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OBJECTIVES

At the end of this presentation, the participant will be able to :

• Recognize the long-term risks and complications associated with childhood 
cancer and its treatment

• Identify available sources for evidence-based information to guide follow-up 
for adult survivors of childhood cancer 

• Investigate and screen for possible complications related to the prior cancer 
and its treatments 

• Manage ongoing chronic healthcare needs of this unique population



KEY POINTS 

• 75% of childhood cancer survivors experience at least one adverse event and 40% at least one 
severe, life-threatening or disabling event - Survivors of childhood cancers need a life long 
systematic follow-up 

• 85% of survivor of childhood cancer depend on their primary care physician for follow-up 

• If your patient is a survivor of childhood cancer, you should have access to a clear Summary of 
Cancer Treatment provided by the pediatric cancer centre that treated them. 

• Appropriate survivor care requires patient and physician knowledge about the long-term risks 
of cancer therapy 

• Children’s Oncology Group (COG) Centres accept referrals to assist with tracing back 
treatment summaries and preparing individualized follow-up plans.

• COG offers detailed guidelines on identifying, assessing and managing late effects of childhood 
cancer treatment. 



CASE 1 

18 yr old girl previously treated for Aplastic Anemia with Allogenic Stem Cell 
Transplant 

4.5 years post BMT from her brother. Fully engrafted with 96% donor 
chimerism. 

Complications from treatment: 

• Chronic GVHD 

• residual oral GVHD (previous extensive skin and gut).

• Vaginal dryness and atrophy 

• Mental health issues with depression and anxiety,  self harm

• Chronic neuropathic pain - on Gabapentin

• Eating disorder?

• Heavy Marijuana use 

• Left eye vitreous hemorrhage with vitrectomy (now developing 
cataract) developed while thrombocytopenic

• Abnormal PAP smears - will need gyne follow up



CASE 2 

19 year old young woman who was treated with allogeneic BMT (MUCB) ~ 18 years 
ago for Infant ALL. 

Treated with high dose chemo & TBI. 

She has numerous complications including

• Tachycardia (unknown etiology) and diastolic dysfunction

• Cataracts

• Precocious puberty 

• Type 2 diabetes

• Short stature

• Primary ovarian failure 

• Mild renal impairment

• Migraines

• Hypertriglyceridemia 

• Anxiety, emotional immaturity



TRANSITIONING TO ADULT CARE



CHILDHOOD CANCERS
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CHILDHOOD CANCERS

• Affects 15 per 100,000 children 

• The most common type of cancer in children is ALL (1/3)

• The most common solid tumors are brain tumors (e.g., glioma and 

medulloblastoma). 



https://canteenconnect.org/



CHILDHOOD CANCERS

• “Late effects” of cancer treatment are defined as therapy-related 

complications or adverse effects that persist or arise after completion of 

treatment for a pediatric malignancy. 

• Organ dysfunction

• Impaired growth and development

• Neurocognitive problems 

• Secondary cancers



Friend et al. COAYA. 2017



• A retrospective study 1362 five-year childhood cancer survivors found 

that : 

• after a follow-up of 17 years,  75% of childhood cancer survivors 

had experienced at least one adverse event 

• 40% at least one severe, life-threatening or disabling event.

CHILDHOOD CANCERS

JAMA, 01 Jun 2007, 297(24):2705-2715
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• Multiple large cohort stutides found : 

• Higher premature death rates 

• Increased risks of a range of physical and psychosocial problems



CHILDHOOD CANCERS

• Multiple large cohort stutides found : 

• Higher premature death rates 

• Increased risks of a range of physical and psychosocial problems

Survivors of childhood cancers need a life long 

systematic follow-up 



YES BUT… 
BY WHO?



WHERE DO ADULT SURVIVORS OF 
CHILDHOOD AND AYA CANCER GETTING 

THEIR CARE?

Nathan et al. J Clin Oncol 2008



TRANSITIONING TO ADULT CARE

• Providing appropriate long-term follow-up is a major challenge

• Most adult survivors of childhood cancer receive their follow-up care 

from a family physician

• Often there has been no formal transition from the cancer centre

• Patients generally are unaware of their long-term risks, have an 

inadequate understanding of their previous therapy, and arrive without 

a summary of their cancer treatment.
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• Providing appropriate long-term follow-up is a major challenge

• Most adult survivors of childhood cancer receive their follow-up care 

from a family physician

• Often there has been no formal transition from the cancer centre

• Patients generally are unaware of their long-term risks, have an 

inadequate understanding of their previous therapy, and arrive without 

a summary of their cancer treatment.

There is help available!



CHILDREN’S ONCOLOGY GROUP (COG)

• There are 16 Children’s Oncology Group clinics/centres in Canada. 

• They aim to protect health and promote quality of life for survivors of 

childhood cancer by providing services such as: 

• Assistance with researching patient histories and providing a summary 

of treatment.

• Smooth transition to adult care 

• Offer detailed long-term follow-up guidelines 

• Collection of data on late effects to improve care of future generations 

of children with cancer.













LONG TERM 
FOLLOW-UP 
GUIDELINES 

http://www.survivorshipguidelines.org/
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http://www.bcchildrens.ca/health-

professionals/clinical-resources/oncology#LTFU--
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LATE EFFECTS

End organ damages 

• Cardiovascular

• Respiratory

• Renal

• Nervous system

• Vision 

• Hearing 

Growth and development 

• Endocrine/metabolic

• Musculoskeletal

• Neurocognitive 

• Mental Health

Fertility and reproduction 

Cancer 

• Recurrence

• Subsequent cancers 



CANCER RISK 

• Survivors of childhood cancer are at a lifelong increased risk of subsequent primary cancer

• Radiotherapy

• Subsequent primary cancer usually within or just at the edge of the area originally 

irradiated. 

• Typically,  > five years after treatment 

• increase in incidence with length of follow-up.

• Chemotherapy

• Particularly alkylating agents (e.g., cyclophosphamide) and epipodophyllotoxins (e.g., 

etoposide)
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INFO FOR 
PATIENTS 

AND 
FAMILIES

• Patient education materials, 

known as "Health Links" 

accompany the COG guidelines

http://www.survivorshipguidelines.org/
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ENDOCRINE EFFECT

• Obesity/Metabolic syndrome

• DM

• Primary hypothyroidism

• Hypothalamic/pituitary dysfunction 

• Decrease bone density 

• Secondary thyroid cancer 



IMPAIRED GROWTH

• Multifactorial : underlying disease, complications of treatment (e.g., infection, 

vomiting), effects of the treatment itself

• Cranial radiotherapy can cause growth hormone deficiency and impaired 

growth, which then may be compounded by other pituitary hormone 

deficiencies

• Localized tumour treatments may affect growth and function of individual 

organs (e.g., spinal irradiation affects spinal growth and skeletal 

disproportion)

• Chemotherapy alone may also have significant effects on growth



CARDIOVASCULAR EFFECTS

Cardiomyopathy in childhood cancer survivors: lessons from the past and challenges for the future. Curr Oncol Rep. 2016;18:22



CARDIOVASCULAR EFFECTS

Be on the lookout for : 

• Pericarditis

• Cardiomyopathy

• CAD and CVD (if irradiation of cerebrovascular structures)

• valve disease

• conduction defects

• Those who received either anthracyclines or radiation to a field that 

included the heart should have regular assessment (e.g., echocardiography) 



CARDIOVASCULAR EFFECTS

• Risk factors of late-onset cardiotoxicity

• Higher cumulative doses of anthracyclines

• Younger age (< 5 years) at time of treatment

• Female gender

• Combination therapy with other agents

• Mediastinal radiation



RENAL EFFECTS

Be on the lookout for : 

• Glomerular toxicity

• Tubular toxicity (renal tubular acidosis, Fanconi syndrome, 
hypophosphatemic rickets)

Worst offenders : 

Cisplatin, carboplatin, ifosfamide, radiation impacting the kidney, 
surgical resection of kidney



MUSCULOSKELETAL EFFECTS

Be on the lookout for 

• Low lean‐muscle mass/weakness

• decreased exercise capacity

• frailty or accelerated aging

Worst offenders : 

• corticosteroids; doxorubicin; radiation therapy impacting brain, abdomen, or 
pelvis; lower extremity amputation

Radiation therapy impacting chest wall or thoracic spine can cause 
Scoliosis



HEPATIC EFFECTS

Be on the lookout for : 

Hepatic dysfunction

Steatosis/cirrhosis

Worst offenders : 

Thioguanine, methotrexate, mercaptopurine, busulfan

history of treatment related veno‐occlusive disease



BONE HEALTH

• Risk of low bone mineral density increases with: 

• high cumulative dose of steroids

• high cumulative doses of methotrexate

• cranial irradiation or bone marrow transplantation

• A baseline evaluation of BMD should be done at around two years after 

completion of treatment in patients with these risk factors and in those whose 

treatment puts them at risk of endocrine dysfunction



NEUROCOGNITIVE EFFECTS

Cranial radiation may cause the brain to age faster and increase the 

risk of early-onset dementia

• Regular evaluation of educational and psychosocial function later in life 

very important for all childhood cancer survivor. 

• Refer for neuropsychological assessment if problem suspected 

• Methylphenidate (MPH) can improve neurocognitive and learning 

outcomes in selected patients







OPHTHALMOLOGICAL AND AUDITORY 
EFFECTS

• Ophthalmological

• Cataracts - Busulfan, radiation impacting the eye

• Auditory 

• Sensorineural hearing loss, tinnitus, vertigo - Cisplatin, 
carboplatin, radiation impacting the ear

• Tympanosclerosis, otosclerosis, eustachian tube dysfunction, 
conductive hearing loss - Radiation impacting the ear



Be on the lookout for :                                Worst offenders :

• Peripheral sensory or motor, neuropathy      Cisplatin, Vinca alkaloids

• Leukoencephalopathy                                 HD or IT Methotrexate/cytarabine           

• spasticity, ataxia, dysarthria, dysphagia              Brain RoTx

• hemiparesis, seizures  

NERVOUS SYSTEM EFFECTS



FERTILITY/GONADAL ISSUES

• Female survivors are potentially at risk of developing 

menopause before age 40 and having premature reduced 

ovarian reserve. 

• Women treated with an alkylating agent plus radiation to 

the abdomen and pelvis have a cumulative incidence of 

premature menopause approaching 30%.

• Males are at risk of oligospermia or azoospermia. 



Impact of Cancer and Treatment on Female Fertility 

• Damage to uterus (fibrosis, vascular insufficiency)

• Impaired mplantation

• Pre-term loss 

• Hormonal dysfunction (neuroendocrine) 

• Germ Cell Loss

• Surgery 

• Radiation

• Chemotherapy

FERTILITY/GONADAL ISSUES



FERTILITY

• High-dose radiation to the pelvis/ uterus (> 500 Gy), compared to 

survivors who did not receive radiotherapy, were at significantly 

higher risk of having infants who were 

• preterm (50.0% vs. 19.6%), low birth weight (36.2 vs. 7.6%), and 

small for gestational age (18.2 vs. 7.8%).

• Exposition to chemotherapy, radiation therapy or both : 

• Not at increased risk of having children with congenital or 

chromosomal abnormalities 

Cardonick EH. Overview of fertility and pregnancy in cancer 

survivors.



FERTILITY

• Fertility preservation (banking eggs or sperm) is 

now available for post pubertal children with 

cancer. 

• Freezing ovarian or testicular tissue is considered 

experimental and is not available in Canada, 



• Discuss sexual health and dysfunction resulting from cancer or its 
treatment. 

• Psychosocial and/or psychosexual counseling should be offered to all 
patients with cancer, 

• improve sexual response, body image, intimacy and relationship 
issues, and overall sexual functioning and satisfaction. 

• Medical and treatable contributing factors should be identified and 
addressed first.



• In women with symptoms of vaginal and/or vulvar atrophy, lubricants in 

addition to vaginal moisturizers may be tried as a first option. Low-

dose vaginal estrogen, lidocaine, and dehydroepiandrosterone may also 

be considered in some cases. 

• In men, medication such as phosphodiesterase type 5 inhibitors may be 

beneficial, and surgery remains an option for those with symptoms or 

treatment complications refractory to medical management. 



YOUR WORDS MATTER : 

ADAPT THEM TO YOUR PATIENTS' 
REALITY   



TALKING 
ABOUT 

SEX

Ressources : 

• teens.aboutkidshealth.ca/cancer 

• teenhealthsource.com

• www.macmillan.org.uk/Cancerinformat

ion/teensandyoungadults/Relationships

sexandfertility/Cancerandsexuality/Ca

ncera ndsexuality.aspx

• www.sexandu.ca



PSYCHOSOCIAL



All: Terry Fox (humanitarian 

award) http://terryfoxawards.ca/applicant-information/

Oncology Patients: Childhood cancer Canada

Undergraduate & graduate 

scholarships

http://www.childhoodcancer.ca/get-help/survivor-

scholarship/

Emmy Duff http://www.emmyduffscholarship.org/

Brain Tumour 

Patients:

Brain Tumour Foundation of 

Canada

http://www.braintumour.ca/4472/education-

awards

Women only, age 18-

40 years at diagnosis 

with any cancer 

Pink Pearl Foundation

http://www.pinkpearlfoundation.org/scholarship-

application/

Scholarships/educational funds available:

Anyone: ScholarshipsCanada.com

http://terryfoxawards.ca/applicant-information/
http://www.childhoodcancer.ca/get-help/survivor-scholarship/
http://www.emmyduffscholarship.org/
http://www.braintumour.ca/4472/education-awards
http://www.pinkpearlfoundation.org/scholarship-application/
http://www.scholarshipscanada.com/


KEY POINTS 

• 75% of childhood cancer survivors experience 
at least one adverse event and 40% at least 
one severe, life-threatening or disabling event -
Survivors of childhood cancers need a life long 
systematic follow-up 

• 85% of survivor of childhood cancer depend 
on their primary care physician for follow-up 

• If your patient is a survivor of childhood 
cancer, you should have access to a clear 
Summary of Cancer Treatment provided by the 
pediatric cancer centre that treated them. 

• Appropriate survivor care requires patient and 
physician knowledge about the long-term risks 
of cancer therapy 

• Children’s Oncology Group (COG) Centres 
accept referrals to assist with tracing back 
treatment summaries and preparing 
individualized follow-up plans.

• COG offers detailed guidelines on identifying, 
assessing and managing late effects of 
childhood cancer treatment. 


