Conclusions, Perspectives,
and Future Considerations

Ronald D. Barr, Lynn Ries, Andrea Ferrari,
Jeremy Whelan, and Archie Bleyer

35

As a result of the AYA age range adopted by the
US National Cancer Institute Progress Review
Group, the authors of this second edition have
risen to the challenge of extending the upper age
limit from 29 to 39 years. This has uncovered
some unanticipated revelations, especially in the
realms of epidemiology and biology. For exam-
ple, in the former, a remarkable and hitherto
unknown incidence of prostate cancer in young
adults has come to light, while in the latter, the
age-related trajectory of characteristics that typify

R.D. Barr (X))

Departments of Pediatrics, Pathology and Medicine,
McMaster University, Hamilton, ON, Canada
e-mail: rbarr @mcmaster.ca

L. Ries

Surveillance Research Program, National Cancer
Institute, National Institutes of Health,

Bethesda, MD, USA

e-mail: lynn_ries@nih.gov

A. Ferrari

Pediatric Oncology Unit, Istituto Nationale per la
Studio e la Cura dei Tumori, Milan, Italy

e-mail: andrea.ferrari @istitutotumori.mi.it

J. Whelan

Professor of Cancer Medicine and Consultant
Medical Oncologist, The London Sarcoma Service,
University College Hospital, London, UK

e-mail: jeremy.whelan @uclh.nhs.uk

A. Bleyer

Department of Radiation Medicine and Knight
Cancer Institute, Oregon Health and Science
University, Portland, OR, USA

e-mail: ableyer @gmail.com

© Springer International Publishing AG 2017

cancers in the AYA population has been expanded
to bridge the gap between adolescents and older
adults, as in acute lymphoblastic leukemia (ALL)
and colorectal cancers. Another important finding
is the overdiagnosis of some cancers in AYAs, as
best evidenced by renal and thyroid carcinomas.
These data have been amplified in the chapters on
individual diseases.

The chapter on Access and Models of Care
derives experiences from several parts of the
world, offering examples for others to emulate
while emphasizing the modified nostrum that
“one size does not fit all.” Elements of special
importance to AYAs with cancer — psychological
support, sexuality, and oncofertility — receive
separate detailed attention. High survival rates, at
least in high-income countries, prompt a focus on
survivorship. The chapters on rehabilitation and
exercise, financial issues, late effects, health-
related quality of life, and future health discuss
critical elements of the cancer journey. For those
who are destined to have that journey cut short,
the contributions on ethical issues and palliative/
end of life care are particularly relevant.

In 2009 several of the editors of the first edi-
tion of this book proposed a list of themes [1] to
be addressed in the forthcoming decade. These
have been expanded in Table 35.1 and are dis-
cussed briefly in the following:

1. Elucidation of parameters other than age that
define the AYA patient. In a broad sense, these
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Table 35.1 Priorities in AYA oncology

. Specialization of health services delivery

. Focus on oncofertility

. Professional training in AYA oncology

. Addressing the economic costs of cancer care
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10. Support and utilization of the peer advocacy community

require greater understanding of the biology
of cancers and their AYA hosts. The former
will yield to powerful technologies such as
next-generation  sequencing  studies, as
described by Pui and colleagues with respect
to ALL [2]. The focus on host biology must
surely be the physiological trajectory from
childhood to adult life and how the inherent
changes impact cancer and its treatment.
Specimens of tumor and normal tissue from
AYAs are more underrepresented in bioreposi-
tories than for any other age group.

2. Development of and participation in clinical
trials benefiting AYA patients. Collaborative
initiatives involving pediatric and medical
oncologists are beginning to bear fruit with
respect to trial design, including changing
limits on age eligibility, that are facilitating
the availability of trials to AYAs with cancer.
A nut that is proving at least as hard to crack
is increasing the accrual of AYAs to these
opportunities. There are many pitfalls on the
pathway to enrollment [3] requiring multiple
tactics to effect improvement, as exemplified
by successes in the United Kingdom [4] and
the United States [5].

3. Specialization of health services delivery. It
has become a mantra in the AYA cancer
community that programs, including physi-
cal facilities, designed to meet the specific
needs of AYA patients will result in better
outcomes. The jury has been sequestered but
the verdict not yet given, for the evidence
has not been subject to the requisite rigorous

. Elucidation of parameters other than age that define the AYA patient
. Development of and participation in clinical trials benefiting AYA patients

. Expanding access to health-care and health insurance coverage
. Application of developmental behavior therapy to understanding the experience of cancer in young adulthood
. Improving adherence of AYAs to cancer treatment and diagnostic studies

analyses. These must range from patient-
reported outcomes to formal economic eval-
uation. Moreover, assessments — must
encompass a spectrum of elements includ-
ing locus of care, transitions [6], long-term
follow up, and future health and well-being.
In view of the considerable commitments,
not least pecuniary, to mushrooming AYA
programs, in-depth assessment of their value
must be a high priority.

4. Focus on oncofertility. If there is one issue

that is peculiarly apposite for AYA oncology,
this is surely it. Emblematic of the reproduc-
tive age span, the AYA population has a domi-
nant interest in the preservation of their
fertility. Responding to that need, Teresa
Woodruff (who coined the term oncofertility
[7]) and her colleagues formed the
Oncofertility Consortium in 2006. As stated
on their website https://oncofertility.north-
western.edu, “The Oncofertility Consortium
is a national interdisciplinary initiative
designed to explore the reproductive future of
cancer survivors.” This has provided a stimu-
lus for others. In Canada the Cancer
Knowledge Network launched the
Oncofertility Referral Network in 2014 and is
working in collaboration with the Canadian
Fertility and Andrology Society to develop a
national database that will provide perfor-
mance metrics in this important area.
5. Professional training in AYA oncology. A
stated priority of the standards committee
of LIVESTRONG is to foster the develop-
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ment of educational programs, leading to
formal certification, in AYA oncology for a
wide spectrum of health-care professionals.
Independently, initiatives in the United
Kingdom, Australia, and Canada have risen
to the challenge. In the United Kingdom, the
University of Coventry offers three modules
of e-learning, available to all health-care pro-
fessionals, leading to a postgraduate certifi-
cate in teenage and young adult cancer care
(http://www.coventry.ac.uk). A similar two
semester course is offered by the Royal
Children’s Hospital in Melbourne, Australia,
that provides a graduate certificate of adoles-
cent health and well-being oncology stream
(http://www.rch.org.au). As indicated in the
Introduction, the Royal College of Physicians
and Surgeons of Canada has acknowledged
adolescent and young adult oncology as an
area of focused competence with a full-time
1-year program for physicians that leads to a
diploma in this subject. Additionally, the
American Society of Clinical Oncology has
11 current online modules on AYA oncology
available  at  http://university.asco.org/
focus-under-forty.

. The economic cost of medical care is a
greater burden on AYAs than on any other
age group. In general, they have the least
economic resources and, among cancer sur-
vivors, the greatest financial hardship [8].
This issue has become all the more acute
with the dramatic increase in the cost of can-
cer drugs that has affected both parenteral
and oral medications [9, 10]. In the United
States, the most common cause of personal
bankruptcy is medical expenditure [11], and
a large group of prominent oncologists
worldwide has published a request for gov-
ernment regulation on cancer drug costs
[12].

. The role of health insurance for AYAs has
also become all the more acute, especially
since delays in and suboptimal medical care
lead to more advanced stages of cancer in
AYAs [13-15]. Since the first edition of this
book, the United States made health insur-

ance available to most 18- to 25-year-olds
via their parents’ health insurance policies.
An estimated 4,000 AYAs were diagnosed
with cancer during the first 15 months after
insurance companies in the United States
were required to cover, up to the age of 26,
patients who would otherwise not have been
insured [16]. The lack of health insurance for
AYAs is more problematic in the United
States than elsewhere but underlies the
socioeconomic differences in cancer survival
outcomes and prevention described in this
book.

. Application of developmental behavior ther-

apy to understanding the experience of can-
cer in young adulthood. The high prevalence
and likely underestimation of psychological
distress in AYA survivors of cancer is well
described [17]. Regrettably this is related in
part to unsatisfied needs for psychological
support. This is particularly problematic in
the age group 20-29 years [18], defining a
population for whom services are especially
necessary. The contributions of peer support
programs have been important in reducing
this deficit, as have the numerous social
media targeting the AYA cancer survivor
community. Nevertheless, high proportions
of these young people report distress, com-
pounded by unmet needs for information,
counseling, and  practical  support.
Developing a valid tool for the detection of
psychological distress in this population
remains in itself an unmet need [19].

. A specific need is to improve adherence to

treatment and diagnostic evaluation. AYAs
are the age group that has the least compli-
ance with oral medication and, in the United
States at least, the least health insurance to
cover the costs of clinical, hospital, and drug
costs. In AYAs with leukemia, decreased
adherence to oral medications has been asso-
ciated with lower disease-free survival rates
[20, 21]. In adolescents with ALL, only one-
third of blood samples showed concentra-
tions of the 6-mercaptopurine active
metabolite within the therapeutic reference
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range [22]. Nonadherence to oral 6-mercap-
topurine has been found to increase at an
odds ratio of 1.07 per year of age [23]. Young
adults with chronic myeloid leukemia, for
whom oral therapy with BCR-ABL tyrosine
kinase inhibitors is critical, have been shown
to have a lower adherence than older adults
[24].

10. Support and utilization of the peer advocacy
community. The field of AYA oncology has
been advanced considerably as a result of the
highly effective national initiatives under-
taken by communities of advocates and sup-
port groups. These have been especially well
developed in Australia [25], the United
Kingdom [26], and the United States [27].
Particularly notable contributions have been
made by LIVESTRONG in the United States
that include position statements on quality of
care [28] and the training of health profes-
sionals [29]. It is anticipated that more initia-
tives of this sort will be forthcoming.
Moreover, as these entities work increas-
ingly and synergistically with organizations
of health-care professionals, the pace of
progress in AYA oncology will only acceler-
ate, to the benefit of young people with can-
cer at large.

A review of the unmet needs of AYA with can-
cer was undertaken by the Institute of Medicine
in the United States at a workshop in July 2013
[30]. Particular attention was paid to the psycho-
social aspects, integrating data from the AYA
HOPE Study [31], an online survey conducted by
LIVESTRONG, information provided by the
Behavioral Risk Factors and Surveillance System
[32] that focused on employment, and the
Medical Expenditure Panel Survey [33] that
identified the health and economic burden experi-
enced by AYA survivors of cancer. Clearly many
needs remain unmet.

This second edition of Cancer in Adolescents
and Young Adults highlights the need to revise
the classification system for cancer in AYAs
[34], an anticipated outcome of the effort of pre-

paring this edition. As noted by Heidi Adams in
her Foreword, interest in AYA oncology has
gathered a considerable “head of steam.” The
metric of the number of publications is useful
and will continue as a yardstick. The editors, for
example, continue to stimulate interest [35] with
others and, will draw attention to the need for
good performance indicators, such as clinical
trial accruals, increased availability of cancer
and host tissue in biospecimen banks, acceler-
ated translational research, and utilization of
oncofertility services, as well as rigorous eco-
nomic evaluation. The need for biospecimens of
AYA tumor and normal tissue merits emphasis
since AYA tumor and normal tissue samples are
more underrepresented in biorepositories than
for any other patient age. Without adequate spec-
imens, theme #1 above and in the table cannot be
addressed effectively.

As enunciated by others, “it should be clear to
all that real results can only be achieved if there is
genuine cooperation between, and leadership by,
both pediatric oncologists and medical oncolo-
gists. While, historically, adult and pediatric
healthcare professionals may be unaccustomed to
working with each other, their respective experi-
ences and resources should be pooled for the ben-
efit of the AYA patient. It is encouraging to know
that willing hands are reaching out to cross the
divide.”

There is no room for complacency. The great
majority of AYAs with cancer, residing in low-
and middle-income countries, cannot avail them-
selves of the advances described in this volume.
Figures 35.1 and 35.2 are derived from a resource
developed recently by the Institute for Health
Metrics and Evaluation in conjunction with the
University of Washington for global comparison
of disabilities [36]. Their geographical-
visualization world map for cancer illustrates
that, for the year 2013, the death rate in 188
countries varies more than tenfold, from 6 to 63
deaths per 100,000 populations per year. The
highest cancer death rates among 15- to 49-year-
olds worldwide were in Southeast Asia and
Eastern Europe, and the lowest rates were in the
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Fig.35.1 Average cancer death rate during 2013 in 15- to 49-year-olds in 188 countries (Modified from Institute for

Health Metrics and Evaluation (IHME) [36])

Middle East, Africa, and the Americas (Fig. 35.1).
The 15- to 39-year age data were not available
from this resource.

In considering the burden of disease while
alive, countries with the most number of years
lived with cancer, between the ages 15 and 49,
included the United States, Canada, Australia,
France, Italy, Belarus, Hungary, Papua New
Guinea, and Guyana (Fig. 35.2, upper panel)
[36]. Those with the least number of years lived
with cancer in this age group were in Africa, the
Middle East, India, China, and Southeast Asia
(Fig. 35.2, upper panel). The total impact of can-
cer, as measured by the sum of years lived with
cancer plus the years lost due to premature death
from cancer (‘“disability-adjusted life years”),
was greatest in Asia and eastern Europe and least
in the Middle East, most countries of Africa,
North and Central America, most countries of
South America, and the Nordic Countries
(Fig. 35.2, lower panel).

A comparison of the death rates (Fig. 35.1)
with the years lived with cancer (Fig. 35.2, upper

panel) provides some explanations for the wide
variation in the death rate. The lower mortality
rate throughout most of Africa is likely due pri-
marily to a lower incidence. The high death rate
and few years of life lived with cancer in Mongolia
and Myanmar implicate very poor survival. With
both a high rate of deaths and years lived with
cancer, the age group in Papua New Guinea and
Guyana may also face poor survival. The lower
death rates in North America, Western Europe,
and Australia can be attributed to better therapy,
prolonged survival, and higher cure rates. These
regions may also have a higher incidence of can-
cers that are potentially preventable, such a mela-
noma and cancer of the lung, oral cavity/
oropharynx, anorectum, and uterine cervix [37].
It behooves us, as an international community
of stakeholders, to advocate for inclusion of these
young people in the evolving success of AYA
oncology to which this book is dedicated. As
stated by others [38], “though rules and recom-
mendations might be defined to improve our
chances of success, the human element remains
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Fig. 35.2 Average number of years lived with cancer
(upper panel) and average number of disability-adjusted
(lower panel) during 2013 in 15- to 49-year-olds in 188

essential; no progress will be made without the
fundamental influence of forward-thinking, char-
ismatic heads willing to dedicate their profes-
sional lives to AYA patients.”
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