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Steroids

Chronic Diseases in Childhood Cancer SurvivorsWhy Long-Term Follow-Up?

N Engl J Med, 2006
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Long-term survival is an expected outcome for 
most children diagnosed with cancer today

• 6-fold higher risk of dying

• Life shortened by 1-2 decades 

Screening for early detection of 
chronic health conditions



Surveillance for long-term complications
Guiding principles

• Magnitude of risk exceeds that in 
general population 

Determine if screening should differ
from that of general population

Determine when the screening should be 
initiated and for how long

Direct high intensity of screening for 
those “at risk” 

• Latency from exposure
• Period of risk (if applicable)
• Lead time c/w gen population

• Sub-population at highest risk

• Poor outcome
• Early detection associated with 

reduced morbidity
Determine benefit from screening



The IOM Directive (January 2002)…

“Use the wealth of talent and experience within the 

Children’s Oncology Group to develop standardized 

health maintenance guidelines for childhood 

cancer survivors” 

Melissa Hudson MD
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Teresa Sweeney PNP

Wendy Landier PNP
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Allison Hester PNP

Joan Darling PhD

Smita Bhatia - Late Effects Committee Chair



Evidence linking late 
effects with 
therapeutic 
exposures

Allows identification of 
high-risk categories

Evidence-Based Guidelines: A Hybrid Model

• Exposure-based
• Modular
• NOT designed to provide disease follow-up
• Grounded in clinical experience of experts

Design Decisions

Matches magnitude of risk 
with intensity of screening

Screening 
recommendations 

based on 
expert clinical 

experience



COG LTFU Guidelines

Key Content Areas
• Therapeutic exposures
• Potential late effects
• Risk factors/highest risk 
• Periodic evaluations
• Cancer screening
• References

Scoring

Guideline Development Process
• Use of iterative feedback loops

• Modified NCCN guideline process

• Integration of available literature with expert opinion

Review panel (N=62)
• Physicians (N=29)
• Patient advocates (N=15)
• Nurses (N=13)
• Other healthcare professionals (N=5)



Guideline Development Process

Task Force 
Appointed

Plan 
Developed

Literature 
Reviewed

DraftDraftDraftDraft

Multidisciplinary 
Review

ReviseReviseReviseRevise

Expert
Review/Scoring

Testing within COG

ReviseRevise

Dissemination

RefinementRefinementRefinementRefinement

Scoring: Modified NCCN “Categories of Consensus”







Core Guideline Committee
• Smita Bhatia
• Melissa Hudson    

Methodology: Maintaining Currency

• Auditory/Ocular
• Cardiovascular/Pulmonary
• Endocrine/Reproductive
• GI/Oral/Dental
• HCT/Immune/Derm/ Spleen

• Musculoskeletal
• Neurocognitive/Psychosocial
• Neurologic (CNS, PNS)
• SMN/Cancer Screening
• Urinary Tract

• Wendy Landier
• Sandy Constine



• 200 sections

• 241 pages

• 43 Health Links (Eng, Span, Fr)

• 60 pages of instructions





Providing health care for patients with childhood cancer survivors: 
A survey of pediatric primary care providers

• PCP comfort level higher when collaborating with a pediatric oncologist 
to provide health maintenance care for childhood cancer survivors 
compared with independently providing such care.

• ~30% of PCPs were confident in their knowledge regarding 
immunizations for survivors. 

Cancer. 2019 Nov 1;125(21):3864-3872



Taking on Life After Cancer (TLC) Clinic at Children’s of Alabama/UAB

Inclusion Parameters
• Diagnosed at age 21 or younger

• No upper age limit for subsequent follow-up

• All cancer diagnoses/therapeutic exposures
• In remission/off therapy for at least 2 years

• Consultative model w/primary care collaboration and 
subspecialty referrals

• Follow-up by oncologist continues as needed for primary disease 
(outside of TLC clinic)

Annual, longitudinal follow-up for life



TLC Clinic – multidisciplinary approach

Physician Nurse 
Practitioner

Nurse

Research 
Assistant

Psychologist

Social Worker

• Clinical/psychosocial evaluation

• Review of treatment summary

• Individualized health education

• Health promotion strategies

• History/physical exam
• Screening tests based on therapeutic 

exposures per COG LTFU Guidelines



TLC Clinic Management System



Health Knowledge Questionnaire
• 19 items – knowledge of treatment-related health risks
• English and Spanish

Education  Education  Education  Education  

T0
Q

T1
Q

T2
Q

T4
Q

T3
Q

Education Education

T5
Q

J Clin Oncol 33 (33): 3887-93, Nov 20, 2015

• Significant knowledge deficits exist in 
childhood cancer survivors regarding 
their treatment-related health risks 

• Only 35% of at-risk survivors understand 
that serious health problems could result 
from their treatment for childhood cancer

JAMA 287:1832-39, 2002



Awareness of Health Risks: At Study Entry and after 3 Education Sessions
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Trajectory of Awareness of Personal Risk for Late Complications by Number of 
Education Sessions
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GEE: Adjusted for diagnosis, BMT, race/ethnicity, education

p<0.0001

p=0.03

p=<0.0001

p=0.7

38.6%



J Clin Oncol 30 (35): 4401-08, Dec 10, 2012

5062 screenings recommended for cohort 
over 1,188 annual evaluations

High-Yield Tests (>10%)

• Pulmonary dysfunction
• Pulmonary fibrosis
• Iron overload
• Low bone mineral density
• Hearing loss
• Hypothyroidism

Negative/Negligible-Yield Tests (<1%)

• Renal glomerular dysfunction
• Prolonged QTc interval
• t-AML/MDS
• Hemorrhagic cystitis
• Bladder cancer
• Chronic hepatitis B, HIV



Next steps…



• Make recommendations more uniform and 
recognizable to clinicians

• Make the Guidelines more user-friendly
• Facilitate broader uptake/application of the Guidelines

Provide risk-stratified personalized care to 
cancer survivors



Guidelines for Survivors of Adult-onset Cancer
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