Kettering Cancer Center 
Cancer Diagnosis:  Ewing’s Sarcoma 
Date of Diagnosis:  06/18/1978 Age at Diagnosis:  14 years  
Date of Completion of Therapy: 2/23/1981 
Cancer Treatment  
SSurgery 
Date    Procedure  
03/20/1978 Biopsy of left thigh mass 
04/06/1978 EnBloc Resection left anterior medial thigh 
06/10/1985 Excision of left distal thigh mass 
Radiation TherapyRadiation Therapy
Date start Date Stop Field Dose (cGy) 
None    
Chemotherapy 
Drug Name Dose (units or mg/m2) 
Actinomycin-D Yes – 6.96 mg/m2 
BCNU (C i ) Y 177 78 / 2BCNU (Carmustine) Yes – 177.78 mg/m2

Bleomycin Yes – 80 mg/m2 
Cyclophosphamide (Cytoxan) Yes – 19644.44 mg/m2 
Doxorubicin (Adriamycin)  Yes – 345 mg/m2 
Methotrexate Yes – 77.04 mg/m2 
Vincristine YesV c st e es
Late Effects Risks Screening Recommendations** 
Cardiomyopathy Echo every year 
Pulmonary fibrosis PFTs with DLCO baseline 
Hypogonadism Testosterone, FSH, LH as indicated 
Hemorrhagic cystitis Urinalysis yearly 
Bl dd U i l i lBladder cancer Urinalysis yearly 

 
**Screening recommendations from the CureSearch Children’s Oncology Group Long-Term Follow-Up 

Guidelines at http://www.survivorshipguidelines.org. 



Standardized Screening

• Late Effects Screening Guidelines from the 

Standardized Screening

g
Children’s Oncology Group

• www.survivorshipguidelines.org
• Melissa Hudson/Wendy Landier
• Multi-disciplinaryp y



Standardized Screening

• Late Effects Screening Guidelines from the 

Standardized Screening

g
Children’s Oncology Group

• www.survivorshipguidelines.org
• Melissa Hudson/Wendy Landier
• Multi-disciplinaryp y
• Strength of the association of treatment 

exposure to late effectp
• Principles of screening/surveillance in a 

high-risk population











What is unique about LTFU-type care?

Clinicians’ (MD, NP, SW, Psych)

What is unique about LTFU-type care?

Clinicians  (MD, NP, SW, Psych) 
primary focus is on cancer survivors:

• Clinical care• Clinical care
• Research  

l f h• Critical review of the survivor 
literature

• National networking with other 
survivor clinicians



Cancer Center Visit in Last 2 YRS
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Cancer Center Visits and Late Effects
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Cancer Center Visits and Late Effects
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Future Directions of Care

There is not adequate capacity to care for

Future Directions of Care

There is not adequate capacity to care for 
pediatric cancer survivors in the US.

• Increasing numbers and capacity of LTFU• Increasing numbers and capacity of LTFU 
programs
Partnerships with the community• Partnerships with the community

• Hybrid programs
• Stratified by risk of survivor – low, med, high
• Frequency and location based on risk



Passport for Care

Summary of treatment for the primary diagnosis



Passport for Care

• Follow-up guidelines are based on the cumulative 
summary and drawn from the guidelines database 

• The display of periodic evaluations is organized by system 
and includes the PLE and frequency requirements.
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Patient Portals

e Health Record Shared Record
• Medical Summary

• Progress notes

• Medical Summary
Patient

• Medications

• Labs/Tests

• Medications

• Labs/Tests
PCP• Problem lists • Problem lists

• Screening 
recommendations

PCP

recommendations

• Asynchronous email

Firewall



Summary

• Cancer survivors face long-term risks

Summary

Cancer survivors face long term risks
• Many late effects are modifiable
• Goal of risk-based survivor care:

• Reduce morbidity and mortalityReduce morbidity and mortality
• Enhance quality of life
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