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Progress over time 





Scope of issue 
Improved prognosis has been accompanied by the occurrence of late, 
treatment-related complications which may emerge many years, even 
decades, after completion of treatment.  
By 2000 one in 640 adults between the ages of 20 and 39 was a 
survivor of childhood cancer.  Now one in 680 between the ages of 20 
and 50. 
The major childhood cancer survivor study has been tracking patients 
diagnosed with childhood cancer between 1970 and 1986. 
These survivors are now entering their fourth and fifth decades. 
 
What are the long term consequences of treatment of childhood 
cancer?   
Is screening for and managing late effects cost effective? 
Who provides care to these survivors and how informed is it? 
Proviso that information about late effects is based on treatment 
modalities that are now out of date eg. mantle radiation for Hodgkin 
lymphoma 
 



Challenges of life after cancer 

• Physical 
 

• Social 
 

• Psychological 
 

• Financial and legal 

Presenter
Presentation Notes
To varying degrees, long term survivors of childhood cancer are at risk of developing a variety of adverse outcomes, including early death, second neoplasms, chronic medical conditions, impaired growth and development, decreased fertility, impaired cognitive function, difficulties obtaining employment and insurance and overall reduction in quality of life.







Physical challenges 

• Affected by disease process 
– Location 
– Type of cancer 

• Affected by treatment exposures 
– Chemo/surgery/radiation/HSCT 

• Affected by complications of therapy 
– Infections, toxicities etc 

• Affected by host factors including age at 
treatment and health behaviour 
 



Health issues 

The most frequent occurring late effects 
affecting quality of life include  
• second malignancies  
• organ dysfunction  
• endocrine and metabolic disorders  
• cognitive and psychosocial problems 



The Childhood cancer survivor study 
results 

CCSS compared the results of 10397 survivors with 
3034 siblings (self reported questionnaire) 
At a mean age of 26 years 62.3% of survivors had at 
least one chronic condition 
27.5% had a severe or life threatening condition 
Relative risk of a chronic condition 3.3 and a 
severe/life threatening condition 8.2 compared to 
siblings 
Highest risk seen in those with a diagnosis of bone 
sarcoma, CNS tumour and Hodgkins disease 
Initial study report in 2006 – but 4 additional follow 
up surveys have been performed 
 
 
 
 
 
 



Late mortality among survivors 

Presenter
Presentation Notes
So we are faced with a new and growing population of long term survivors of childhood cancer that did not exist just a few decades ago.
This increased rate of survival does not come without a cost – with long term morbidity and mortality being recognised with the evolution of time.
In the past 12 years that I have been doing long term followup I have become aware of the deaths of over 10 patients who were considered to be long term survivors.
2 from disease relapse
4 from accidents/overdose
Over 6 from second neoplasms almost certainly related to their therapy
This graph depicts all cause mortality of 5 year survivors compared to the age adjusted expected survival rates for the US population.
Death due to the primary malignancy decreases with increasing time from diagnosis – thus elevated rates of mortality occurring at 20-30 years suggest other causes for late mortality become important with the passage of time.



Chronic medical conditions in survivors 

Presenter
Presentation Notes
These graphs depict the cumulative incidence of chronic health conditions by exposure (grade 3-5 only) 
39% of survivors reported no health conditions in comparison to 63% of siblings.
The prevalence of at least one severe (grade 3) or life threatening/disabling (grade 4) chronic illness was 27.5% in survivors compared to 5.2% of siblings.
Again cumulative incidence increases with time from diagnosis.




Chronic medical conditions 

Presenter
Presentation Notes
It is important to note that the percentage of survivors reporting any one of these conditions was low – less than 2% of the overall cohort for each – however, the relative risks in comparison to their siblings were substantial.
Patients at higher risk of developing chronic medical conditions are being identified on the basis of diagnosis and treatment exposures.



Fertility in females 

Presenter
Presentation Notes
Treatment may be related to impairment in fertility – although shortened fertile life span is considered more common.
Ovarian stress testing – including US of ovaries and antimullerian hormone levels – can be helpful to advise female patients regarding reproductive lifespan.



Social outcomes 

education 

Presenter
Presentation Notes
Educational achievement is a recognised predictor of social outcome.  Treatment with the frequent hospital attendances, associated sickness, family stress, psychological stress all contribute to disruption in academic progress.
This slide depicts the achievement of some college attendance by survivors according to diagnosis.  Note brain tumour patients.



Social outcomes 

Presenter
Presentation Notes
Employability is a indicator of independence and social functioning.  Elevated risk for never having been employed was associated with not finishing high school, young age at diagnosis, cranial radiation of  greater than 30 Gy and female sex.
Chronic medical conditions after cancer therapy also increase the risk of unemployment
Overall the rate of marriage was slightly less than the general population  - with females and brain tumour survivors being at increased risk of not marrying.  This was confirmed by the British Childhood Cancer Survivor study which reported fewer survivors across all age groups with a history of marriage.  Male sex, history of brain tumour, radiation therapy, mental retardation and blindness were all statistically associated with a lower likelihood of marriage.
Friendship, marriage, parenthood and sexuality are consistent areas of concern for survivors



Results from most recent follow up 
Armstrong et al (JCO March 17 2014) identifies that the 
elevated risk for severe, disabling, life threatening or fatal 
health conditions increases significantly beyond age 35 
years in comparison to the sibling cohort. 
By age 50 years 50% of survivors of childhood cancer will 
have experienced severe, disabling or life threatening 
morbidity or death – most commonly as a result of 
cardiovascular, second malignancies, pulmonary, 
hepatic, renal and gonadal dysfunction. 
24 year old survivors of childhood cancer have the same 
cumulative incidence of grade 3-5 health conditions as 
the 50 year old siblings 



By age 50 yrs 22.5% 
of survivors have 2 
or more gr 3-5 
chronic health 
conditions cf 4.3% of 
siblings 

24 year old survivors  
have the same cumulative 
incidence of gr 3-5 
chronic health conditions 
as the 50 year old siblings 



Marked increase 
in cardiac events 
and new 
malignancy 

Relatively low 
cumulative 
incidence in 
certain organ 
systems 



Aging survivors of childhood cancer 

Of note the increase in second malignancies occurs 
before the age threshold when general population 
screening guidelines recommend screenings 
commence 
Can early detection of cardiomyopathy and medical 
intervention mitigate progression to CHF in those 
with exposures to anthracyclines or radiation???   
Does exposure to therapy for childhood cancer 
accelerate the aging process? What is the 
mechanism for this? 

 





Risk factors  



Resources available to inform care 
Currently, clinical practice guidelines addressing the 
surveillance for late effects in long-term survivors of childhood 
and young adult cancer have been published by the 
• US based Children’s Oncology Group (COG) 

– www.survivorshipguidelines.org  
• Dutch Childhood Oncology Group (DCOG) 
• United Kingdom Children’s Cancer and Leukaemia 

 Group (CCLG) 
– www.ukccsg.org 

• Scottish Intercollegiate Guidelines Network (SIGN) 
– www.sign.ac.uk 

Non integrated approach with varying recommendations 

Comprehensive and 
exposure based 

Systems based – less daunting 



Harmonisation of guidelines 

• International project to harmonise clinical 
practice guidelines for surveillance of 
survivors 

• Aim to increase QOL, decrease complication 
related healthcare costs, promote healthy 
lifestyles, facilitate early detection of late 
effects and advise about timely intervention 
strategies to preserve health 



Questions to be addressed by the 
harmonisation guideline 

• Who needs surveillance 
• When should surveillance be commenced (at 

what age or time from exposure) 
• How frequently should surveillance be 

performed 
• What surveillance modality  
• What effective treatments are available if 

health  problems are identified 







Current and proposed guidelines 
International harmonized recommendations for 
• Breast cancer surveillance among female survivors given 

chest radiation before 30 yrs (Lancet Oncology 2015) 
• Cardiomyopathy surveillance in those receiving 

anthracyclines or chest radiation (Lancet Oncology 2015) 
 
Further guidelines in development 
1. Gonadal ovarian and testicular dysfunction 
2. Coronary artery disease 
3. CNS malignancy 
4. GH deficiency 
5. Neurocognitive deficits 



What are the unmet needs 
• Access to informed, well educated and 

interested health providers 
– GP’s , general physicians and specialties 

• Equitable access to services eg rehabilitation 
• Appropriate transition models with adequate 

infrastructure to support transfer of care 
– See “Got transition” (American College of 

Physicians) and  “Key  Principles for Transition of 
Young People from Paediatric to Adult Health 
Care” (NSW) 

– Patient education and engagement are big factors 
(phone apps in development) 

 



What are the unmet needs 

• Health Service structures that recognise the 
complexity of these patients 
– Reimbursement for long reviews and multidisciplinary 

assessment 
• Appropriate access to and funding of screening 

(not age dependent)  
• Validated risk stratification models based on 

evidence 
– Not only medical but psychosocial 

• Research into the cost effectiveness of screening, 
monitoring and intervention strategies 
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