
424  Cancer Control October 2016, Vol. 23, No. 4

Challenges remain in the field of cancer 

care for young adults and adolescents.

Disparities in Adolescents and Young Adults With Cancer
Leidy L. Isenalumhe, MD, Olivia Fridgen, MPH, Lynda K. Beaupin, MD, Gwendolyn P. Quinn, PhD,  

and Damon R. Reed, MD

Background: Cancer care for adolescents and young adults (AYAs) focuses on the care of patients aged  
15 to 39 years. Historically, this group has favorable outcomes based on a preponderance of diagnoses such as 
thyroid cancers and Hodgkin lymphoma. Improvements in outcomes among the AYA population have lagged 
behind compared with younger and older populations.
Methods: We discuss and review recent progress in AYA patient care and highlight remaining disparities that 
exist, including financial disadvantages, need for fertility care, limited clinical trial availability, and other 
areas of evolving AYA-focused research.
Results: Survival rates have not improved for this age group as they have for children and older adults. Dis-
parities are present in the AYA population and have contributed to this lack of progress. 
Conclusions: Recognizing disparities in the care of AYAs with cancer has led many medical specialty disci-
plines to improve the lives of these patients through advocacy, education, and resource development. Research 
addressing barriers to clinical trial enrollment in this population, quality-of-life issues, and the improvement 
of survivorship care is also under way. 

Introduction
In 2008, an article published in Cancer Control about 
adolescents and young adults (AYAs) addressed this 
emerging, complicated, and multifaceted field.1 The 
authors concluded that more data were needed on 
treatment and survivorship in this patient popula-

tion to improve outcomes and opined that major ac-
ademic centers should develop the framework for a 
specialized oncology discipline focusing on AYAs.1 
Indeed, published research on AYAs has addressed 
aspects of their care but has not yet successfully 
improved upon the entirety of oncology specific to 
AYAs. Programs devoted to AYAs have developed 
and specialized their focus to address fertility or psy-
chosocial aspects of care, but no single model has yet 
to be universally adopted or standardized as the gold 
standard for the care of AYAs with cancer. Difficul-
ties exist when discussing or acknowledging aspects 
of AYA care, such as reproductive health and sexual-
ity, which was the theme of the annual conference 
of the Critical Mass Young Adult Alliance in 2015.2 
These topics were presented and discussed within 
the context of multidisciplinary teams. 

Disparities are defined by the National Cancer 
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Institute as adverse differences in incidence, out-
come, or burden of cancer existing among a popula-
tion group.3 Although chronological age demarcates 
oncology in AYAs, it is this emerging developmental 
period of adulthood that brings in other aspects of 
disparities. In the context of oncology, AYAs are de-
fined as individuals diagnosed with cancer between 
15 and 39 years of age.4 Cancer is the primary cause of  
disease-related death in this population.5 In 2011, an 
estimated 69,212 AYAs were diagnosed with cancer, 
equating to 6 times more than children younger than 
14 years of age.6 According to a cancer statistics review 
of Surveillance, Epidemiology, and End Results pro-
gram data from 1975 to 1997, improvement in 5-year 
survival rates, as reflected in the average annual per-
cent change in US cancer mortality rates, was signifi-
cantly lower among individuals 15 to 39 years of age 
compared with those aged 1 to 14 years.4 AYAs have 
inferior outcomes compared with children and older 
adults with the same diagnosis.7-11

Among younger AYAs aged 15 to 24 years, leuke-
mia, lymphoma, central nervous system tumors, sar-
comas, and germ cell tumors are the most common 
malignancies.6 In AYAs 25 to 39 years of age, leuke-
mia and lymphoma are still common, but the inci-
dence rates of breast cancer, melanoma, and colorec-
tal cancer (CRC) are increased (Fig).6

AYAs may experience economic disparities as 
they enter the workforce, often in jobs without bene-
fits.4 In addition, disparities in health education may 

exist, because AYAs are inexperienced in navigating 
the health system or inquiring about clinical trials.4 
They also may experience delays in diagnosis, be-
cause malignancies are low on the differential diag-
nosis for ill patients who are young.12

Presentation, Diagnosis, and Access  
to Health Care
Health Insurance and Financial Hardship
Cancer diagnosis is typically delayed in AYAs com-
pared with children. The cause is multifactorial and 
relates to low suspicion of a malignant diagnosis by 
both patient and caretaker, but also is related to inad-
equate insurance coverage.4 In the United States, those 
between the ages of 18 and 24 years and between 25 
and 34 years are more likely than any other age group 
to be uninsured.13,14 Lack of health insurance in AYAs 
is associated with delays in diagnosis, an increased 
likelihood of metastatic disease at presentation, and 
a decreased likelihood of receiving definitive therapy 
compared with those who are insured.15-18 In a study 
of more than 39,000 participants aged 20 to 40 years, 
health insurance coverage was associated with a de-
creased likelihood of metastatic disease at presenta-
tion; those who were uninsured were more likely to 
be male, nonwhite, and unmarried.15 After adjusting 
for various factors, health insurance coverage was 
also significantly associated with lower estimates of  
all-cause mortality.15 In a study looking at the asso-
ciation between health insurance coverage, socioeco-

nomic status, and the risk 
of advanced Hodgkin 
lymphoma in AYAs, pub-
lic insurance coverage for 
low-income or individuals 
with medical need was as-
sociated with an increased 
risk of advanced disease 
on presentation compared 
with patients with private 
insurance.16

Financial hardships 
are not uncommon in 
patients with cancer but 
they may be more bur-
densome among AYAs.19 
Some AYAs may have in-
troductory level jobs with 
limited time off and with-
out the ability to take ex-
tended leave, have limited 
savings, and may have 
college debt.19

Two-thirds of patients 
aged 21 to 40 years report-
ed that their cancer ex-
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Fig. — Common types of cancer affecting adolescents and young adults. CNS = central nervous system. 
Reproduced with permission from the National Cancer Institute; Surveillance, Epidemiology, and End Results. 
A snapshot of adolescent and young adult cancer. https://www.cancer.gov/research/progress/snapshots 
/adolescent-young-adult. Accessed October 5, 2016.
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perience negatively affected their financial situation.19 
Financial hardship in relation to the costs of cancer 
treatment can cause stress, may result in reduced qual-
ity of life, and may lead to patients terminating their 
therapeutic plan.19

The Affordable Care Act has enabled more than 
2.5 million young adults aged 19 to 25 years to gain ac-
cess to health insurance, although the uninsured rate is 
still highest among those aged 15 to 39 years.14,17 After 
implementation of the Affordable Care Act Dependent 
Coverage Expansion, detection rates increased for ear-
ly-stage cervical cancer among women aged 21 to 25 
years secondary to increases in access to health care.20 
Diagnosing cervical cancer in its early stage affords 
the oncologist the possibility of using fertility-spar-
ing treatments; thus, the proportion of young women 
with cancer able to receive fertility-sparing treatment 
increased.20 Further analyses are needed to determine 
whether expanded coverage for health insurance is as-
sociated with other favorable changes in AYAs. 

Treatment 
The optimal location of care is a complex topic. Exper-
tise for a given cancer diagnosis may lie within either 
pediatric or medical oncologists. Pathways could pro-
vide an optimal range of therapeutic options, identify ar-
eas for future clinical research for AYAs, and create dis-
ease-specific champions for AYAs passionate about the 
care of this patient population. Although the treatment 
protocol may be similar for certain cancers, others may 
vary with respect to outcomes, cost of care, or intensity 
of care.21 It is our opinion that a larger pool of expertise 
may exist at an adult facility for melanoma or neuroen-
docrine diseases, but patients with sarcoma most likely 
receive similar care at both the adult and pediatric can-
cer centers due to shared staffing. Care for a patient with 
leukemia must involve increasing levels of collaboration 
to provide personalized care using an evidence-based 
approach to treatment.22

Patients treated in a National Cancer Institute–des-
ignated comprehensive cancer center have superior 
outcomes compared with those treated at facilities 
not designated as such, a fact likely due to the pre-
ponderance of trials conducted at these centers.18 
Barriers impeding access to National Cancer Insti-
tute–designated comprehensive cancer centers in-
clude lack of health care insurance, public insurance, 
lower socioeconomic status, and African American or 
Hispanic race/ethnicity.22 Approximately 28% of pa-
tients older than 15 years of age are treated at commu-
nity centers, not tertiary care centers.23 AYAs are the 
least likely of all age groups to be treated at compre-
hensive cancer centers and, therefore, they may lack 
opportunities for multidisciplinary care, tumor board 
discussions, subspecialty care (eg, rare tumors), and 
the opportunity to enroll in clinical trials.22,24

Clinical Trial Enrollment
The percentage of AYAs enrolled in clinical trials is 
lower than that seen in younger or older patients.21,25-29 
AYAs who are uninsured, older in age, or treated by 
nonpediatric oncologists are less likely than older pa-
tients to be enrolled in a clinical trial.25 Even within 
institutions that have the same clinical trials, enroll-
ment of AYAs is lower than the enrollment of the pedi-
atric population.28,29 Many obstacles contribute to the 
low number of AYAs enrolled in clinical trials, one of 
which is lack of knowledge about clinical trials among 
AYAs. In 1 study, 62% of AYAs did not know if clini-
cal trials were available for their type of cancer.30 Treat-
ment location is also a factor. A total of 40% of AYAs 
are treated at academic centers.31 Even when treated 
at a cancer center, not all clinical trials are available. 
Some hospitals are not allowed to enroll patients in 
Children Oncology Group trials if they are not partici-
pating institutions.32

In 2012, the Centers for Disease Control and Pre-
vention convened a group of oncologists who were 
experts in the AYA population to examine barriers to 
clinical trial enrollment among adolescents. Five issues 
were identified as the most important barriers33: 

1. Low referral rates of adolescents with cancer to 
pediatric cancer centers

2. Limited availability of clinical trials for certain 
cancers

3. Physician-related barriers limiting clinical trial 
accrual

4. Institutional barriers impeding collaboration 
between pediatric and nonpediatric oncologists 
on clinical trials

5. Unique psychosocial needs of adolescents with 
cancer
Progress has been made by creating AYA pro-

grams at select cancer centers and by increasing the 
development and availability of clinical trials for 
AYA patients.34,35 Although the number of programs 
for AYAs with cancer is increasing in the United 
States, no formal accreditation, registry, or minimal 
standard exists by which to measure these targeted 
programs; thus, the structures available and the ser-
vices offered vary among programs.36 In an attempt 
to standardize treatment and services for AYAs with 
cancer, various organizations have developed treat-
ment guidelines and recommendations for this pa-
tient population (Table 1).4,35-40 In 2016, the National 
Comprehensive Cancer Network published updated 
treatment guidelines for AYAs with cancer.37 Its rec-
ommendations emphasize the need for a comprehen-
sive, multidisciplinary approach to AYA care, includ-
ing supportive and treatment guidelines that aim to 
improve treatment tolerance, compliance, and clini-
cal outcomes.37

Although dedicated efforts to design programs 



Cancer Control  427October 2016, Vol. 23, No. 4

aimed at increasing clinical trial enrollment in AYAs 
have shown some promise, improvements are more 
likely with sustained, systematic approaches to clini-
cal trial research in the AYA population.41 Efforts to 
improve trial enrollment are ongoing, some of which 
use multidisciplinary, collaborative oncology and pe-
diatric specialist teams to study diseases such as leu-
kemia and sarcoma.38 Clinical trial registries, advocacy 
groups, and efforts to increase collaborations and com-
munication across adult and pediatric cancer centers 
are likely to continue progress in increasing clinical 
trial enrollment rates in AYAs (Table 2).

Psychosocial Needs and Late Effects
The wide age range of AYA care includes patients still 
under the guardianship of their parents to those in 
committed relationships and married; thus, the psy-
chosocial needs among this age group widely vary. 
Quality of life, adjusting to a cancer diagnosis, search-
ing for meaning or understanding after a diagnosis, 

and vocational outcomes can be challenging. AYAs 
may require psychosocial care throughout the can-
cer care continuum because, if left unaddressed, such 
psychosocial issues may lead to poorer outcomes 
than patients with access to age-appropriate resourc-
es. During young adulthood, autonomy and self-re-
liance are prized and contribute to a person’s sense 
of accomplishment and maturity.42 AYAs with cancer 
may have experienced these shortly before medical 
and financial hardships forced them into the care of 
their parents, away from the working world or from 
pursuing their education and possibly isolating them 
from their peers without cancer.36 This isolation can 
be reinforced when AYAs see their friends achieving 
age-specific milestones, such as graduation, career 
success, marriage, and starting a family, because they 
may be unable to achieve or experience these same 
life events while undergoing treatment or recovering 
in survivorship stages.43

Because of these experiences, the coordination of 
cancer care while maintaining social connectivity is 
paramount to the successful treatment of AYAs.42 Some 
of the services AYAs require while undergoing treat-
ment include financial counseling and insurance assis-
tance, pain management, and mental health and peer 
support (Table 3). The need for these services is not ex-
clusive to AYAs with cancer; however, the life stage of 
AYAs exacerbates these associated needs, particularly 
because many AYAs report that these needs remain 
unmet.44 AYAs have higher rates of distress at diagno-
sis than older matched populations, and they maintain 
high rates of distress during survivorship.45-47 Smith  
et al48 looked at the unmet needs in AYAs and found 
that patients who lacked mental health services had 
the poorest health-related quality-of-life scores. AYAs 
have identified family support, religious beliefs, and 
personal encouragement as the strongest sources of 
support during a cancer diagnosis and subsequent 
treatment.49 Another study reported that patients who 
had adequate health care insurance, a good family sup-
port system, and were properly informed about pre-
serving their fertility were the most happy with their 
cancer care.50 In addition, AYAs who were the most 
capable of coping with their diagnosis maintained in-
volvement in their career, school, or social spheres.47

Relationships can shape the lives of AYAs and may 
be a helpful source of support throughout the cancer 
care continuum. Significant others or life partners may 
also play roles in decision-making, potential discourse, 
and act as support systems. The key caregiver or health 
care proxy assisting in medical decisions may vary 
with each AYA, their state of residence, and may not 
remain consistent throughout the disease trajectory. 
Research suggests that the most important opinions 
about the medical care of AYAs may not come from 
family members, as a clinical care team may assume; 

Table 1. — Select Resources for the Care of AYAs  
With Cancer

Reference Comment
Adolescent and 
Young Adult 
Oncology Progress 
Review Group4

Establish age demarcation of AYA population
Summarize epidemiology
Dictate disparities and unique issues that 
affect AYAs

Ferrari35 AYAs require patient-focused multidisciplinary 
approach
A need exists for oncologists trained in  
AYA oncology
Importance of establishing a physical space  
in the institution for AYAs

Coccia39 
National Compre-
hensive Cancer 
Network37

Identify issues specific to AYAs
Explain special considerations related to 
cancer management in AYAs
Provide supportive and treatment guidelines 
that aim to improve treatment tolerance,  
compliance, and clinical outcomes
Discuss long-term consequences
Promote participation in clinical trials

Nass36 Summarize gaps in cancer care confronted  
by AYAs
Describe potential strategies and actions to 
improve the quality of care for AYAs
Focus on quality-of-life issues and late effects 

Loren40 Discuss fertility preservation with all  
patients of reproductive ages with cancer and 
discuss with parents/guardians of children  
and adolescents
A need exists for proper documentation  
of fertility discussion and options provided  
to patients
Embryo and oocyte cryopreservation now 
standard practice

AYA = adolescent and young adult.
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instead, AYAs hold opinions of friends and peers in 
higher regard.51 Doing so may increase levels of stress 
or isolate patients in such a way that they feel they are 
making decisions on their own.52 

Many AYAs are also unsure how or when to share 
their cancer diagnosis, impaired fertility, and medical 
debt, among other issues, with a prospective partner.53 
Self-confidence and vulnerability are important aspects 
of any relationship formation, but many AYAs struggle 
with negative body issues or low levels of self-esteem, 
and report that their experience with cancer has neg-
atively affected their developing romantic relation-
ships.53-55 AYAs may also feel burdensome to parents, 

spouses, and siblings, es-
pecially if family members 
make special work arrange-
ments and sacrifices to be 
more available to patients un-
dergoing treatment.56

Health care profession-
als have cited end-of-life care 
as the most difficult need 
to meet in the AYA popula-
tion.57-59 Several studies have 
looked at the best time to 
discuss advanced care plan-
ning, suggesting that discus-
sions should begin as early 
as the initial diagnosis and 
as late as hospice referral.60-62 
Research also suggests that 
AYAs who make their final 
wishes known regain more 
control of their health care 
situation than patients who 
do not express their wish-
es.63,64 In addition, AYAs who 
had a written advanced care 
planning document reported 
higher rates of active coping 
and emotional support than 
those without a written in-
structions for advanced care 
planning.65 One study found 
that advanced care planning 
reduced levels of anxiety and 
familial conflict, because 
such wishes were discussed 
in advance and a health care 
surrogate was identified.63 
Caregivers of AYAs also ben-
efitted from the conversation 
about end-of-life planning 
as they were able, in times 
of great grief, to realize and 
carry out the wishes of their 

loved one.63 Such events would not likely have hap-
pened without guidance for advanced care planning.

Some meaningful progress in AYA care has in-
volved the formative and focused research to identify 
the psychosocial needs of AYAs and the development 
of programs to help address those needs; similarly, 
AYA-focused organizations strive to provide financial, 
vocational, and insurance assistance to cancer patients, 
survivors, and their friends and families (see Table 3). 
Progress was also made when the American Acad-
emy of Pediatrics and the Institute of Medicine estab-
lished recommendations to include AYAs in their own  
end-of-life discussions, stating that such discussions 

Table 2. — Select Clinical Trials for Adolescents and Young Adults

Clinical Trial 
Identifier

Type of Study Eligibility 
(Age), y

Study Objective

NCT01406756 Prospective 
phase 2 16–39 Feasibility and safety of a pediatric regimen in patients 

with ALL treated by a hematologist/oncologist

NCT02375204 Randomized 
phase 3 ≥ 14

Standard- or high-dose combination chemotherapy 
and stem-cell transplant in males with relapsed or 
refractory germ cell tumors  

NCT01406756 Phase 3 1–31 Combination chemotherapy in treating newly 
diagnosed ALL

NCT01231906 Randomized 
phase 3 ≤ 50 Combination chemotherapy in treating nonmetastatic, 

extracranial Ewing sarcoma

NCT02306161 Randomized 
phase 2 ≤ 50 Combination chemotherapy ± ganitumab in newly 

diagnosed metastatic Ewing sarcoma

NCT02470091 Phase 2 11–49 Use of denosumab for recurrent/refractory osteosarcoma

NCT02097238 Phase 2 12–49 Use of eribulin mesylate in relapse/refractory 
osteosarcoma

NCT02180867 Randomized 
phase 2/3 ≥ 2

Preoperative chemoradiotherapy or preoperative 
radiotherapy ± pazopanib in nonrhabdomyosarcoma 
soft-tissue sarcoma

NCT01274338 Phase 3 ≥ 12 Comparing ipilimumab to high-dose interferon α-2b 
in high-risk stage 3/4 melanoma after surgery

NCT02465060 Phase 2 ≥ 18 Targeted therapy directed by genetic testing in 
advanced refractory solid tumors or lymphomas

ALL = acute lymphoblastic leukemia, AYA = adolescent and young adult, Ph+ = Philadelphia chromosome positive.

Table 3. — Select Resources for Adolescents and Adults With Cancer

Focus Organization Website

Fertility preservation Oncofertility Consortium www.oncofertility.northwestern.edu

Financial assistance SAMFund www.thesamfund.org

Legal assistance Triage Cancer www.triagecancer.org

National support and 
resources

Cancer Care www.cancercare.org

Critical Mass www.criticalmass.org

Patient advocacy and 
awareness Stupid Cancer www.stupidcancer.org

Physician education Focus Under Forty www.university.asco.org/focus-under-forty

Program development Teen Cancer America www.teencanceramerica.org

Program standardization Change it Back www.HCRI.org/programs/change-it-back
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did not contradict a hopeful, positive outcome.61 The 
creation of Five Wishes (Aging With Dignity, Tallahas-
see, FL) has allowed health care professionals to use 
a more age-appropriate advance care planning tool to 
respect the goals and priorities of AYAs at the end of 
their life.61 This tool has also served as a starting point 
for feedback from AYAs and to continue to develop 
the most applicable advance care planning for young 
adults with cancer and the thoughts they wish to con-
vey to their loved ones.

Fertility and Reproductive Health
A significant psychosocial concern among AYA patients 
is loss of fertility. Chemotherapy, radiotherapy, surgery, 
and cancer itself can cause temporary or permanent 
damage to the reproductive organs and endocrine or 
pituitary functioning. The risk of permanent infertility 
depends on patient age (younger patients typically fare 
better than older patients), type of cancer and its treat-
ment, and the dose and intensity of the treatment.66,67 
In addition, females may experience premature ovarian 
insufficiency or failure, causing infertility, premature 
menopause, or both.67 

In the midst of a cancer diagnosis, understanding a 
patient’s risk of infertility and possible options for pre-
serving fertility can be daunting and complex. Decision-
making about infertility and fertility preservation can be 
challenging for the AYA patient because multiple barri-
ers exist.67-72 A patient may not have considered his or 
her desire for biological children in the future, and such 
decisions may become compounded by the stress of a 
cancer diagnosis.68 The patient or the oncologist may 
feel that a delay in treatment to pursue fertility preserva-
tion is unwise, and thus the patient may not have time 
to pursue preservation.69,70 The financial costs associ-
ated with fertility preservation are often not covered by 
health care insurance, thus making fertility preservation 
out of reach for many AYA patients.67 Ethical, religious, 
and other matters should be considered and may im-
pede the decision-making of an AYA about fertility pres-
ervation. Discussions about fertility and sexual health 
may be uncomfortable for the AYA patient, particularly 
if his or her parents are present. Although the parents 
and loved ones of AYAs with cancer typically want to 
be helpful and support the patient as much as possible, 
studies suggest that they may not be appropriate proxy 
decision-makers about fertility on behalf of AYA pa-
tients.71,72

It is also worth noting that AYAs with cancer are as 
sexually active as their peers without cancer.73-76 Thus, 
health care professionals should be aware of intimacy 
concerns and changes due to treatment and have tact-
ful and meaningful conversations with AYAs about re-
ported adverse events and solutions, if possible. Equal-
ly important is for the oncologist to refer AYA patients 
to contraception counseling, because AYAs have been 

shown to take more sexual risk, such as not using ad-
equate contraceptive measures.77,78 Therefore, contra-
ception should be a key discussion point with patients 
and their medical team, because some patients may as-
sume they are infertile due to their treatment and think 
they have no need for contraception for pregnancy 
purposes or they may engage in unprotected sex to 
verify the fact that their infertility has been impaired.79 
It is also worth noting that patients receiving active 
treatment are more susceptible to sexually transmitted 
infections because their immune systems are compro-
mised.77,80 Pregnancy while undergoing cancer treat-
ment can pose risks to the fetus as well as the patient, 
and making difficult decisions to terminate a pregnan-
cy may cause increased stress and turmoil for a young 
patient already trying to cope with a cancer diagnosis 
and treatment.

Discussions of potential threats to fertility with all 
patients of childbearing age with newly diagnosed can-
cer are recommended by several medical organizations, 
including as the American Society of Clinical Oncol-
ogy,40 the National Comprehensive Cancer Network,68 
and the American Society for Reproductive Medicine.81 
In addition to discussion about the potential impact of 
treatment or cancer type on fertility, the American So-
ciety of Clinical Oncology and other resources recom-
mend that AYA patients be referred to a reproductive 
endocrinologist or infertility specialist to discuss op-
tions for fertility preservation as soon as possible after 
a diagnosis of cancer is received and prior to the start 
of treatment (see Table 1).4,35-40 The established fertility 
preservation methods are sperm cryopreservation for 
postpubertal males and oocyte and embryo cryopreser-
vation for postpubertal females as well as ovarian trans-
position for patients undergoing pelvic or abdominal 
radiotherapy.37,40 For prepubertal children, fertility pres-
ervation options are experimental and include testicular 
or ovarian tissue cryopreservation.40

Studies suggest that patients who do not learn 
about potential threats to their fertility may experi-
ence feelings of remorse and regret during the survi-
vorship period.82-84 Although few patients (particular-
ly females) opt to use fertility-preservation methods, 
most patients report satisfaction and appreciation for 
learning about this information from their health care 
professional.85,86

Progress of Cancer Biology
Though many common diagnoses afflicting the AYA 
population overlap with those seen in younger and 
older patients, new data have emerged showing differ-
ences in disease biology by age.8,87,88

Acute lymphoblastic leukemia (ALL) is the most 
common malignancy and leading cause of cancer-re-
lated deaths in AYAs.88 Outcomes of AYAs treated for 
ALL are worse for those aged 10 years or older.8,88 The 
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treatment varies: In adult-based protocols, transplants 
are more common, whereas pediatric-based protocols 
call for intensive therapy, including asparaginase, and 
do not rely as heavily on transplants.89-92 A difference 
exists in the frequency of cytogenetic abnormalities 
that predispose AYAs to worse outcomes, but it may 
also serve as a target for improved therapy.8,10,93,94 
Opportunities for improved outcomes may also ex-
ist in Philadelphia chromosome–positive ALL when 
tyrosine kinase inhibitors are added to treatment  
(Table 4).7-10,88,93-102 A large prospective trial of 296 pa-
tients aged 16 to 39 years demonstrated that treatment 
with an intensive pediatric regimen showed signifi-
cant rates of improvement in event-free survival (66%) 
and overall survival (78%) along with manageable tox-
icities.89,90 Other trials have shown superior outcomes 
in AYAs treated in pediatric protocols.89 Such ongoing 
collaborations with cooperative groups may lead to 
uniform treatment based on biology, with age being 
one among many other variables.

Sarcoma is a common type of cancer in AYAs.103-107 
Overall, these mesenchymal-derived malignancies of 
the soft tissue and bone represent 8% of new diagno-
ses in patients aged 15 to 39 years.108 Standard chemo-
therapies for front-line regimens for osteosarcoma, 
rhabdomyosarcoma, and Ewing sarcoma have been 
established through cooperative group studies.103-107 
In these studies, pediatric patients typically comprise 
the majority of the groups. Standard therapies for other 
soft-tissue sarcomas have been primarily derived from 
studies of adult populations, in whom these diagnoses 
are more common.109,110 Oftentimes, no clear consen-
sus exists regarding systemic therapies for metastatic, 
relapsed, or recurrent disease.108 Some retrospective 
reviews of single-institution experiences and coopera-
tive group studies explore the presentation, biology, 
and therapeutic variables and how they generally neg-
atively impact the outcomes of AYA patients compared 
with younger patients (see Table 4).7-10,88,93-102,111-113 Ef-
fort has been made to collaborate through the adult- 
and pediatric-focused cooperative groups and may 
serve as a model for future trials.38

Breast cancer has an age-related biological differ-
ence that dictates outcomes.99,100,114,115 Breast cancer 
is one of the most frequently diagnosed malignan-
cies among women aged 15 to 39 years and makes 
up 14% of all cancers diagnosed in AYAs.9 Nearly 7% 
of all breast cancers are diagnosed in women young-
er than 40 years of age.8,99 AYAs have a higher inci-
dent rate of more aggressive phenotypes, such as  
triple-negative breast cancer, ERBB2 (formerly known 
as HER2/neu)-overexpressing cancers, and lumi-
nal B cancers.9,99,100,114,115 A low proportion of AYAs 
present with luminal A disease, which confers a bet-
ter prognosis.100 In addition, a higher proportion of 
AYAs present with stage III/IV disease.99 AYA pa-

Table 4. — Select Characteristics and Features of  
Cancers in AYA

Type  
of Cancer

Description

Leukemia8,10,93-97 Ph+ ALL t(9,22) BCR-ABL
3% of children
3%–25% of AYAs

T-cell leukemia
Age 1–9 y: 12.8%
Age 10–15 y: 16.9%
Age 16–21 y: 24.7%

Chromosome 21 (iAMP21)
Increase incidence in patients aged > 10 y
Hypodiploid

MLL at 11q23
TEL-AML1 translocation (ETV6-RUNX1)

50% in children
10% in AYA

Sarcoma101,102 Ewing sarcoma
More common in AYAs aged ≥ 15 y than children
Increasing age associated with poor prognosis

Osteosarcoma
Poor event-free survival associated with age ≥ 18 y

Rhabdomyosarcoma
Higher prevalence of alveolar subtype in AYAs, 
conferring a poorer prognosis

Colorectal 
cancer10

High incidence of microsatellite instability
High incidence of heritable forms of colorectal 
cancer (adenomatous polyposis, nonpolyposis 
colon cancer)

Breast  
cancer99,100 

Higher prevalence of BRAC1/BRAC2 mutations
Present with stage III/IV disease
Higher incidence of aggressive pathology
Triple-negative breast cancer 

Age 15–39 y: 22.8%
Age 40–49 y: 14.3%
Age ≥ 50 y: 11.7%

ERBB2-overexpressing cancer
Age 15–39 y: 10.3%
Age 40–49 y: 6.9%
Age ≥ 50 y: 5.9%

Luminal B cancer
Age 15–39 y: 17.9%
Age 40–49 y: 14.9%
Age ≥ 50 y: 10.7%

Melanoma88 Risk factors: congenital melanocytic nevi, 
xeroderma pigmentosa, dysplastic nevus, prior 
treatment for childhood cancer
Comprehensive staging guidelines not established 
for children and adolescents

Metastases to sentinel lymph nodes occur more 
frequently in children and AYAs than in adults with 
same disease stage

ALL = acute lymphoblastic leukemia,  
AYA = adolescent and young adult,  
Ph+ = Philadelphia chromosome positive.
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tients with breast cancer have a high prevalence of  
BRCA1/BRCA2 mutations.9,99,100,114,115

CRC is another example of the biological and genet-
ic differences seen in AYAs compared with older adults. 
The AYA population has high incidence rates of micro-
satellite instability and heritable forms of CRC such as 
familial adenomatous polyposis and hereditary nonpol-
yposis colon cancer.10 It may also be true that the disease 
biology of young patients with CRC but without inher-
ited syndromes may differ from the type of CRC seen 
in older adults.10 Overall, compared with older patients, 
AYAs present with more advanced-stage disease at diag-
nosis and more aggressive tumor features.116 

Melanoma can affect individuals at any age, but it 
is more common in adults than children.87 Its basic dis-
ease biology — numerous mutations and a preponder-
ance of BRAF V600E mutations — appears to hold true 
across all ages.117 Metastases to sentinel lymph nodes 
occur more frequently in children and AYAs than in 
adults with the same stage of disease.88 With the ap-
proval of ipilimumab, nivolumab, and other inhibitors 
and combination therapies, we question whether AYAs 
were adequately represented and enrolled in recent 
successful trials.118 Based on the biology of melanoma, 
similar treatment outcomes are expected in the AYA 
population.118

Remaining Challenges
The management of cancer in AYA patients is a contin-
uous process that has experienced progress in recent 
years. We now understand more about what AYA pa-
tients need and are poised to learn even more about 
possible approaches to improve many aspects of AYA 
care. However, doing so requires future research that 
emphasizes the biological differences in certain diseas-
es to develop targeted treatments for this population.

Lack of health insurance among this age group 
is still a major concern because being uninsured can 
potentially delay diagnosis and access to treatment as 
well as to the possibility of inhibiting any transition to 
surveillance and life-long survivorship care. A large 
study looking at the unmet needs of AYA patients re-
ported that 50% of AYA participants had unmet infor-
mation needs about cancer recurrence, cancer treat-
ments, and long-term adverse events, and up to 50% of 
AYA patients had unmet information needs on fertility, 
nutrition, and financial support.44

Conclusions
Adolescent and young adult (AYA) patients face dispar-
ities based on age that can lead to a delay in diagnosis, 
an advanced stage of disease at presentation, subopti-
mal treatment location, lack of clinical trial availabil-
ity, and an increased burden of quality survivorship 
through the loss of fertility or disruption in social, 
personal, or financial growth and stability. These dis-

parities in AYAs have inspired individuals and institu-
tions to develop programs designed for AYAs to meet 
the specific or overall health care needs of this patient 
population. In addition, some organizations have ad-
vocated for AYA cancer care as a specific discipline 
within oncology; to improve fertility education and ac-
cess to preservation; to address the root causes of the 
lack of survival improvement; and to define the essen-
tial elements of care for this population. Today we un-
derstand more about what AYA patients need, and we 
are poised to learn even more about approaches to im-
prove many aspects of care for these patients. We are 
optimistic that motivated patients, health care profes-
sionals, advocacy organizations, and institutions will 
align to develop improved models for the care of AYAs.
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