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Learning Objectives
1. Discuss AYA oncology and potential barriers to optimal care 

including clinical trial enrollment

2.   Discuss the importance of fertility preservation discussions for 
male and female patients

3.   Examine unique AYA psychosocial stressors and support 
available
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Adolescent and Young Adult (AYA)

Ages 15-39 years
Time of change à
• Physical
• Psychological
• Cognitive
• Behavioral
• Independence

Childhood Adulthood
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AYA Cancer Stats
Cancer incidence is increasing the most in this age group

Survival rates are more stagnant compared to other age groups

Cancer is the number one cause of medical death in this age group

Young adults are the most underserved patient population

Delayed cancer diagnosis is higher than other age groups

NCI SEER Data 2015
www.stupidcancer.org
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AYA Cancer Distribution
15-19 years 20-29 years 30-39 years
Lymph/Leuk 34%
Testis/Ovarian   16%
Brain                   9%
Sarcoma             8%
Thyroid               8%
Melanoma          7%

Testis/Ovarian      21%
Lymph/Leuk 21%
Melanoma            12%
Thyroid                 12%
Sarcoma               11%
Leukemia               5%

Breast              20%
Testis/Ovarian 11%
Melanoma       11%

71,000 new diagnoses of cancer each year in the AYA population
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AYA Cancer Distribution

Nass SL, et al. Oncologist, 2015.

7

Smith AW, et al. Cancer 2016.      8

AYA Outcomes
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AYA Outcome Differences
Biology
- Example: ALL has increased BCR-ABL1 or Ph-like translocations in AYA patients

Access to care
- Delay in diagnosis
- Insurance complexities
- Lack of medical home

Care Quality
- Guidelines from NCCN or Livestrong outline standards for excellence
- 20-30% of patients did not receive recommended therapies among AYA patients with 

sarcoma, germ cell, ALL, lymphoma

Adherence
Lack of Clinical trial participation

Potosky AL, et al. N Cancer Inst, 2014.
Roberts KG, et al. NEJM, 2014.
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AYA and Clinical Trials

- Historically, AYA have had low clinical trial participation
- Difficulty assessing participation due to:

- Variable availability of disease specific-studies
- Limited accessibility of trials in community
- Absence of registry to track the proportion enrolling

- CTSU has relevant pediatric trials available for AYA patients posted
- Increased trials broadening the age range of eligibility
- More awareness of making consent forms developmentally appropriate
- Need increased opportunities for trials in community settings

Smith AW, et al. Cancer, 2016.
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AYA Expertise

NCCN Guidelines strongly recommend referral to a cancer 
center with expertise in AYA with cancer including:
- Providers addressing the common cancer diagnoses
- Mental health specialists

- Fertility preservation expertise
- Smoking and substance abuse assistance
- Clinical trial access

https://www.nccn.org/professionals/physician_gls/pdf/aya.pdf
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Fertility and Sexual Health
30-60% of cancer survivors do not recall receiving any 
information at diagnosis regarding fertility 

Fertility is linked to survival and suggestion of hope

Survivors often express confusion about their fertility status

Infertility in cancer survivors has demonstrated significant 
effects on:
• Anxiety
• Anger
• Quality of life
• Depression
• Decreased self-esteem

Crawshaw, et al. Eur J Can Care, 2009. 
Benedict, et al. J Adol Young Adult Onc, 2016. 
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Male Infertility Risk
Highest risk therapy for impaired spermatogenesis includes:
• Alkylating agents

• Cyclophosphamide
• Ifosfamide
• Melphalan
• Cisplatin
• BCNU, CCNU

• Radiation > 2.5 Gy to testis impairs spermatogenesis
• Pituitary radiation
• Stem cell transplantation

Highest risk for testosterone deficiency includes:
• Higher dose radiation
• Higher dose alkylator therapy

Kenney, et al. JCO, 2018.
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Male Fertility Preservation
Sperm cryopreservation by masturbation
- Can be successful in patients > Tanner 3
- Must be performed before any chemotherapy
- New technology with ICSI enhances success 

Alternative Sperm extraction methods:
- Penile vibratory stimulation
- Electroejaculation

- Microsurgical epididymal sperm aspiration
- Testicular sperm cell extraction

Testicular tissue cryopreservation
- Still considered experimental
- Option for pre-pubertal patients

Kenney, et al. JCO, 2018.
www.invitra.com
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Female Infertility Risk

Increased risk of fertility from treatment with:
- Alkylating agents

- Procarbazine
- Melphalan
- Cyclophosphamide
- Ifosfamide
- Cisplatin

- Ovarian radiation dose > 2 Gy
- Often included in TBI, pelvic, spinal irradiation

- Uterine Radiation 
- Unknown effects of molecular-targeted agents like monoclonal 

antibodies, tyrosine kinase inhibitors, or checkpoint inhibitors

Meirow, et al. Clin Obs Gyn, 2010.
Wallace, et al. Hum Reprod, 2003.
Guerrero Urbana, et al. Clin Onc, 2004.  
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Female Fertility Preservation
Embryo Cryopreservation
Egg Cryopreservation
Ovarian tissue freezing
• Performed for future transplantation
• Does NOT require ovarian stimulation
• Still considered experimental
• Successful pregnancies documented
Oophoropexy
• Should be considered for pelvic radiation
Ovarian suppression
• GnRH agonists can suppress ovulation
• Some data this could be protective
• No proven efficacy data

https://resident360.nejm.org
Oktay, et al. JCO 2018. 
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Female Infertility Characteristics

1. Ovarian hormone insufficiency
- Absent or arrested puberty

2. Premature ovarian insufficiency
- Absence of menstrual cycles in females < 40 years
- Defined by increase FSH in the menopausal range
- Low estradiol levels and low AMH levels

- Associated with osteoporosis, cardiovascular disease, 
compromised sexual health

3. Infertility

Van Dorp, et al. JCO, 2018.
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Fertility and Survivorship
Fertility perceptions are often linked to sexual health
- Fertility is believed important to romantic relationships
- Difficulty communicating infertility risks to partners
- Hormonal influence of sexual health

For males:
- Consider repeat sperm analysis when 1 year off therapy
- Consider testosterone analysis if high-risk treatment
- Oncofertility referral

For females:
- Evaluate menstrual cycle irregularity
- Consider AMH, FSH, Estradiol to evaluate for premature ovarian insufficiency
- Oncofertility Referral

Van Dorp, et al. JCO 2018. 
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https://resident360.nejm.org/


19

Fertility Recommendations
1) Address risk for infertility early in diagnosis and treatment

2) Empower patients with education and options
www.savemyfertility.org

www.myoncofertility.org

3) Refer to reproductive specialists:
Oncofertility Clinic at UC Advanced Reproductive Medicine
Dr. Leslie Appiah

(303)724-3378

4) Address sexual health and fertility in survivorship
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Psychosocial Support for AYA

There are key psychosocial factors impacting adjustment:
• Disruption of daily activities

• Loss of independence

• Physical appearance
• Treatment related anxiety and depression

• Family disruption

• Social and relationship issues

www.cancer.gov/types/aya
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Daily Activities
Family

Cancer

Job

School

Relationships

Employment
• Cancer patients have higher 

unemployment
• Job concerns due to insurance
• www.cancerandcareers.org

School
• Encourage to continue
• Improves control/stability
• Increased chance of completing a 

degree if shorter breaks

Nass SL, et al. Oncologist, 2015.
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http://www.savemyfertility.org/
http://www.myoncofertility.org/
http://www.cancerandcareers.org/
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Independence and Autonomy
Independence often evolves during the AYA period

Cancer decreases independence
• AYA patients have increased dependence on parents
• Stress on partners or spouses
• Insurance is often connected to parents

Identify appropriate communication routes
• Advanced Directives
• Medical power of attorney
• How and to whom information should be communicated

Adolescents may rebel medically to show independence
• Adherence concerns
• Risky behaviors

Zebrack B. JCO, 2012. 
Epelman CL. Curr Oncol Rep, 2013.
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Adherence
Patients often have limited goal-oriented behaviors, organization, or 
impulse control skills before age 25-30

AYA patients require:
• Clear communication on prognosis
• Extensive education about treatment expectation
• Medication review on schedule, dose, purpose
• Simplified dosing or treatment schedule around “life”
• Time to make decisions
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Physical Appearance
Cancer therapy is associated with many outward 
changes:
• Weight loss/Weight gain

• Hair loss
- Look Good Feel Better Program
- American Cancer Society free wigs

• Acne
- Topical medications

• Surgery scars

• Delayed sexual maturity

All of these impact self-esteem and indirectly impact 
academic/work success and relationships
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Psychiatric Support

40-50% of AYA cancer patients reported an unmet need for counseling or 
psychosocial support
• Depression and anxiety are seen in 30-40% of patients

Psychologic distress ranges from 10-40%
- Does NOT vary with prognosis OR type of cancer
Encourage standard of care evaluation and appointments with:
• Social workers
• Nurses
• Psychologists
• Chaplain
• Palliative care physicians

Bellizzi KM, Cancer 2012.
Stringer H, Mon on Psych 2014. 
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Relationship Disruptions

Popularity and acceptance is often based on appearance, athletic 
abilities, academic performance, hobbies, etc

CANCER IMPACTS ALL OF THESE!

Peers or partners will frequently withdraw from patients, leading to 
isolation and depression

Support group interactions have significant benefit:
- Emotional support
- Psychologic well-being
- Coping
- Confidence

Zebrack B. JCO 2012.
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Cancer Networking
Social Networking and Peer Support
- https://stupidcancer.org

- Goal is to build community and end isolation

- Cancer CON
- Annual conference for the young adult cancer movement

- www.imermanangels.org
- Provides mentors to patients and caregivers who have faced the same type of cancer

- www.mylifeline.org
- Discussion boards, resources

- www.caringbridge.org
- Personalized website to provide updates and receive support and encouragement

- www.firstdescents.org
- Outdoor adventure trips to young adults to support psyhosocial supportive care

- www.ulmanfoundation.org
- Creating a community of support for your adults impacted by cancer
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https://stupidcancer.org/
http://www.imermanangels.org/
http://www.mylifeline.org/
http://www.caringbridge.org/
http://www.firstdescents.org/
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Questions/Discussion
Which of the following is NOT a 
proven method of fertility 
preservation?  

A. Oocyte cryopreservation
B. Embryo cryopreservation

C. GnRHa ovarian suppression
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proven method of fertility 
preservation?  

A. Oocyte cryopreservation
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Questions/Discussion

AYA patients need significant support 
in the following areas:

A. Coping with physical appearance
B. Early identification of mental 

illness
C. Adherence
D. Managing school or employment
E. All of the above
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Questions/Discussion

AYA patients need significant support 
in the following areas:

A. Coping with physical appearance
B. Early identification of mental 

illness
C. Adherence
D. Managing school or employment
E. All of the above
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Questions?

carrye.cost@childrenscolorado.org
Phone: 720-777-6775
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