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Educational Objectives

• Review unique challenges to adolescent and young adult (AYA) cancer 
patients, including accessing optimal treatment

• Recognize the primary care provider’s role in helping AYA patients navigate 
the health care system. 

• Identify key tenets of multidisciplinary care required to provide support to 
this population during treatment 

• Describe the survival gap in AYA oncology patients



Who is an AYA???

• NCI Definition: Age 15-39 years old

• ~89,000 patients/year in the US

• Increase incidence ~1% yearly

• Cancer is the leading cause of disease 
related death (behind suicide, 
homicide, unintentional injury)

• ~9000 deaths/year

• ~25% AYAs treated at Community 
Centers

Albritton, K. et al. Report of the AYA PRG, 2006.
www.cancer.gov/research/progress/snapshots/adolescent-young-adult

HIV/AIDS 
Epidemic 



What types of Cancer do these patients have?

• Variable across the spectrum

• In the 15-24 year age range, 
leukemia/lymphoma are the most 
prevalent. 

• Sarcomas, germ cell tumors and brain 
tumors also common

• Leukemia is the leading cause of death

• In the 30-39 year age range, 
carcinomas become the prevalent 
tumor type (breast cancer dominant)

• Breast cancer and brain tumors are the 
leading cause of death

Albritton, K. et al. Report of the AYA PRG, 2006.
www.cancer.gov/research/progress/snapshots/adolescent-young-adult. 
Special Section: Cancer in Adolescents and Young Adults. Cancer Facts and Figures 2020.

http://www.cancer.gov/research/progress/snapshots/adolescent-young-adult


Improvements in AYA Survival Lag

Albritton, K. et al. Report of the AYA PRG, 2006.
Liu, L. et al. JNCI, 2019.



Cancer Subtypes have differential 
improvements in survival

Keegan, THM et al. Cancer, 2016.

• 5 year survival rate of cancers
• Thin line: 1992-1996
• Thick line: 2002-2006

• 14 AYA cancers showed 
significant improvement in 5-year 
survival since 1992. 59% did not. 

• However, many of those 
improved less than the gains seen 
in either children or older adults

• For example: Pediatric AML 
showed significant improvement 
in survival. The gap between the 
two lines narrows considerably in 
the AYA range



Survival Disparities in Osteosarcoma

• Secondary analysis of INT-0133, CCG-7943/POG-9754, AOST0121

• All using MAP-based backbone

• 10 year overall survival stratified:
• < 10 years – 68%

• 10-17 years – 60%

• > 18 years – 41%

Janeway, K. et al. Cancer, 2012. 



Key Issues in AYA Population

• Access to health care (lack of insurance, work restrictions)
• Delay in diagnosis and treatment
• Treatment location
• Clinical trial enrollment and treatment standardization

• Unique Tumor Biology
• Increased toxicity
• Fertility preservation
• Psychosocial and developmental needs
• Survivorship and Transition of Care



Delay in Diagnosis increased by age

Lethaby, CD et al. Arch Dis Child, 2013.
Loh, AHP et al. Pediatr Blood Cancer, 2012.

• Identified as #1 priority by TYA Priority Setting Partnership

• Metanalysis showed significantly longer TTD with older age at 
diagnosis

• More likely advanced stage; Uncertain effect on survival



Public insurance delays access to care

Martin, S. et al. The Oncologist, 2007.

Median Lagtime:
Public Insurance: 124 days
Private Insurance: 76 days

13.1 weeks longer!!



Public insurance increased Late Stage Disease

Smith, EC. Et al. Cancer, 2012. 

Risk of Presenting with Advanced 
Stage Hodgkins Lymphoma
Retrospective case analysis 
7243 CA patients 15-40 years old



Treatment Setting Matters 

AYA 19-24 years

Pediatric Cancer Treatment Setting

Adult Cancer Treatment

AYA 15-18 years AYA 19-24 years AYA 25+ years

- 67.7% treated in an adult 
setting
- 40.7% were treated at an 
NCI-designated center
- Of those treated in adult 
setting, only 24.8% received a 
pediatric regimen

Muffly, L et al. Blood, 2018.
Wolfson, J et al. AACR, 2017.



Clinical Trial Enrollment

• Provider –
• Knowledge about available trials
• Attitude towards clinical trials 
• Administrative burden (time, resources)

• Patient –
• Patient Knowledge
• Discomfort with experimentation
• Too sick to enroll
• Attitudes toward medical system
• Personal, professional, and family obligations 

conflicting
• Geographic inconvenience

• System –
• Age restrictions on trials and at institutions 
• Limited trial availability
• Extensive regulatory barriers

Keegan, THM and HM Parsons. ASH, 2018.
Parsons et al. Pediat Blood Cancer, 2019.
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Clinical Trial Availability differs

• 152 AYAs treated at a children 
(15-20 yo) and adult (18-39 yo) 
hospital

• Existence of eligible trial similar 
nationally

• Conclusion: 
• Patient/provider barriers crucial in 

pediatric setting

• Trial availability crucial in adult 
setting

Thomas, S et al. Cancer, 2018.



Pediatric setting higher clinical trial enrollment

Moskop, Amy et al. Blood, 2019.

• Retrospective cohort

• 196 patients treated 
between adult and 
peds facilities 

• More likely to enroll 
on clinical trial at 
pediatric facility

• Of note, also more 
referrals for 
psychology, SW, case 
management, 
palliative care in peds 
facility. 



Pediatric Protocols have improved survival

Acute Lymphoblastic Leukemia 

10 year OS
- COG 45 +/- 6%
- SWOG/CALGB 34 +/-7%

Ram, R et al. Am Jour Hematol, 2012.
Woods, WG et al. Cancer, 2013. 

Acute Myeloid Leukemia 

3 year All Cause Mortality 
- Absolute Risk Reduction 0.2 

on pediatric inspired regimen
- NNT = 5



Tumor Biology in AYA Cancers

Harrison CJ et al. Br J Haematol, 2009.
Tran TH and Loh ML. ASH Education, 2016. 

Ph-like ALL
- 10% NCI SR 
- 15% NCI HR (10-15 yrs)
- 21% NCI HR (adolescents 16-20 yrs)
- 27% NCI HR (young adults 21-39 yrs)



Increased Toxicity in AYAs

Acute Myeloid Leukemia Acute Lymphoid Leukemia 

Canner, J et al. Cancer, 2013.
Gupta, AA. Et al. Pediat Blood Can, 2016.
Larsen, E.C. et al. Blood, 2011.

Treatment Related 
Mortality (AML)
- < 16 years: 12 +/- 2%
- 16-20 years: 25 +/- 6%

< 16 years 16-30 years p value
Induction Febrile Neutropenia 13.4 7 <0.0001

Hyperglycemia 15.4 22 0.0002
Hyperbilirubinemia 3.7 6.7 0.0022
Mortality 1.7 2.2 NS

Post-
Induction Mucositis 11.3 18.5 0.0002

Peripheral Motor 
Neuropathy 7.4 11.5 0.0015
Febrile Neutropenia 48.6 35.6 <0.0001
Remission Mortality 2.1 5.5 <0.0001



Psychosocial Challenges to AYA Patients

Age range of crucial developmental stages and transition:

• Physical and sexual maturity

• Acquisition of skills needed to carry out adult roles

• Gaining increased autonomy from parents

• Realigning social ties – importance of friends

• Interruption in school and work trajectory

• Establishing a new family structure with own children



Health-Related Quality of Life – AYA HOPE

• Population- based cohort

• 523 AYAs, aged 15-39 years

• Conclusions:
• Significantly worse HRQOL 

across physical and mental 
health domains 

• Significantly worse levels of 
fatigue

• Most vulnerable populations 
are Hispanic patients, less 
educated, and uninsured

Wilder Smith A. et al. Journ Clin Oncol, 2013. 



Psychosocial Outcomes

Bellizzi KM, et al. Cancer, 2012.
Deyell, RJ et al. Pediatr Blood Cancer, 2013.
Dyson, GJ et al. Support Care Cancer, 2012.
Seitz, DCM et al. Euro Journ Cancer, 2010.

AYA survivors are 1.5 times 
more likely than age-
matched peers to report 
clinically relevant levels of 
anxiety and/or depression Further studies have confirmed 

higher levels of psychological 
distress, higher rates of 
antidepressant use, and 
significant impact on 
relationships and vocational 
functioning



Challenges in Survivorship

• 2 out of 3 (66%) survivors will experience at least one late effect

• 4 out of 10 (40%) survivors will develop multiple late effects

• 1 out of 4 (25%) survivors will develop a severe or life-threatening late 
effect



Cumulative mortality remains higher

• Survivors of AYA Cancer have higher burden of inpatient hospitalization than their siblings

• Survivors of leukemia (HR 4.76), CNS tumors (HR 3.45) have the most elevated risk

• Mortality risk of suicide is doubled

• 2 fold increase risk of dying from other health-related causes

Anderson, C et al. CEBP,  2020. 
Armenian, SH et al. Cancer, 2020. 

10.4-fold 
increased risk of 

death



Challenges in Survivorship

• Younger AYA survivors who are followed in a pediatric survivorship program 
are more likely to have closer surveillance than older AYA survivors (>25 
years)

• Most AYA care is delivered in the community, requiring communication

• Risk-based survivorship care is key
• Psychosocial health is a critical component
• Many long-term complications from therapy – may occur years or decades 

later
• Infertility
• Cardiomyopathy
• Pulmonary compromise
• Hormone dysregulation
• Metabolic Syndrome

Burkhart M, et al. Pediat Blood & Cancer, 2019. 



Barriers to survivorship care

Burkhart M, et al. Pediat Blood & Cancer, 2019. 



Complex follow up required

• Children’s Oncology Group 
Survivorship guidelines

• www.survivorshipguidelines.org

• Can be applied for pediatric 
treatment backbones, not for more 
adult based carcinomas

• NCCN AYA Guidelines: 
• Nccn.org/professionals/physician_g

ls/pdf/aya.pdf 

Burkhart M, et al. Pediat Blood & Cancer, 2019. 

http://www.survivorshipguidelines.org/


Financial Toxicity

• AYAs are particularly vulnerable to financial 
toxicity due to disruptions related to education, 
employment, physical limitations, identity, and 
relationships

• AYA survivors:
• Are more likely to not be working compared to 

controls
• Have higher direct annual medical costs 
• Have lower family incomes then age-matched 

controls

• Across diagnosis, 14.4% of AYA survivors 
reported their families borrowed > $10,000

• Exposure to chemotherapy increases the risk 

• 1.5% reported they or their family had 
reported bankruptcy because of their 
treatment

Ketteri, TG et al. Cancer, 2019.



CHOC Children's Adult Hospitals

In Orange County …

0

10

20

30

40

50

60

70

80

Age-Adjusted Rate per 100,000

Average Rate: 
64.5 per 100,000

15-19 years old 20-29 years old

2015



AYA Program at CHOC

• Patient Leadership Team who guide 
program direction

• Multidisciplinary staff involvement

• Psychosocial:
• Robust mentorship program
• Peer support both inpatient and outpatient
• Weekly gatherings with larger monthly 

events 
• Range from coffee hour to paint night to 

annual Prom 

• Service events (for families, for siblings, etc)

• Leadership: 
• Annual Retreat focused on leadership 

training 
• Mentorship training



AYA Program at CHOC

• Education:
• Nursing education curriculum 
• AYA nurse champions 
• 6-8 annual educational nights for the 

AYAs (topics chosen by leadership 
team)

• Research: 
• Fertility Preservation
• Clinical Trial Enrollment when 

available
• Hospital and local initiatives to look 

at AYA HR-QoL outcome measures
• Forming partnerships with local 

community oncologists and adult 
centers



• Multidisciplinary Treatment 
Team 

• Yearly visits start 4-5 years after 
completion of chemotherapy

• Provide comprehensive 
treatment summary

• Education, education, 
education!

Oncology

Psychology 

Cardiology

Nutrition

Endocrinology

Social 
Worker

Neuro-
cognitive

After the Cancer Treatment Survivorship 
(ACTS) Program 



After the Cancer Treatment Survivorship 
(ACTS) Program 



Conclusions

• AYAs have inferior survival outcomes and with poor gains in OS when 
compared to pediatric and adult patients

• This is multifactorial including access to care, delay in diagnosis, treatment 
protocol and treating facility

• AYAs are at a critical time point in development, leading to significantly 
worse HR-QOL and psychosocial distress

• A comprehensive, multifaceted approach is critical to improving AYA’s 
overall survival



“Life is a hollow gift unless cancer survivors 
emerge from treatment as competent and 
worthy individuals, able to obtain insurance, 
equipped to earn a living, and prepared to 
participate in a medical surveillance 
program to ‘keep’ the life they have won.”

- Grace Monaco
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CHOC SPECIALISTS – ONCOLOGY DIVISION

1201 W. La Veta Ave., 2nd Floor
CHOC Clinic Building

Orange, CA 92868

Scheduling Line: 714-509-8636

Please feel free to reach out:

Jamie Frediani, M.D. 

Email: jfrediani@choc.org

Cell: 909-229-1949

Physicians available via telehealth and accessible on pingmd

PRACTICE INFORMATION

mailto:jfrediani@choc.org
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