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WORKSHOP SUMMARY

INTRODUCTION

Childhood cancer is an area of oncology that has seen both remarkable
progress as well as substantial continuing challenges. While survival rates for
some pediatric cancers present a story of success, for many types of pediatric
cancers, little progress has been made. The American Cancer Society’s 2014
Facts and Figures special section featured detailed childhood cancer statis-
tics (affecting children ages 0-14) that laid out a helpful benchmark for
quantifying the progress and the problems that remain (ACS, 2014). But
setting aside the statistics, when speaking of cancer or any other serious ill-
ness affecting children, even one diagnosis or death is one too many. Many
cancer treatments are known not only to cause significant acute side effects,
but also to lead to numerous long-term health risks and reduced quality of
life. Even in cases where the cancer is considered curable, the consequences
of treatment present substantial long-term health and psychosocial concerns
(i.e., late effects) for children, their families, their communities, and our
health system.

To examine specific opportunities and suggestions for driving optimal
care delivery supporting survival with high quality of life, the National
Cancer Policy Forum of the Institute of Medicine (IOM) and the American

Copyright © National Academy of Sciences. All rights reserved.
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2 COMPREHENSIVE CANCER CARE

Cancer Society co-hosted a workshop! on “Comprehensive Cancer Care for
Children and Their Families,” which convened experts and members of the
public on March 9 and 10, 2015, in Washington, DC. At this workshop,
clinicians and researchers in pediatric oncology, palliative, and psychosocial
care, along with representatives from the U.S. Food and Drug Administra-
tion (FDA), National Cancer Institute (NCI), Children’s Oncology Group,
pharmaceutical companies, and patient advocacy organizations, discussed
and developed a menu of options for action to improve research, quality of
care, and outcomes for pediatric cancer patients and their families. In addi-
tion, parents of children with cancer and pediatric cancer survivors shared
their experiences with care and provided poignant personal perspectives on
specific quality-of-life concerns and support needs for children and families
across the life spectrum. Audience participation throughout the workshop
also provided important insights, reactions, and ideas.

The presentations and discussions represented a unique dialogue
among passionate family members, highly dedicated clinician investigators,
and advocates who strive not only for every child with cancer to be cured,
but also for the child and family to have every opportunity to maintain
quality of life throughout the illness course and beyond. The first day of
the workshop included presentations providing an overview of the pediatric
cancer landscape, prioritizing quality of life in the research and development
pipeline, and optimizing clinical care and care transitions. On the second
half-day, the presentations and discussion addressed specific opportunities
for patient and family engagement in research and outcomes reporting, as
well as opportunities for collecting, documenting, and using these and other
needed data. Topics discussed included

* Fostering research and drug/therapeutic and diagnostic develop-
ment for pediatric cancers that prioritizes increased survival and
high quality of life;

* Developing, embedding, and documenting patient- and family-
reported outcome measures and findings to support delivery of

! The workshop was organized by an independent planning committee whose role was
limited to the identification of topics and speakers. The workshop summary has been pre-
pared by the rapporteurs as a factual account of what occurred at the workshop. Statements,
recommendations, and opinions expressed are those of individual presenters and participants
and are not necessarily endorsed or verified by the IOM. They should not be construed as
reflecting any group consensus.

Copyright © National Academy of Sciences. All rights reserved.
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WORKSHOP SUMMARY 3

optimal care that helps minimize pain, symptoms, distress, and other
suffering as part of disease-directed treatment and follow-up care;

e Improving and expanding early integration of pediatric palliative
care and psychosocial care in all care settings to support emotional
and physical functioning, care continuity, and goal-concordant care
for the affected child and family members;

* Enhancing access to high-quality end-of-life care in all care settings,
as well as bereavement care for families;

* Routinely screening to assess and address patient and family needs
for palliative, psychosocial, and rehabilitation support as part of
childhood cancer treatment and long-term survivorship follow-up
care across multiple transition points and care settings;

¢ Facilitating clear communication and smooth transitions from acute
cancer care to long-term follow-up care across the life spectrum;

* Minimizing, monitoring, and treating side effects and late effects
across the care continuum;

* Enhancing and expanding quality-of-life—focused data captured in
pediatric oncology registries and other databases to guide improved
care integration for pediatric cancer patients; and

* Examining the impact of childhood cancer diagnosis and treatment
on family food, energy, and housing security and emerging care
models to address health disparities.

The workshop focused on potential actions to address quality-of-life
and quality-of-care improvements for children with cancer and their fami-
lies across all care settings and care transitions. Participants were encouraged
to consider connections between what we do in research, how we bring
that into the care of patients, and how we continue to engage parents and
families as voices that remind us of the importance of moving forward on
their behalf and on behalf of their children. The planning process for this
workshop assembled experts in different disciplines who would not typically
convene to discuss shared challenges, objectives, and steps forward. As such,
the very process of preparing this workshop exemplified what clinicians
and health systems are striving to achieve for children and families—high-
quality cancer care delivery across the care continuum that promotes truly
interdisciplinary, person-centered, and family-oriented care.

This workshop’s particular emphasis on children also complements
three other recent IOM initiatives, including IOM’s workshop on Identify-
ing and Addressing the Needs of Adolescents and Young Adults with Cancer

Copyright © National Academy of Sciences. All rights reserved.
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4 COMPREHENSIVE CANCER CARE

(IOM, 2013b), as well as two consensus reports for seriously ill adults,
Delivering High-Quality Cancer Care: Charting a Course for a System in
Crisis (IOM, 2013a) and Dying in America: Improving Quality and Honoring
Individual Preferences Near the End of Life (IOM, 2014). The suggestions
put forth at this workshop build on those bodies of work by detailing the
specific needs of children and families, including eatly integration of pallia-
tive and psychosocial care along with disease-directed treatment, for any
age and for any disease stage, to improve the quality of life—not just at the
end of life, but throughout the illness course and well beyond for surviving
children and surviving family members. Public policy advocacy promoting
these quality-of-life priorities is also escalating with the support of an orga-
nized Patient Quality of Life Coalition? and associated legislative campaign.
This report is a summary of the presentations and discussions at the
workshop. A broad range of views and ideas were presented and a sum-
mary of suggestions from individual participants is provided in Box 1. The
workshop Statement of Task and Agenda can be found in the Appendix.
The speakers’ presentations (as PDF and audio files) have been archived.?

OVERVIEW OF THE CURRENT LANDSCAPE IN
PEDIATRIC CANCER RESEARCH AND TREATMENT

The workshop began with several presentations that provided an over-
view of the current landscape in pediatric cancer research and treatment,
with some emphasis on the unique challenges and opportunities in pediatric
drug development, as well as challenges in addressing treatment toxicities
and late effects.

Most of modern oncology is underpinned by early advances in treating
pediatric cancer. In introducing the first workshop session, Phillip Pizzo,
professor of pediatrics/infectious diseases at Stanford University, explained
that pediatric oncology has really been the exemplar of many key ele-
ments in quality health care, including interdisciplinary team-based care,
the connection of compassionate health care professionals, translational
research that brings basic discovery from the laboratory to the clinic and
back, continuity over the life journey, and combining compassion with care
along the continuum. Gregory Reaman, associate director of the Office of

2 See www.patientqualityoflife.org (accessed May 29, 2015).
3 See https://www.iom.edu/Activities/Disease/NCPF/2015-MAR-09.aspx (accessed
March 15, 2015).
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WORKSHOP SUMMARY 5

BOX 1
Suggestions Made by Individual Workshop Participants

Improve and Accelerate Pediatric Cancer Drug Development

e Maximize use of regulatory authority provided through existing
legislation to address indication-based waivers. (Greg Reaman)

e Create incentives that reduce industry risk much earlier in
the process to encourage new pediatric drug development,
particularly when no adult indication exists. (Christina Bucci-
Rechtweg, Reaman)

e Conduct long-term longitudinal observation studies and com-
bination therapy toxicity studies for newer targeted cancer
agents in pediatric populations to evaluate the short- and
long-term safety concerns. (Reaman)

e Mandate studies of relevant adult drugs in pediatric popula-
tions earlier in the testing process. (Reaman)

e Provide more funding mechanisms, such as small business
innovation research grants and targeted use of disease
foundation funding, to support drug development for pediatric
cancers. (Beth Ann Baber)

e Support more patient-focused drug development that includes
quality-of-life assessments. (Reaman)

e Enhance collaboration among all stakeholders (e.g., the
Children’s Oncology Group members, academic centers,
clinicians, patient advocacy groups, and pharmaceutical
companies) to define trial outcome measures and facilitate
pediatric drug development. (Bucci-Rechtweg, Reaman,
Lillian Sung, Christina Theodore-Oklota)

e Support research on late effects to understand the patho-
genesis and dose dependence of late effects, to develop risk
prediction models, and to develop targeted interventions to
reduce risks. (Smita Bhatia)

Improve Access to Early Pediatric Palliative and Psychosocial
Care

e Develop and disseminate evidence-based standards in pedi-
atric palliative care and psychosocial support, and facilitate
and incentivize implementation. (Peter Brown, Paul Jacobsen,
Mary Jo Kupst, Lori Wiener, Joanne Wolfe)

continued

Copyright © National Academy of Sciences. All rights reserved.



Comprehensive Cancer Care for Children and Their Families: Summary of a Joint Workshop by the Institute of Medicine

6 COMPREHENSIVE CANCER CARE

BOX 1 Continued

* Include core competencies in pediatric palliative care in the cur-
ricula of schools of medicine, nursing, social work, psychology, and
counseling. (Chris Feudtner)

e Provide more information to parents about how pediatric palliative
care can help them and their children throughout the care con-
tinuum. (Wiener)

* Integrate palliative and psychosocial care services, with a sound
business plan and program support, into all pediatric oncology
practices. (Feudtner, Wiener)

e Prioritize communication and care supporting family-oriented
shared decision making and goal-concordant treatment, including
establishing payment mechanisms for coordinated care planning.
(Jennifer Mack)

e Train health care providers to initiate advanced care planning dis-
cussions. (Mack)

e Include screening for psychosocial needs of children and families
in accreditation requirements. (Brown)

e Embed the team approach to palliative and psychosocial care with
oncology treatment that integrates expertise of social workers,
psychologists, psychiatrists, and child life specialists throughout
the care continuum. (Wiener)

e Support more research on pediatric palliative care and psycho-
social needs across the care continuum. (Feudtner, Anne Kazak,
Kupst, Mack, Wolfe)

e Determine the optimal methods and timing for psychosocial
screening and assessment, and support the development of tar-
geted or personalized interventions. (Kazak, Kupst)

Improve and Expand the Use of Pediatric Patient-Reported Out-
comes (PROs)

* Define and routinely collect a core group of PROs from patients
and parents, and integrate them into the health care delivery sys-
tem to improve clinical care. (Mary Brigid Bradley-Garelik, Pamela
Hinds, Theodore-Oklota, Bryce Reeve, Sung)

e Include PROs as a default in pediatric cancer clinical trials, and
ensure that the data are analyzed and published. (Reeve, Sung)

e Educate clinicians and administrators on the value of PROs.
(Reeve)
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e Educate children and parents about the importance of self-
reporting and how their clinical care team will use the information.
(Hinds)

e Develop a dynamic, integrated electronic system to routinely
screen children for symptoms and other key patient outcomes to
provide real-time feedback to clinicians. (Reeve)

* Develop PROs that are appropriate for patients in different age
groups. (Sung)

Improve Long-Term Follow-Up Care and Outcomes

e Optimize long-term health of survivors by partnering with parents
and patients to capture data on issues related to growth and devel-
opment, impairment of vital organ function, fertility and reproduc-
tion, second cancers, and the impact of all of these sequelae on
quality of life. (Bhatia)

e Provide a treatment summary and survivorship care plan to
patients upon completion of treatment for pediatric cancers. (Lisa
Schwartz)

e Educate clinicians, patients, and parents about the long-term com-
plications of pediatric cancer treatment, follow-up care needs, and
health promotion. (Bhatia, Schwartz)

e Continue to monitor and address the long-term health and well-
being of childhood cancer survivors, particularly the chronic health
conditions and life-threatening or fatal conditions that increase
over time. (Bhatia, Kevin Oeffinger)

e Standardize long-term follow-up care and update guidelines regu-
larly. (Schwartz, Bruce Waldholtz)

¢ Identify best practices and best models of care for transitions from
active treatment to short- and long-term follow-up. (Kupst, Schwartz)

e Assess and address transition readiness. (Schwartz)

e Direct high-risk patients to specialty clinics for long-term follow-up
care. (Oeffinger)

e |dentify the demographics, disease characteristics, and treatment
profiles that predict risk or resiliency post-treatment. (Patricia
Ganz, Kazak, Schwartz)

e Support a national registry of cancer survivors to enable follow-up
care and research on long-term complications of cancer treat-
ments. (Peter Adamson, Richard Aplenc, Bhatia, Ganz)

» Standardize information collection to assess endpoints across dif-
ferent health care systems. (Reeves)

continued
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BOX 1 Continued

e Develop information and decision support tools (e.g., prompts
and drop-down menus in electronic medical records) to inform
primary care providers (physicians, nurse practitioners,
nurses, social workers, etc.) about unique care needs based
on a patient’s cancer history. (Kupst, Oeffinger, Phillip Pizzo,
Waldholtz)

e Systematically collect standardized sociodemographic vari-
ables in pediatric cancer clinical trials, and direct patients in
need to existing support programs. (Kira Bona)

Hematology and Oncology Drug Products in the Center for Drug Evalua-
tion and Research at FDA, agreed, adding that childhood cancer care today
involves a “unique integration of clinical practice, patient management,
and clinical research [coupled with] a highly effective national clinical trials
infrastructure”—all pivotal to the successes achieved.

Today, cancer is diagnosed in an estimated 10,380 children ages 0-14
each year (ACS, 2014), and the number of childhood cancer survivors
in the United States was estimated to be 388,501 as of January 1, 2011,
of whom 83.5 percent were at least 5 years post diagnosis (Phillips et al.,
2015). However, despite notable advances in treatment and resulting
improvements in survival for some types of childhood cancer, it remains the
leading cause of disease death among children, with approximately 1,250
children losing their lives to cancer each year (ACS, 2014).

Childhood cancers typically are quite different from adult cancers,
and the smaller number of pediatric cancer cases overall presents barriers
in conducting the large-scale clinical research necessary to develop and
deliver new treatment breakthroughs, particularly for the less commonly
occurring cancers. As a result, some types or stages of pediatric cancers have
not experienced any significant treatment advances or improved survival
(Smith et al., 2014). “Any disease is rare until it knocks on your door,” said
Jonathan Agin, director of external affairs for the Max Cure Foundation,
development liaison and general counsel for the Children’s Cancer Therapy
Development Institute, and the father of a daughter he lost to DIPG (dif-
fuse intrinsic pontine glioma), still one of the most lethal childhood cancers.
Jennifer Cullen, director of epidemiologic research at the Department of
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Defense Center for Prostate Disease Research, and the mother of a daugh-
ter who was diagnosed with medulloblastoma and died after 13 months of
grueling treatment and suffering many treatment-related complications,
stressed that “the public health importance of childhood cancer is obvi-
ously not a function of the sheer volume of new cases that occur each year.
It is a function of the high malignant potential of each of those cases, the
devastating impact of treatment on the survivors, and the many years of life
lost for each of those who don’t survive.”

Smita Bhatia, director of the Institute for Cancer Outcomes and Sur-
vivorship at the University of Alabama at Birmingham (UAB) School of
Medicine, described major landmarks in pediatric oncology, noting that
once it became apparent that chemotherapy and radiation therapy could
cure children of cancers, “We threw the kitchen sink at our children.” In
the 1980s and 1990s, researchers began to document the long-term effects
of cancer therapies and see the relationship between dose or type of therapy
given and the adverse effects experienced. Recognizing that radiation ther-
apy was responsible for many of those long-term sequelae, physicians began
substituting effective drugs for radiation therapy, as well as tailoring therapy
based on risk factors for developing late effects from cancer treatment.

But many pediatric patients still receive aggressive treatments with a
high probability of significant long-term side effects, such as altered neuro-
logical development of the child. Concerns about these late effects can
sometimes influence the choice of treatments. For example, Beth Anne
Baber, chief executive officer, director, and co-founder of The Nicholas
Conor Institute for Pediatric Cancer Research, said she and her husband
decided against standard treatment (bone marrow transplant) for their son
who had developed a brain cancer at the age of 15 months. She said bio-
marker tests suggested that he did not have an aggressive tumor and such
transplants have serious short- and long-term side effects. “We decided to
downgrade the chemotherapy protocol because we wanted our child to have
the highest quality of life. If it wasn’t for a long period of time, he would at
least be able to be a child,” she said.

Bhatia also discussed efforts to improve treatment outcomes for chil-
dren with cancer through a focus on improving adherence to treatment
protocols. Bhatia noted that studies showing that children with acute lym-
phoblastic leukemia who do not adhere to the standard 6-MP* treatment
protocol have a higher risk of relapse (Bhatia et al., 2012). Consequently, a

4 6-mercaptopurine.
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comprehensive approach is now under investigation to determine whether
it can improve adherence to the medication schedule among pediatric leu-
kemia patients, with the help of text messaging, directly supervised therapy,
and education, she said.

Trends and Challenges in Developing Drugs for Pediatric Cancer

One potential way to improve cancer treatment outcomes and reduce
treatment toxicities is through molecularly targeted therapies. Such tar-
geted therapies are already available for treating some pediatric cancers,
although most targeted therapies are only FDA approved for treating adules
(Adamson, 2015). These therapies target genetic alterations that affect the
growth pathways involved in cancer. Many genetic flaws have been identi-
fied for childhood cancers, which tend to have fewer gene mutations than
adult cancers, Reaman reported. But most of these mutations are relatively
rare and often do not occur in adult tumors. Most pediatric cancers have
mutations in embryonic genes and lack mutations in genes relevant to
the molecularly targeted agents already on the market or being developed
for adult cancers, with the exception of a few targeting certain types of
leukemias and brain tumors (Northcott et al., 2012). “We need to recognize
that there is a biologic distinction in the malignancies diagnosed in chil-
dren and adolescents compared to adults,” said Christina Bucci-Rechtweg,
global head of maternal health and pediatric regulatory policy at Novartis
Pharmaceuticals Corporation.

Immunotherapies that enhance the immune system’s ability to destroy
cancer cells are also showing promise in treating some pediatric cancers,
including brain tumors and leukemia (Grupp et al., 2014; Yu et al., 2010).
Both immunotherapies and molecularly targeted therapies still have toxici-
ties and pose short- and long-term safety concerns, Reaman noted (Dy and
Adjei, 2013). Side effects linked to the use of these therapies could affect the
normal development of children and put them at higher risk of developing
certain disorders, he stressed, adding that there are insufficient long-term
exposure data in adults and little combination toxicity data to guide treat-
ment in children. These new types of drugs “will really be a new paradigm
for pediatric cancer and long-term follow-up,” Reaman said.

He noted that it is challenging to do research and drug development for
pediatric cancers because fewer than 15,000 pediatric cancers are diagnosed
each year in the United States, which means that the number of children
eligible for any particular clinical trial is small, especially because molecular
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targeted therapies often only work in small subsets of cancers. Traditionally,
the challenges associated with the small and scattered numbers of pediatric
cancer patients available for clinical trials have been met with multicenter
clinical trials in the United States. To test targeted agents, such trials might
have to expand globally to enroll sufficient numbers of pediatric patients,
said Malcolm Smith, associate branch chief for pediatric oncology at NCI.
“Its really important to nurture the infrastructures and collaborations that
exist and to strengthen our ability to collaborate with partners in Europe,
Asia, and other places,” he said.

Even if this challenge can be overcome, pharmaceutical companies
are reluctant to develop drugs that will have such a small market, Reaman
noted. He pointed out that the genetic changes responsible for some pedi-
atric cancers, such as Ewing’s sarcoma, have been known for some time, but
drug companies are not using this information to develop agents that target
these genetic defects. Baber noted that drug companies have more incen-
tives to develop drugs for rare chronic diseases in children in which the drug
will be taken during the entire lifetime, as opposed to drugs for pediatric
cancers, which are taken for a much shorter time period, and thus have a
limited potential to achieve a return on the investment to test the drugs.

The higher bar set for cancer drugs for children versus adults also
dampens the enthusiasm of companies to develop them, Reaman said.
Drugs that target adult cancers can receive FDA approval based on evi-
dence of short-term benefit to patients—the ability to extend life by a few
months—whereas more long-term benefits with minimal side effects are
usually demanded of drugs for pediatric cancers, according to Reaman.
Smith agreed, noting that most regulatory approvals for adult indications
are for people who are not expected to live for a long period after their
treatment, whereas children could potentially live for many decades after
treatment, “We want to know the impact of a new drug on the survivorship
for the pediatric patient, including its likelihood of inducing cognitive or
cardiac disorders and second cancers,” he explained.

Consequently, most cancer drugs are initially developed for adults, and if
they are found to be ineffective for that population, they are abandoned with-
out further testing to see if they might useful for treating pediatric cancers.
“Unfortunately, that deprives us of the opportunity to test what might be a
promising drug in the pediatric population,” Reaman said. Developing for-
mulations that are appropriate for children can also be challenging, especially
because many new cancer medications are given orally. “Giving a capsule
that would choke a horse to a 2-year-old child is not possible,” Reaman said.
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He suggested several possible avenues for encouraging more drug
development for pediatric cancers, including current legal incentives. To
repurpose targeted cancer drugs approved for adults so they can be used for
pediatric cancers, Reaman suggested maximizing the regulatory authority
provided by current legislation to address “indication-based waivers.” For
example, the Pediatric Research Equity Act requires drug companies to study
their products in children under certain circumstances. When pediatric
studies are required, they must be conducted with the same drug and for
the same use for which they were approved in adults (Yao, 2013). This may
require redesigning early-phase studies to enable more appropriate dosing
for children. To encourage more expedient development of pediatric cancer
drugs, FDA could mandate that studies of relevant adult drugs be conducted
on pediatric populations earlier in the testing process, Reaman noted.

A bigger challenge is fostering the development of new cancer drugs
that are not already in use in adults and that would target pediatric cancers.
According to Reaman, there is currently no “legislative fix” for this. He sug-
gested providing incentives to industry that may reduce the risk of such early
development, instead of just providing extended market exclusivity, patent
extensions, and other financial incentives that are only offered once a drug
has proven its worth. Bucci-Rechtweg agreed, stressing that current incen-
tives benefit companies late in the life cycle of drugs rather than earlier in
drug development. She added that one incentive would be a more expedient
review process by FDA because reducing the time lines for reviewing a new
drug provides financial benefits to the drug’s sponsor. In 2012, FDA created
a program in which it could give priority review vouchers to sponsors of
drugs for rare pediatric diseases (Varond and Walsh, 2014). But that benefit
has been diluted by other priority review mechanisms at FDA, Reaman said.

Reaman suggested that another option is to develop public—private
partnerships to fund the development of new drugs for childhood cancers.
NCI is already engaged in such partnerships to support the development
of targeted drugs for Ewing’s sarcoma and neuroblastoma. Collaborations
among private foundations can also be useful (see Box 2). Lee Greenberger,
chief scientific officer at the Leukemia & Lymphoma Society (LLS), noted
that when LLS recognized that a study could be expanded to address several
different types of leukemia, they provided $100,000 to fund it and asked
the St. Baldrick’s Foundation, which funds the most promising research
aimed at curing childhood cancers, to match that grant. “The concept of
collaboration across foundations is very important,” he said. LLS also col-

laborates with the NCI-supported Children’s Oncology Group (COG) to
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BOX 2
Leukemia & Lymphoma Society—Funding Research

Lee Greenberger of the Leukemia & Lymphoma Society (LLS)
described the research funding activities of LLS and how they
can serve as a model for fostering drug development for pediatric
cancers. The Society’s mission is to cure leukemia, lymphoma, and
myeloma and to improve the quality of life of patients with these
blood cancers and their families. Since the Society was formed in
1954, it has invested more than a billion dollars in research grants. It
currently has 320 active academic grants, including career develop-
ment training awards, translational bench-to-bedside awards, “new
idea” awards, and awards for specialized centers of research.

Greenberger noted that their career development awards for
researchers early in their careers have been especially productive
because those who receive them tend to continue to do research
on blood cancers. Some ended up running major programs in this
area 15 to 20 years later, including two researchers at the forefront
of discovering or testing innovative immunotherapies that are show-
ing promise in treating a number of cancers.

A more recent LLS initiative is the Society’s Therapy Accel-
eration Program (TAP) aimed at accelerating innovative therapies
that are first in their class. TAP helps bridge the “valley of death”
between basic and applied research by enabling promising agents
in late preclinical development to enter and progress from this late
discovery stage through Phase Il clinical trials. “Drugs in the early
state of development are at the biggest risk of failure. Couple that
with a rare disease and you often see biotech companies and
particularly big pharma run in the other direction,” Greenberger
said. TAP was started “as a way to get these therapies and drive
them into the clinic and find out if they will work,” he said. Once that
initial evidence is available, drug companies are more likely to do
the additional testing needed to bring a drug into the market. TAP
includes “Biotechnology Accelerator Awards,” which are partner-
ships with biotech companies in which the Society splits the costs
of pursuing an interesting idea with therapeutic potential, as well as
“Academic Concierge Awards” in which the Society will work with
outside companies who they fully fund to make a drug and do the
necessary preclinical studies on it so that an academic investigator
can testitin a clinical trial. TAP also has a clinical trials program that
helps patients gain access to trials in their local communities.

continued
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BOX 2 Continued

In the 8 years it has been in operation, TAP has had 47 partner-
ships, 25 of which are still active, and a total of $80 million has been
invested in the program. In combination with the Society’s other
grant programs, TAP has fostered Food and Drug Administration
approvals of three drugs for blood cancers and helped advance
more than a dozen other promising agents into the clinical trial pipe-
line. “The Therapy Acceleration Program has been a good model to
advance opportunities, particularly for rare cancers,” Greenberger
said. “We are making good progress toward cures for blood cancers,
with increases in survival not in terms of months, but in terms of
years.”

SOURCE: Greenberger presentation, March 9, 2015.

fund clinical trials of drugs for leukemias or lymphomas, although he noted
that such collaborations are sometimes difficult to manage due to different
goals and time lines.

Pizzo noted that the Cystic Fibrosis Foundation collaborated with
researchers who discovered drugs that target some of the genetic defects that
cause cystic fibrosis and fostered the development of those drugs, which are
currently on the market. “Could their approach work for developing drugs
for rare pediatric cancers?” he asked, noting that even outside of pediatric
oncology, pharmaceutical companies are sinking less money into funding
research and development, so “partnerships with foundations and academia
become ever more important.” He added that parents “can make a huge
difference in helping to lead that effort.”

Reaman echoed the plea for parents and advocates to become more
involved in drug development and noted that advocates did make a differ-
ence in adult drug development. “I think there is enormous opportunity for
families of patients,” he said. However, he added that the one-foundation-
one-disease approach may fracture the ability to make progress, noting
that there are about 3,000 organizations involved in raising money related
to cancer, all with their own agendas. Otis Brawley, chief medical officer
of the American Cancer Society, also stressed the need to avoid “disease
Olympics,” in which advocates press for research on one type of cancer at
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the expense of research on another. “We are all arguing for a larger slice of
the same size pie,” he said. He pointed out that many genetic discoveries
on pediatric cancers have proven beneficial in adult cancers and vice versa.
“All these cancers have things in common and we need to realize that if one
cancer is bettered, all cancers are really bettered.”

Baber suggested more general public funds, such as small business
innovation research grants, could be used to support drug development for
pediatric cancers, and that there be more targeted use of disease foundation
funds for drug discovery and development. She stressed the gap between
government and foundation funding for research that generates data on
promising drug targets, and the pharmaceutical and venture capital funding
of clinical trials based on those discoveries.

Baber became aware of that gap when her 15-month-old son was
diagnosed with a brain tumor. At that time she and her husband both con-
ducted basic research on the DNA damage and repair pathways that can
determine cancer susceptibility, and they were advocates for the precision
medicine approach that this research suggests is possible. They were shocked
to discover a lack of biomarkers available for clinical use that could help
them decide the best treacment for their son, even though researchers had
published papers on potentially useful biomarkers.

To bridge that gap over what some called the “valley of death” in the
development pathway, investigators need access to more tumor samples
with linked patient outcome data, as well as venture philanthropy and
appropriate industry incentives to validate the biomarkers and potential
drugs that had been discovered, Baber suggested. “There’s a huge gap
between a promising discovery and a clinical trial, especially for children,
and that gap is widening as the economy has suffered earthquakes,” she
said. Closing that gap will require collaboration among all stakeholders,
including patients and families, clinicians, funding agencies, philanthropic
organizations, academic research institutions, the pharmaceutical industry,
regulatory agencies, advocates, policy makers, and payers, she stressed.

Reaman also suggested there should be more patient-focused drug devel-
opment, in which the benefits of treatments are also measured by how they
reduce disease-related symptoms and enhance function in daily life, rather
than simply focusing on length of survival. Smith stressed this as well, noting
that current legislative incentives and industry paradigms for drug develop-
ment are not patient focused and do not foster the conduct of the clinical
trials that may be most needed for specific patient populations. Instead of
asking what is the best clinical trial for a given drug, researchers should
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be thinking about the most important therapy question that needs to be
answered for a given cancer patient population, he said. This is especially true
for rare pediatric cancers in which the number of patients available for clini-
cal trials is limited, he pointed out. “We need to think about the key factors
associated with treatment for a specific population—the key short-term and
long-term issues that diminish quality of life or quality of survivorship—and
based on that, determine the most promising clinical research opportunities
we could explore for that patient population,” Smith said.

INTEGRATING PEDIATRIC PALLIATIVE CARE:
ENSURING CHILD AND FAMILY WELL-BEING
ALONG THE CONTINUUM

A key focus of the workshop was the integration of palliative care
throughout the pediatric cancer care continuum to improve quality of life
as well as survival. For children and their families, treating the pain, symp-
toms, and stress of cancer is as important as treating the disease (Kaye et
al., 2015; Levetown et al., 2001; Schwantes and O’Brien, 2014). Pediatric
palliative care lessens physical, psychosocial, emotional, and existential suf-
fering and focuses on improving quality of life for both the child and family.
It is appropriate at any age and any disease stage and should be provided
along with curative treatment. While palliative care may be delivered by
oncology practitioners, they may ask for the help of a specialized team of
physicians, nurses, social workers and other professionals who work with
them to provide an extra layer of support addressing the child’s and family’s
specific quality-of-life needs. Pediatric palliative care specialists also help
parents and children have a voice in realizing their treatment goals.

While earlier studies have repeatedly demonstrated the frequency and
intensity of children’s suffering from symptoms like pain, breathlessness,
fatigue, anxiety, sadness, and other forms of distress resulting from rigorous
cancer treatments, unpredictable setbacks, and repeated invasive proce-
dures, parents and health care providers are not always aware of extent of the
affected child’s suffering. One study found that about half of cancer patients
ages 7 to 12 who completed a questionnaire reported experiencing fatigue
and about one-third reported having pain. Nearly half also reported being
worried or nervous. When their parents were asked to fill out the same sur-
vey on behalf of their children, 43 percent rated their child’s pain or distress
differently than the child did (Patel et al., 2011). Another study found that
89 percent of children who died of cancer experienced substantial suffering
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in the last month of life and that there was significant discordance between
the parent and physician reports of the child suffering (Wolfe et al., 2000a).

Addressing these concerning findings, evidence emerging over the
past decade has firmly established the importance of pairing palliative care,
including psychosocial support, with oncology treatment for adults and
children in all care settings throughout cancer treatment and across the
continuum of survivorship. Palliative care is also naturally aligned with
other interventions such as cancer rehabilitation that focus on treating
specific impairments and improving function as well as alleviating symp-
toms. Together, these integrated services offer vital support for maintaining
patient and family quality of life during and after disease-directed treat-
ment. As such, multiple professional organizations and accrediting entities
have now endorsed eatly integration of palliative care to improve the quality
of care for all seriously ill adults and children across the full trajectory of
care (AAD, 2000; ACS, 2014; CoC, 2012; IOM, 2003b, 2015; Levetown
et al., 2001; Smith et al., 2012; WHO, 2015).

Despite recognition of the importance of palliative care for pediatric
patients, health care professionals have been slow to implement recom-
mended pediatric palliative care in their practices and institutions, accord-
ing to Lori Wiener, co-director of Behavioral Science Core and director of
the Psychosocial Support and Research Program in the Pediatric Oncology
Branch of the NCI Center for Cancer Research. One study found that
the two main barriers to pediatric palliative care integration were ineffec-
tive communication (including about palliative care) between health care
providers and families, and a lack of resource alignment with patient and
family needs (Kassam et al., 2013).

Generalist Plus Specialist Palliative Care

A large majority of health care providers lack formal education,
training, or experience in pediatric palliative care or in providing care for
children at the end of life, said Wiener. Several participants stressed the
importance of supporting initiatives for training and increasing access to
both generalist- and specialist-level palliative care in pediatric oncology
programs, and making these essential services available in all sectings where
children receive cancer care—whether inpatient, ambulatory clinic, or at
home. Training needs noted for physicians, nurses, social workers, child
life specialists, and other professionals specifically included enhancing
communication skills (such as discussing prognosis, goals of care, and care
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transitions), pain and symptom management, sensitivity to cultural and
spiritual beliefs, as well as grief and bereavement care.

Generalist palliative care involves the basic management of pain,
symptoms, and communications (e.g., discussions of prognosis) that every
oncology clinician should be able to provide, while specialty palliative care
is provided by a specially trained team who may be consulted for difficult-
to-manage symptoms, complex family dynamics, or challenging care deci-
sions, particularly when the first level of palliative care still leaves the patient
or family suffering (Quill and Abernethy, 2013). Both levels of care can
and should coexist, support each other, and expand palliative care delivery,
said Chris Feudtner, the Steven D. Handler Chair of Medical Ethics and
director of the Department of Medical Ethics at The Childrens Hospital
of Philadelphia. He added that this is particularly important in caring for
children, because not all children’s hospitals have pediatric palliative care
teams and the number of specialist-level pediatric palliative care practitioners
available is not sufficient to manage the palliative care needs of all seriously
ill children in all care settings. “It is something that is added and does not
supplant the primary team, but rather complements what they are doing and
often can be delivered concurrently with disease-directed therapy,” he said.

End-of-Life Care and Bereavement Care

For children with cancers that are not responsive to treatment, high-
quality pediatric end-of-life care (such as hospice care) is needed. These
services may be available via a free-standing hospice facility, a hospital,
or at home, but many workshop participants stressed that such care must
be accessible to all families where they live. More than 3,000 hospices in
the United States currently will provide end-of-life care for children, but
there is a dearth of free-standing, pediatric in-patient hospice programs,
Wiener reported. The first such program opened in California in 2004.
Feudtner and Joanne Wolfe, director of pediatric palliative care at Chil-
dren’s Hospital Boston and division chief of the Pediatric Palliative Care
Service in the Department of Psychosocial Oncology and Palliative Care at
the Dana-Farber Cancer Institute, also noted that many of these programs
are understaffed or underfunded. For example, efforts to build a pediatric
hospice targeting unmet end-of-life and respite care needs for children and
families in Seattle’ have been stalled for lack of funding.

> See htep://www.ladybughouse.org.
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Unfortunately, even when hospice care is available in the community,
it does not always adequately meet the specific needs of pediatric patients
and their families. One father reported that the care his son received while
he was at home, in his final days, was nowhere near the quality of care that
he received while he was getting treatment. He explained that because the
home hospice nurse assigned to his son’s care was trained only in adult care,
she was not comfortable administering the pain medications prescribed for
her pediatric patient to relieve his suffering. As a result, 7-year-old Evan died
in his home experiencing excruciating pain, breathlessness, and associated
anxiety—circumstances that were also extremely distressing for his parents
(see Box 3). After hearing Gavin Lindbergs story about Evan’s preventable
suffering, as well as Gavin and his wife Wendy’s ongoing grief and distress
in its aftermath, Wiener stressed that no family should ever be told they
can have home hospice care for their child if they do not have a pediatric
provider available to support them.

The death of a child has a profound and lasting impact on the entire
family. Bereavement care is provided to help support coping and recovery
for the surviving parents and siblings after a child dies. Bereaved parents
have been shown to be at increased risk for prolonged grief, isolation,
potential economic and health decline, and behavioral health and emotional
concerns, Wiener reported (Rosenberg et al., 2012). One study of parents
whose children had died of cancer between 6 months and 6 years ago found
that 40 percent of the parents expressed the need for bereavement services,
but were not receiving any. More than one-third had received such service,
but had dropped out because they believed the therapist did not understand
them. In another study, nearly half expressed a need for bereavement ser-
vices 2 to 4 years after the loss of their child (Lichtenthal, 2015). However,
screening for bereavement needs, if it is performed at all, is usually only
done within the first year after the death of the child, Wiener noted. “After
a child dies and a family leaves the center where the child was treated, they
are at home without any of us except for an occasional phone call,” she
pointed out, adding, “There is a real drop in services that is unconscionable
to me.” One parent shared that after his son’s death, the hospice nurse “was
more interested in collecting and accounting for the oral pain medications
that we had in the house than in comforting us or even sticking around to
wait until the funeral home arrived.”
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BOX 3
Parent Reflections on Suffering

Three parents who had lost children to cancer spoke about their
experiences and provided personal perspectives on the suffering they
witnessed and experienced firsthand.

Jennifer Cullen’s daughter Alexandra was diagnosed with medullo-
blastoma in 2011, just shy of her 4th birthday. She suffered 13 months
of debilitating procedures before
her death. Her treatment led to
extensive and unrelenting mouth
sores, severe sepsis when she was
neutropenic, and finally, a seizure
that led to blindness, muteness,
and complete incapacitation. Cullen
also described the worst horrors
she and her husband endured
as parents: “The realization that
[Alexandra] would die. Zipping up a
white body bag. Purchasing a pink
coffin. And then having to carry on
with life and raise a son.” At the
workshop, just 3 years after her
daughter’s death, Cullen courageously expressed a sense of hope, pur-
pose, and determination that the collective experiences of the families of
children with cancer will matter. “Because of what we have gone through,
there is an enormous determination among all of us that we will make
this matter—that the cancer knowledge and delivery of care can and
should improve, including palliative care,” she stressed.

Gavin Lindberg’s son Evan was 3 years old when he was diagnosed
with neuroblastoma and 7 when he died from his cancer at home. “There
was not one day in those 4 years that Evan wasn’t either going through
treatment or recovering from treatment. It was just absolutely brutal,”
Lindberg said. Although Lindberg felt that Evan received excellent oncol-
ogy care at Children’s National Medical Center, Memorial Sloan Ketter-
ing Cancer Center, and The Children’s Hospital of Philadelphia, and all
three physicians who had cared for him at those institutions agreed that
the best place for Evan to spend his final days was at home, his home
hospice care was abysmal.

“I remember telling his end-of-life physician at Children’s National
that our sole priority was to make sure that Evan did not suffer and was
not in pain and was as comfortable as possible,” Lindberg said. But
unfortunately, care supporting those goals was not provided adequately.

Copyright © National Academy of Sciences. All rights reserved.



Comprehensive Cancer Care for Children and Their Families: Summary of a Joint Workshop by the Institute of Medicine

WORKSHOP SUMMARY 21

The end-of-life physician Evan had through Children’s National never
met him before or after he started to receive hospice care at home.
“The person who cared for my
son at home when he needed
it the most never met him and
never spoke to him,” Lindberg
stressed. In addition, he added,
“The wonderful oncology nurses
at Children’s National never had
an opportunity to care for our son
while he was at home. Instead
we had nurses who came to see
us from an adult hospital. Their
experience and expertise was in
caring for adults.”

Because the nurses were not comfortable administering intravenous
pain medicines to pediatric patients, Evan was not given effective pain
relievers and experienced extreme discomfort, distress, and anxiety. In
addition, Evan had respiratory challenges that were not appropriately
anticipated or addressed. When his end-of-life physician was called and
asked to address these issues, the doctor said to expect Evan would live
another week or two, but he died the next morning “after a horrific night
that my wife and | will forever have seared in our memory,” Lindberg said.
“Unfortunately, there are a lot of kids like Evan and that is just simply
unacceptable in this country. Home was the right place for my son to
pass, but what was wrong was the type of care he received. We put our
trust and faith in the providers and in the system and that was a mistake
on our part. There was a lack of communication. There was a lack of
transparency about what was happening and why. Children with cancer
fight too hard every single day to be left with a fate like that. If we can’t
get this right, then shame on us. The hospice system failed our son and
as a result, we feel like we failed our son. Those thoughts stay with you.
On your worst days, they haunt you.”

Lindberg stressed the need to improve accessibility of high-quality
end-of-life care for children at home. “Every terminally ill child in the
home care setting should have the right to be cared for by doctors and
nurses who have the experience and expertise in all key facets of pedi-
atric hospice care to make these kids comfortable. | don’t want to hear
about challenges with reimbursement, licensing challenges that prevent
a physician and nurse to go from one jurisdiction to another and | don’t
want to hear about funding issues. Because we can fix licensing, fund-

continued
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BOX 3 Continued

ing, and everything that is wrong with this system that made that
little boy have his final days play out the way that they did,” he said.
During the panel discussion, a participant noted that his daughter
also received inadequate home hospice care until the adult nurse
caring for her was replaced with a pediatric nurse.

Victoria Sardi-Brown lost her son Mattie, who had bone cancer,
when he was 7 years old. Mattie died in the hospital. Throughout his
14 months of treatment, Mattie also experienced tremendous pain
that was not validated and treated adequately by his practitioners. Nor
did they ever use a distress
thermometer or other assess-
ment tool to gauge his degree
of distress and pain. “Mattie’s
death was so traumatic and
his pain was so enormous that
he had to be put into a coma
to die,” Sardi-Brown said. The
Browns’ experience led them
to create the Mattie Miracle
Cancer Foundation, whose
goal is to create and imple-
ment a national standard for
psychosocial care for children
with cancer and their families
from time of diagnosis, throughout treatment, into survivorship or
end-of-life and bereavement care. “Integrating psychosocial care
and palliative care is vital along the entire cancer care trajectory for
positive outcomes. Cancer care is much more than just about the
medicine. It must integrate psychosocial distress and pain manage-
ment needs of the patient to be effective,” Sardi-Brown stressed.

Otis Brawley of the American Cancer Society underscored
the importance of these moving personal testimonies that so glar-
ingly reveal the shortcomings of cancer care for children and their
families. “These stories will hopefully bring more awareness of the
problem, which will require momentum to address. Big momentum
comes from parents with personal experiences talking to people on
Capitol Hill who have been elected. We can give them the true num-
bers and a book that summarizes all of the problems, but ultimately
it is the parents of the kids and the kids talking that get these people
to care,” he said.
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The Role of Communication

Although conversations about a child’s cancer are difficult to have
with parents, such communication is considered key in identifying and
helping to allay the psychological and physical problems they are experi-
encing. Jennifer Mack, co-director of the Pediatric Hemartology/Oncology
Fellowship Program at the Dana-Farber Cancer Institute, stressed that
communication allows for the development of shared knowledge between
the practitioner and the child and family. It also can relieve distress and
uncertainty and provides supportive care by building a therapeutic relation-
ship. “Talking and listening are some of the most important things we do.
Communication creates an opportunity for thoughtful decision making
based on the personal values of parents and children,” Mack said.

Because of the worry that relaying bad news may cause distress and take
away the hope of patients and their families, many clinicians avoid opportu-
nities to communicate and wait for patients or parents to ask for informa-
tion instead of offering it, or speak in euphemisms or offer overly optimistic
information, according to Mack. That could help explain why one study
found that more than 60 percent of parents of children with cancer were
overly optimistic about their children’s prognosis relative to what the doctor
reported (Mack et al., 2007a). In the end-of-life setting, parents of children
who ultimately died of cancer tended to recognize that the child had no
realistic chance of cure more than 3 months later than the physician did
(Wolfe et al., 2000b). Brawley added that physicians may not convey bad
news to parents “because sometimes it is hard for the doctor to accept that
the patient is dying.” But parents who understand that their children have
a poor prognosis are more likely to have do-not-resuscitate orders in place
and use less cancer-directed therapy at the end of life, suggesting that this
understanding of prognosis impacts the kinds of decisions that patients and
their families make about care, Mack said (Wolfe et al., 2000b).

Although it seems counterintuitive, honest communication of bad
news can not only be helpful, it can also relieve distress, Mack explained.
Her studies show that parents of children with cancer consider communica-
tion about prognosis to be very important to them and helpful to decision
making, even when they also find it upsetting, and parents who feel they
have too little information about prognosis are actually those most likely to
feel upset. Strikingly, parents who receive more extensive prognostic infor-
mation are also those who report feeling the most hopeful, even when the
child’s prognosis is poor. Prognostic disclosure is also linked with a greater
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peace of mind and with greater trust in the physician (Mack et al., 2006,
2007b, 2009).

Although these findings can be puzzling at first glance, Mack pointed
out studies that show uncertainty is distressing and makes people fear the
worst. Honest communication can relieve that uncertainty and distress
(Mack et al., 2006, 2007b, 2009). “Parents and children are worried about
these issues, whether or not we address them. If we address them, we can
help manage those fears and also correct misconceptions,” she said. She
stressed that “When we communicate about difficult subjects, we also
affirm that we will be with the parent and the child through tough times,
and parents who know what is ahead feel more prepared to be there for their
children. Ultimately, promoting false hope is not a goal of medicine, but
being with patients and families through hard times is.”

Victoria Sardi-Brown, the parent of a child who died from cancer, noted
that it was a nurse, not a doctor, who pulled her aside to tell her that her child
was dying. “If T and my husband had understood what his medical trajectory
was, then I would have felt more empowered as a parent to make better deci-
sions for him. Once I found out we were dealing with end-of-life care, I did
have hope. Hope changes along the continuum. When hope for a cure went
out the window, then we hoped for a more sound, humane, and less painful
death,” she said. “Empowerment and communication go hand in hand.”

Such communication and empowerment is important at the end of life,
but families should be having conversations with their providers early on
about care options and planning for their children, said Wolfe. She added
that “sometimes it is really the child that gets empowered, and when the
child becomes empowered, that helps empower the parents.”

Wiener also stressed the importance of doing care planning soon after
diagnosis to help ensure treatments are aligned with patient and fam-
ily goals. Both advanced care planning and palliative care are associated
with positive outcomes, she noted, including care consistent with patient
preferences, better quality of life, less distress, and longer survival. Adoles-
cent patients are often capable of doing such planning and appreciate the
opportunity, Wiener found, and she published ways to assess the readiness
for such conversations and how to engage the patients’ families in such
discussions (Wiener et al., 2013).

Wiener developed an advanced planning guide for adolescents and
young adults called Voicing My Choices.® The guide considers issues critical

6 See http://www.agingwithdignity.org/voicing-my-choices.php (accessed May 29, 2015).
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in their development stage, including identity, autonomy, the importance of
family and friends, how they want to be remembered, how they find mean-
ing in their life, and their spiritual thoughts. The guide “allows youth to be
able to document decisions that bring them peace and comfort,” Wiener
said. Since the guide was first published in October 2012, patients have
requested more than 20,000 copies, “which speaks to the need for a tool to
open up these conversations,” she said. A recent IOM report also recognizes
the importance of such conversations and recommends a life-cycle model,
in which advanced care planning occurs at key developmental milestones,
including when a life-limiting illness is diagnosed (IOM, 2015). This plan
should be revisited periodically by both patient and providers and should
become more specific as changing health status warrants.

Listening is another key component of provider communication and
the ability of health care practitioners to administer effective palliative care,
Mack stressed, as it builds the therapeutic relationship and gives patients
and their families the opportunity to explore what is important or what is
lacking in their care. “This sets the stage for formulating the goals of care,”
she said. Helpful questions include those that ask patients and their families
to contemplate the future and indicate what is most important to them and
what they are most worried about, as well as what hopes they have; parents
are asked what it means to them to be a good parent in the situation they
are facing (Feudtner, 2009; Feudtner et al., 2015; Hurwitz et al., 2004).

When a child’s cancer is incurable, many providers rely on goal-
oriented decision making as an important way to make decisions about care,
but such decision making is needed throughout the child’s illness and can
help the transition to end-of-life care, Mack said. “Making goals a part of
decision making from the time of diagnosis can help us learn what matters
to the parent and the child, and care can be framed in the context of these
goals,” she stressed. One study found that clinicians often reach a decision
about the preferred direction of care and then present it to parents, but
parents often wish for a more active role in care decisions (de Vos et al.,
2015). Parents also often seek options beyond what is offered by the oncolo-
gist, who needs to listen to those options before making recommendations,
Mack said (Bluebond-Langner et al., 2007).

Wiener pointed out that one reason effective communication about
palliative care is often not provided is because palliative care suffers from
an identity problem—many clinicians mistakenly equate palliative care
with end-of-life care and hospice (Parikh et al., 2013)—and the majority
of health care practitioners lack formal skills training to be comfortable in
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providing pediatric palliative care (Wiener et al., 2015b). Most pediatric
oncologists learn to give such care by trial and error (Hilden et al., 2001),
with 71 percent of pediatric hematology/oncology fellowships lacking train-
ing in palliative care (Roth et al., 2009), Wolfe reported. Nurses also often
lack training in pediatric palliative care, she added (Pearson, 2013).

Parents frequently are not knowledgeable about palliative care or mis-
understand it as appropriate only at the end of life when cure is not possible.
Building on consumer research commissioned in 2011 by the Center to
Advance Palliative Care (CAPC) and the American Cancer Society (CAPC,
2011), the American Childhood Cancer Organization (ACCO) adapted
some of the poll questions to ask parents of children with cancer about their
palliative care knowledge. As with the CAPC poll, few parents in the ACCO
survey were knowledgeable about palliative care, but the majority (86 per-
cent; Kirch and Ullrich, 2014) confirmed they would want it for their child
when palliative care was defined as care focused on quality of life for the
patient and family that manages the pain, symptoms, and stress of serious
illness and can be provided along with curative treatment, Wiener noted.

“We need to not think of palliative care as an on—off switch, but as a
dimmer switch where palliative care is given alongside potentially curative
treatments—a continuum where palliative care plays a role in each particular
moment of the patient’s disease or cancer journey,” Wiener said (Tsai and
CPS, 2008). Wolfe presented a model of pediatric palliative care delivery
across the care continuum (see Figure 1), and added, “Palliative care enhances
well-being and strength and resilience, and all of that is needed in order to be
able to have the reserve to undergo cancer treatment successfully.”

Hope for cure, life extension, a miracle...

Individualized blending of care directed
at underlying iliness

and End-of-

physical, emotional, social, and spiritual life care
needs of child and family

with continuous reevaluation and adjustment

Bereavement
care

Hope for comfort, meaning...

FIGURE 1 Model of pediatric palliative care delivery across the care continuum.
SOURCE: Wolfe presentation, March 9, 2015.
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Emerging evidence supports the notion that pediatric palliative care is
beneficial to children and their families, Wolfe reported. Pediatric cancer
patients who received this care were more likely to have fun (70 percent ver-
sus 45 percent) and to experience events that added meaning to life (89 per-
cent versus 63 percent) (Friedrichsdorf et al., 2015). Children receiving
pediatric palliative care also experience shorter hospitalizations and fewer
emergency department visits (Ananth et al., manuscript in preparation). In
addition, families who received palliative care for their children with cancer
report improved communication (Kassam et al., 2015). When children
with cancer and their parents are accurately told what palliative care offers,
most indicated they would want to meet a palliative care team around the
time of diagnosis (Levine et al., 2015).

However, despite the need for pediatric palliative care, few facilities
adequately provide it, Wolfe noted. Contrary to American Academy of
Pediatrics (AAP) policy, which recommends broad availability of pediatric
palliative care services based on child-specific guidelines and standards
(AAD, 2000), only 58 percent of COG member institutions have access to
a pediatric palliative care service (Johnston et al., 2008). Nearly one-third
of children’s hospitals lack a pediatric palliative care program, or if they
have one, they are often understaffed (Feudtner etal., 2013). Another study
found that only 3 of 15 valued elements of palliative care were accessible to
the families of children with cancer (Kassam et al., 2013).

Several studies done by Wolfe and others have documented that there
is insufficient relief of the pain and suffering of pediatric cancer patients,
even at facilities that offer robust palliative care. Most children in the last
month of life suffer from pain, fatigue, and difficulty breathing, according
to the reports of parents (Wolfe et al., 2000a). Another study found that
most children with advanced cancer reported experiencing pain, fatigue,
and other symptoms that were linked to high distress levels.

Feudtner stressed that pain medications can be effective. “At least
half the time we are asked to do palliative care consults that improve pain
management by using the available medicines more skillfully,” he said. But
he added that “the availability of medications that we would like to be able
to use is restricted by formulary restrictions.” Wolfe noted, “We are com-
placent as providers and as families—we expect that because these children
are getting cancer treatment, they have to experience all of this distress. We
haven’t challenged ourselves to raise the bar and to raise parent expectations
that we can do better.”
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Policy Opportunities to Improve Pediatric
Palliative Care Across the Care Continuum

Several workshop participants suggested various policy measures that
could improve access to high-quality pediatric palliative care across the
care continuum, including developing standards and incentives for such
care, educating health care providers and parents about palliative care, and
providing more funding for and research on such care. Wiener pointed
out the need for more evidence-based standards in pediatric palliative care,
noting that there is only one standard, which is supported by 36 studies:
“Youth and their families should be introduced to palliative care concepts to
reduce suffering throughout the disease process regardless of disease status”
(Weaver et al., 2015, p. 9). “Evidence-based standards are needed, but just
as important are the policies and funding to help implement them,” Wiener
said, adding “the most beautiful, heroic evidence-based interventions can
go from the lab bench to the park bench if we don’t have systematic [imple-
mentation]. The same is true for standards.”

Peter Brown, co-founder of the Mattie Miracle Cancer Foundation,
also called for the development of standards for palliative care and psycho-
social support, similar to medical standards of care. He suggested that the
federal government should deem this care as essential and mandate cover-
age through the Centers for Medicare & Medicaid Services (CMS), saying
that eventually, insurance companies would likely follow the CMS lead. He
also suggested that accreditation entities for health care institutions should
require screening for psychosocial needs.

Wiener suggested that core competencies in pediatric palliative care be
implemented in schools of medicine, nursing, social work, psychology, and
counseling. Feudtner called on medical schools to train physicians in prac-
ticing kindness, and imbuing them with a sense of duty and responsibility
around kindness.

Parents also need to be educated about pediatric palliative care and how
it can help them and their children throughout the care continuum, Wiener
pointed out. Once they are aware of what palliative care offers, few parents
would turn it down, she said. “If a child comes in with a cardiac condition,
do we say to the parents, would you like to go to the cardiologist? No, we
make the referral right away because we want the child to have the very best
care possible. Similarly, I don't know of very many parents, who when told
by a physician ‘T want to make sure your child gets the very best care,” would
turn down palliative care,” Wiener said. Wolfe added that there are family
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education guides and resources relevant to palliative care that should be
offered to parents, including those that prepare them for having a conversa-
tion about the child’s potential death, so when the child asks “Am I going to
die?” they know what to answer. “These different guides and conversation
tools can be taught and handed to families so they don’t live in fear of being
asked that question,” she said.

Wiener suggested integrating a palliative care service into pediatric
oncology practices, but noted, “One does not need to have a palliative care
service to integrate palliative care concepts, such as paying attention to
symptoms, personal goals and values, and quality of life throughout care
and extending beyond the hospital into the ambulatory and home setting.”
She suggested taking a team approach to palliative care and relying on
psychosocial oncology professionals, including social workers, psycholo-
gists, psychiatrists, and child life specialists, who are trained in providing
palliative care throughout the disease trajectory and into survivorship. “We
can’t work in our individual silos or we will get absolutely nowhere—we are
better together,” she said.

Several participants also called for more research on pediatric pallia-
tive care. Feudtner observed that there is a huge gap in what is known and
what needs to be known in this area. Wolfe said one study found that the
key gaps center around knowing what matters most to parents and their
children receiving palliative care, defining the best practices in pain and
symptom management, implementing effective strategies in alleviating
suffering, and identifying the bereavement needs of families (Steele et al.,
2008). Another study provided the basis for consensus on 20 pediatric
palliative care research priorities thematically grouped into decision mak-
ing, care coordination, symptom management, and quality improvement
(Baker et al., 2015). “The research needs are vast,” Wolfe said, and stressed
that families are often willing to participate in such research. Mack also
stressed the need to support research on the most effective communication
techniques to use when providing pediatric palliative care.

Several participants pointed out the lack of funding for pediatric pallia-
tive care programs. “Many of the pediatric palliative care teams that are
operating in different children’s hospitals are doing their work with a prom-
issory note. We need to move beyond that and build vibrant pediatric pallia-
tive care programs at all centers with a good business plan underneath,” said
Feudtner. Lindberg added, “I don’t want to hear there is no funding because
that isn’t helpful to a parent who is facing losing their child tomorrow or
the week after. It is too important not to be supported.” Reimbursement
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strategies are also needed for the advanced care planning and other conver-
sations health care providers have with their patients and families as part
of their palliative care, Mack said. “These are time-intensive conversations
that take place over and over again during the span of treatment.” She also
noted that support is needed for programs that train practitioners on how
to have those conversations.

Wolfe noted public policy and other incentives to increase pediatric
hospice options, including a Massachusetts palliative care program that
embeds pediatric teams within hospice programs throughout the Common-
wealth that has “raised the bar in terms of access to home-based hospice
care,” she said. Other states, such as California and Florida, have Medicaid
waiver programs that enable enhanced pediatric hospice care in the home
setting, she added. “Although the numbers are small, the ripple effect is
vast, and we need these home-based programs to be able to take care of our

children in the highest possible quality,” she said.

PSYCHOSOCIAL CHALLENGES AND OPPORTUNITIES

From the time of diagnosis onward, cancer poses many psychosocial
challenges for a child as well as for his or her family, including anxiety over
treatment or the possibility of dying, the stress of dealing with demanding
treatments, and school and peer issues. Workshop participants discussed the
psychosocial needs of children and their families and provided examples of
ways to predict and screen for distress as well as interventions to alleviate
distress. Participants also discussed standards of psychosocial care, capacity
for providing that care, and research needs.

Mary Jo Kupst, Professor Emeritus at the Medical College of Wisconsin,
gave an overview of some of these psychosocial challenges, beginning with
diagnosis when there can be stress from information overload, with families
expected to make rapid treatment decisions so the child can quickly begin
treatment. In addition, both the patients and their families are navigating
a new environment with new staff, especially if care occurs away from their
communities. Even if families remain in the same town, they are spending
an inordinate amount of time away from their homes and in the hospital
with their children, who are receiving painful or distressing procedures with
disturbing side effects. Despite all these pressures, “Cancer doesn’t occur
in a vacuum and life still goes on and you have to deal with family, school,
social changes, activities, work, and finances,” Kupst said (Kupst and Bingen,
2006; Kupst and Patenaude, 2015a,b; Rodriguez et al., 2012).
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Once treatment becomes more routine, “families have told us this is a
time when their emotions start bubbling up so that becomes a very difficult
time as well. There are also physical changes, adherence challenges, school
and peer issues, and an overall increased strain on the family because the
pressures on them do not stop, but just keep going,” Kupst stressed. End-
ing treatment is a positive time, she noted, “but many families tell us that
it is a loss of a safety net and support that you had almost on a daily basis
for a long time as you transition to other and new providers” (Wakefield
etal,, 2011).

Survivorship requires continued monitoring of health status for the late
effects of treatment that can disrupt life plans and goals. Surviving cancer
can affect academic, vocational, social, and spiritual pursuits, Kupst pointed
out (CCSS, 2015). When relapse and recurrence occurs, there is more treat-
ment and uncertainty and a greater threat of death and difficulty maintain-
ing hope. This is especially true once the child progresses to end-of-life care.
“Families have told us that there was so much optimism at diagnosis, but
once the child is dying you have to anticipate reality—the loss of your life
if you are the patient, or the loss of the child if you are the parent. Parents
need to talk and support children through this stage when they themselves
are trying to deal with it and face the possibility of life after the child’s death,
and trying to make sure that the child will be remembered. There is a need
for comfort and support during and after this time,” Kupst stressed.

Psychosocial Needs for Pediatric Patients

How pediatric patients react psychologically to a diagnosis of cancer
and the subsequent treatment depends on their developmental stage, Kupst
noted. “There’s no one-size-fits-all reaction,” she said. Very young children
have a number of issues they have to cope with, including fear of separat-
ing from their parents or of having painful or frightening treatments. In
response to these stresses, their behavior can change and regress. They may
attempt to control what they cannot control, have tantrums, cling to their
parents, exhibit aggressive behavior, or withdraw from social interactions,
Kupst said. Thus, she said the need for psychosocial support varies greatly
among pediatric patients, and interventions should be targeted to the needs
of individual patients.

Disruption of school is one of the biggest strains on school-aged
children. Eric Sandler, Courtesy Associate Professor in the Division of
Hematology/Oncology at the University of Florida College of Medicine,
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Jacksonville, and a parent of a child with cancer, noted he had to take his
daughter out of the public school system and enroll her in a private school
because “no matter what we did, we couldnt get the services that she
needed,” despite having an Individual Education Plan developed based on
her needs. School-aged children also experience a loss of peer interactions
and activities while undergoing treatment, as well as distress over various
procedures to which they are subjected. These older children have a greater
understanding of the seriousness of their cancer and may seek emotional
and social support. One parent of a 7-year-old diagnosed with cancer noted
that after undergoing major treatments that put him in a wheelchair, he suf-
fered from depression, anxiety, and posttraumatic stress disorder.

Adolescents have many of the same issues as younger children, Kupst
pointed out, with the addition of the strain the cancer is placing on their
quest for independence at this stage. “Adolescents are thrown back into
a dependent relationship with their parents and with the medical and
oncology staff. Adolescent emotions are intense anyway, but this need for
independence makes it doubly hard,” she said. Adolescents with cancer have
an increased need for and use of social support, and are more focused on
identity issues and image. They tend to use humor, self-talk, diversion, and
positive reappraisal to cope with the stress of having cancer, but can also
exhibit risk-taking behavior, according to Kupst (Kupst and Bingen, 2006).

Cancer in young adults may postpone, interrupt, or alter their romantic
relationships and academic or vocational pursuits. They tend to have more
concerns about how the long-term effects of cancer will affect their careers,
fertility, and finances, Kupst said. Their coping strategies are similar to those
of adolescents with cancer, she added, although more research is needed in
this regard.

Children at all developmental stages have to face how cancer alters their
relationships with their peers at a time when peer relationships are extremely
important, said Robert Noll, professor of pediatrics, psychiatry, and psychol-
ogy at the Children’s Hospital of Pittsburgh. To assess peer relationships
among pediatric cancer patients, he relies on two sets of peer measures:
what the child is like and whether the child is liked by peers. Such peer
reports tend to be reliable and predictable of occupational and social success,
according to Noll. Although he expected pediatric cancer survivors would
be isolated and victimized, have fewer friends, and be less well liked, he did
not find evidence for that, except for those who had brain tumors. The only
difference peers reported were that cancer survivors were less aggressive and

disruptive (Reiter-Purtill et al., 2003).
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However, peer reports on pediatric survivors of brain tumors, provided
3.5 years on average after diagnosis, found they were lacking in leadership;
were more sensitive, isolated, and victimized; were not well liked; and did
not have many friends (Salley et al., 2015; Vannatta et al., 1998). “In terms
of social function in children with cancer, the group of kids who are at very
high risk are brain tumor survivors,” Noll stressed. When this becomes a
problem for these children is not known exactly, but Noll suspects that
when they first return to school after treatment they may socially resemble
those of their peers, but over time they start to develop not only neuro-
cognitive problems, but some significant social problems. “We need to
think about when this unfolds because if we are going to allocate resources,
we need to target them at the right time,” he said.

Psychosocial Needs of Families

Pizzo stressed that pediatric cancer “is truly a family event of extraordi-
nary proportions.” Paul Jacobsen, associate center director in the Division
of Population Science at the H. Lee Moffitt Cancer Center and Research
Institute, added, “from a psychosocial perspective, the unit of care is the
family.” Several parents of pediatric cancer patients shared their perspectives
about the impact of their child’s cancer treatment on both the child and the
family (see Box 4). Pediatric cancer is devastating to families, but Kupst said
that most children and families are ultimately able to cope with the disease,
treatment, and its aftermath (Abrams et al., 2007; Kazak et al., 2012; Noll
and Kupst, 2007; Vrijmoet-Wiersma et al., 2008; Wechsler and Sanchez-
Iglesias, 2013). “But it is life changing. You don’t get over it but you get
better at coping with it. A number of findings demonstrate the importance
of early and continuing communication and support from the whole cancer
team,” she said. Pamela Hinds, The William and Joanne Conway Chair in
Nursing Research, director of the Department of Nursing Research and
Quality Outcomes, associate director of the Center for Translational Sci-
ence at the Children’s National Health System, and professor of pediatrics
at George Washington University, stressed that a child’s psychological and
physical well-being depends on that of his or her parents, so “if we are going
to treat the child, we need to also treat the family.” She suggested reach-
ing out to parents while their child is still under treatment. “We have the
opportunity to make a difference in family health while they are within our
reach, and they may not be within the reach of a health care professional
shortly after leaving us.”
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BOX 4
Parent Perspectives on Cancer Treatment

Several parents of children with cancer spoke of their personal expe-
riences and the strain their child’s cancer treatment placed on both the
child and the family. Eric Sandler noted the fatigue and social and school
difficulties his daughter
experienced during and
after treatment for leu-
kemia. Even though he
is a pediatric oncologist,
he said he did not fully
appreciate the difficulty of
these challenges until he
had to deal with his own
daughter’s cancer.

Other parents spoke
of rigorous cancer treat-
ments and the psycho-
logical toll it took on their
child and themselves.

Jennifer Cullen’s daughter Alexandra was only 4 years old when
she underwent extensive treatment for a brain tumor, including having
a hole drilled in her skull and a shunt
put in to relieve intracranial pressure.
Alexandra had such extensive mouth
sores from high-dose chemotherapy
that she had to be fed intravenously,
and the treatment required around-
the-clock baths to wash off chemicals
that can cause skin burns. “Imagine
waking up a 4-year-old at 2 a.m. and
putting her in a shower,” Cullen said.
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Victoria Sardi-Brown’s son was 7 when he underwent high-dose
chemotherapy regimens, three limb-salvaging surgeries, radiation
therapy, a sternotomy, and experimental immunotherapies to treat
his bone cancer. “He had all
sorts of things bombarding
his body and in 14 months
Mattie was transformed from
an active and happy child
to one who was unable to
walk and function indepen-
dently. It was very hard for a
7-year-old to be transformed
in that way,” she said. As a
consequence, Mattie had
clinical depression, anxiety,
and posttraumatic stress dis-
order, which required him
to take psychotropic medi-
cations. “We think of child-
hood cancer as a physical
disease, but it is really much more than that,” Sardi-Brown stressed,
adding, “It stuns me that there is a disparity in the psychosocial care
and services offered in this country among hospitals. The predominant
focus is always on medical care and drug development, yet any of us
who has helped a child endure medical treatment knows that there are
psychosocial issues just as complex and heartbreaking to manage, such
as when your child tells you he feels ugly and that no one wants to be his
friend because he is so different, or when he is in such excruciating pain
that he is screaming uncontrollably, or worse, when he is telling you he
knows he is dying.”

Copyright © National Academy of Sciences. All rights reserved.



Comprehensive Cancer Care for Children and Their Families: Summary of a Joint Workshop by the Institute of Medicine

36 COMPREHENSIVE CANCER CARE

Anne Kazak, co-director of the Nemours Center for Healthcare Deliv-
ery Science and professor of pediatrics at the Thomas Jefferson University,
agreed, stressing that although the majority of families are resilient, many
have psychosocial concerns that could be addressed with evidence-based
treatments. She suggested such interventions identify the “hot spots” of the
family and deliver treatments specific to those particular problems. Joanne
Wolfe added that for any child with a serious or life-threatening illness,
throughout the course of that illness, “We need to embrace an individual-
ized blending of care directed at the underlying illness, and at the physical,
emotional, social, and spiritual needs of the child and family with continu-
ous reevaluation and adjustment.”

Kupst pointed out the variability in how families cope with cancer, and
said that the ability of the child to cope influences how well the parents cope
and vice versa. “A number of studies report parents saying, ‘if my child is
doing okay then I am doing okay,” Kupst said, and she noted that if family
support is lacking there is more reliance on social support and vice versa.
Some families pull together in response to cancer, while others are pulled
apart by the disease. Paying attention to these individual differences and how
a family’s ability to cope changes over time is important, she said. A cross-
sectional study that takes only a snapshot at one time might indicate a family
is doing poorly, while a longitudinal study may show them adapting and
improving over time (Compas et al., 2012; Folkman and Moskowitz, 2004).

Kupst outlined the early factors that predict how well a family will cope
with their child’s cancer, including

* DPrevious functioning, life events, and experiences with stress
(Alderfer et al., 2009; Bruce, 2006; Long and Marsland, 2011;
Okado et al., 2014; Vrijmoet-Wiersma et al., 2008);

* DPrevious ways of coping, and early responses to diagnosis and treat-
ment (Alderfer et al., 2009; Kupst et al., 1995; Vrijmoet-Wiersma
et al., 2008);

*  Family resources, supports, and concurrent stresses; socially isolated
families tend to have poorer outcomes (Bruce, 2006; Patenaude and
Kupst, 2005; Vrijmoet-Wiersma et al., 2008);

e Family adaptiveness and cohesion (Alderfer et al., 2009; Long and
Marsland, 2011); and

* Developmental level of the child (Alderfer et al., 2010; Long and
Marsland, 2011; Okado et al., 2014; Vrijmoet-Wiersma et al.,
2008).

Copyright © National Academy of Sciences. All rights reserved.



Comprehensive Cancer Care for Children and Their Families: Summary of a Joint Workshop by the Institute of Medicine

WORKSHOP SUMMARY 37

Later in the course of the illness, other factors predict the family’s ability
to adapt and their psychosocial outcomes, including parent—child coping
strategies (Klassen et al., 2011; Kupst et al., 1995; Long and Marsland,
2011; Okado et al., 2014; Pai et al., 2006), social-environmental and cul-
tural variables (Gray et al., 2014; Klassen et al., 2011), and other concurrent
stresses (Kupst and Patenaude, 2015). This suggests the need for “person-
alized” psychosocial interventions, Kupst and others stressed. “We always
need to keep the individual child and family in mind and what is going to
work best for whom,” she said.

Wolfe added there should be interventions that target “an individual’s
experience of suffering.” Her studies found that one-quarter to one-third
of children and families need more intensive intervention and help. These
children and families experience significant distress, posttraumatic stress, or
other problems at some time during and after treatment that indicate need
for increased care (Abrams et al., 2007; Aldridge and Roesch, 2007; Kazak
et al., 2012; Patenaude and Kupst, 2005). Posttraumatic stress is often high
in parents of children with cancer and in pediatric cancer survivors, but can
lessen over time. Psychological growth also can occur over time, Kupst noted
(Picoraro etal., 2014). “The good news is that we have greater knowledge of
the psychosocial aspects of pediatric cancer and have improved assessment
and screening measures that are specific to pediatric cancer, as well as good
neurocognitive and patient and family-reported measures,” she said. There
are also more evidence-based interventions, especially starting early in treat-
ment, Kupst added.

Predicting and Screening for Distress

Identifying children and families in distress is a first step in targeting
psychosocial interventions to address their unique needs. Kazak described
her Pediatric Psychosocial Preventative Health Model (PPPHM), in which
more intensive treatments are reserved for those families that need it the
most (see Figure 2). In this model, all families are provided basic psycho-
education and family-centered support. All families are also screened for risk
indicators of a compromised ability to psychologically cope with the child’s
cancer. Families with more acute or elevated distress or significant risk fac-
tors are provided with interventions specific to their symptoms or needs.
Families with severe, escalating, or persistent distress are offered more inten-
sive clinical psychosocial services. “These families are the easiest to recognize
and the most difficult to treat. They are going to require the expertise of a
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FIGURE 2 Pediatric Psychosocial Preventative Health Model. This model uses a
three-tiered approach to address the psychosocial care needs of the child and family.
Basic psychoeducation, family-centered support, and screening for psychosocial risk
factors are provided to all families. There are three levels of psychosocial risk: universal,
targeted, and clinical/treatment. Interventions are tailored to families based on their
unique needs and risk level.

SOURCE: Kazak presentation, March 10, 2015; Center for Pediatric Traumatic Stress,
2011. Reproduced with permission from the Center for Pediatric Traumatic Stress (CPTS)
at Nemours Children’s Health System © 2014-2015 All rights reserved. The PPPHM
image may not be reproduced in any form for any purpose without the express written
permission of CPTS. To obtain permission to use or view the most recent version of the
PPPHM, please contact CPTS at psychosocialassessmenttool@nemours.org.

behavioral health specialist,” Kazak said. But she noted that the lines distin-
guishing different levels of this pyramid are not rigid and there is movement
among levels, suggesting the need to “screen, watch, and evaluate families.”

Kazak and others have developed a number of screening tools for
psychosocial distress, with varying complexity. One of the easiest and brief-
est screening tools is called a distress thermometer and is akin to the pain
thermometer patients use to report their degree of pain. In addition to
rating their distress on a scale of 1 to 10, there are additional categories for
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difficulties that patients or their families can check off. Structured clinical
interviews can generate a richer amount of information, but take more time
to conduct. These interviews are not widely used because of the training and
time involved in conducting them, according to Kazak. There are also stan-
dardized instruments for measuring distress that take less time to use, includ-
ing one Kazak developed called the Psychosocial Assessment Tool (PAT).

PAT is a brief parent-reported screen of psychosocial risk. It has also
been translated into several languages, and there are low-literacy versions
in English and Spanish. PAT is composed of a two-page questionnaire and
is currently being used in more than 50 sites in the United States and 30
sites internationally, mostly in oncology settings, Kazak reported. Based on
research findings and clinical expertise, PAT generates a numerical score
for the answers parents give in a number of domains, including family
demographics, structure, resources, beliefs, problems, stress responses, and
social resources (see Table 1). That score is used to determine the family’s
level in the PPPHM. PAT has been clinically validated and is available in
a number of formats, including paper or digital versions compatible with
iPads and electronic medical record systems. PAT can also be accessed via
its website online.

TABLE 1 Psychosocial Assessment Tool

Domains Subscales Scoring/Interpretation
Demographic Structure/resources  Items are scored “positive”
Diagnosis Family problems based on research literature and
Family structure Social support clinical expertise

Family resources Stress reactions

Social support Child problems Total score = sum of scales
Child knowledge of disease ~ Sibling problems Maps onto PPPHM

School enrollment Family beliefs Scores <1 universal,

School placement >1 to <2 are targeted,

Child problems >2 clinical

Sibling problems

Family problems Clinically relevant but unscored
Family beliefs items are highlighted

Stress responses
Infants/young children
Traumatic stress responses
Suicidality

NOTE: PPPHM = Pediatric Psychosocial Preventative Health Model.
SOURCE: Kazak presentation, March 10, 2015.
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A study of pediatric cancer patients and their families at several institu-
tions using PAT indicated that 50 to 75 percent of families scored in the
lowest (universal) tier of the pyramid, with 24 to 36 percent of families in
the second (targeted) tier of the pyramid, and 4 to 18 percent of families
in the top (clinical) tier (Kazak et al., 2015). For families in the universal
tier of the pyramid, Kazak created a guide to resources and tools for health
practitioners that can be accessed on the Internet (www.healthcaretoolbox.
org). Families can also use the website. A more recent study of PAT found
Spanish-speaking families were twice as likely as English-speaking families
to fall in the clinical level that requires the most intensive intervention.

Kazak pointed out a number of challenges to screening families for
psychosocial distress, including the stigma many families attach to being
referred to a psychologist (e.g., that it indicates a weakness or psychological
abnormality). This can be countered by making screening universal and
by providing education on comprehensive care, Kazak suggested. A lack of
time and personnel can also be an impediment to screening. PAT takes 5
to 10 minutes to complete, but a Web-based version makes it easy to inte-
grate into the workflow of a clinic, she said. Alternatively, more time can be
scheduled for appointments so families have time to fill out the question-
naire when they arrive. Administrators can also use aggregate data from
PAT screening to argue for more psychosocial personnel when resources
are available for them, Kazak added, noting that some practices are also
linking the screening to pathways of care for which there are billing codes
(Kazak et al., 2016).

Parental Interventions to Alleviate Distress

One way to address family distress following a cancer diagnosis is
to target psychosocial interventions to the parents. For example, to help
parents cope with their child’s diagnosis of cancer and its aftermath, Noll
collaborated with several investigators to create a training intervention
called Bright IDEAS, which teaches parents problem-solving skills. This
intervention has parents identify what their problem is, define and evaluate
their options, act, and then see if the action helps to resolve the problem.
Studies of mothers of pediatric cancer patients found that the intervention
was acceptable and more effective at reducing the mothers’ distress than
standard supportive therapy. The training was most effective for minority
mothers, single mothers, and mothers with a low socioeconomic status

(Sahler et al., 2005).
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Only four pediatric cancer centers in the United States offer such
problem-solving skills training when families are first diagnosed. The inter-
vention is not widely used because it is labor intensive and requires trained
personnel. To increase accessibility, Noll developed an online version that
would not only reduce the need for personnel to offer the training, but
might make the training more amenable to parents who can do it whenever
they have some free time. He is currently evaluating the online program to
see if it is as effective as the in-person program conducted by trained staff.
He is also, in conjunction with COG, training more than 200 nurses, social
workers, and psychologists to increase the number of providers so that every
pediatric cancer center in the United States can offer the problem-solving
skills training.

Practitioners are also applying other interventions to support and
address the psychosocial needs of children with cancer and their families,
but one study found that only 9 percent of families at COG institutions
were offered empirically supported interventions, and only about half were
offered any type of psychosocial care within the first month after treatment
began, Kazak reported (Selove et al., 2012). “We know that many families
do not receive the care they need and the care that they could benefit from,”

she said.

Building Capacity for Psychosocial Care

There was some discussion about who should be responsible for offer-
ing psychosocial care for pediatric cancer patients and their families, and
who should financially support it. Kupst stressed that integrating psycho-
social care in pediatric oncology requires collaborative multidisciplinary
care with physicians, nurses, social workers, psychologists, and pastors. She
suggested such care be embedded in cancer centers because families are not
likely to travel to another site to receive such care.

Even when centers offer psychosocial care, families may not have access
to this care when they need it, Kupst and others noted, due to staffing
shortages or lack of insurance to pay for such care. One participant pointed
out that in Florida, Medicaid does not reimburse for psychosocial care or
psychology services. Bhatia pointed out that there are a limited number of
social workers trained in oncology (IOM, 2013a), and Brawley stressed that
many clinics lack social workers entirely.

Some institutions have funds to support the provision of psychosocial
care, but many do not, Kupst noted. She suggested that the way to encour-
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age reimbursement by insurance companies is to demonstrate the costs
and benefits of such care. Jacobsen added, “You always hear there are no
resources, and yet suddenly, when [distress screening] is a mandate from
the Commission on Cancer, the valves begin to open up.” He pointed out
that insurance companies are increasingly replacing fee-for-service reim-
bursements with bundled care payments. “Bundled care either represents
our greatest promise or our greatest challenge, because if we can get into
bundled care packages, then there will be some reimbursement for what we
provide. If we do not, then we are sunk. That is why it is critical that we are
at the table when these pathways are being developed and when these con-
tracts are being written,” Jacobsen said.

Kazak noted that screening is one of the activities encouraged by the
Affordable Care Act. But she added that a big issue for offering services and
having them reimbursed is defining the credentials people need to have to
provide them. “How low can we go? There are disasters waiting to happen
if you don’t have the appropriate level of expertise,” she said, adding, “If we
really endorse family-centered care and take it seriously, then we need to
make sure we have the types of expertise to do it.”

Anna Muriel, chief of the Division of Pediatric Psychosocial Oncology
at the Dana-Farber Cancer Institute, pointed out that pediatric oncology is a
smaller venue than adult oncology, so offering psychosocial care at all cancer
clinics that treat children may not be feasible. She asked which institutions
should be responsible for providing psychosocial care—children’s hospitals
or oncology practices? Kazak responded that “in developing standards, we
are looking for how we can best fan this out into practice and we are not
quite sure how to do that yet.” Jacobsen added, “It may not be important
where that care resides, but you need to have some process in place to know
that the minimum levels of acceptable care are being delivered and there
should be some way of measuring to see that it was done.”

Psychosocial Care Standards

Several participants at the workshop voiced the need for evidence-based
standards for psychosocial care in pediatric cancer. “Standards of care are
broad statements that will be interpreted differently at different institutions,
but the goal is to make sure that the kinds of terrible things that happened
to the parents of cancer patients who spoke today do not happen again,
because that is unacceptable,” Jacobsen said. He noted that a 2008 IOM
report, Cancer Care for the Whole Patient: Meeting Psychosocial Needs, recom-
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mended as a standard of cancer care that practitioners should identify each
patient’s psychosocial needs and have a plan to link them with the services
that can address those needs.

Kupst noted that although standards have been defined, they have
not been implemented (Wiener et al., 2015a). To further implementation
of such standards, she emphasized the importance of a strong evidence
base and strong support from stakeholders, including families, patients,
providers, and other influential groups. Jacobsen agreed that publishing
guidelines is not sufficient for their implementation, based on the experi-
ence of implementing standards for psychosocial care into adult oncology
practices. He said there is also an important role for family and patient
advocates. “We do the science push, including the systematic reviews, and
publish guidelines and assume the world is going to listen to us and do
exactly what we say, but it doesn’t work that way. What is key is to also build
a demand for the market, the intervention, and for your recommendations,”
Jacobsen said.

Standards take a long time, much expertise, and many resources to be
implemented, he said, because of all the groundwork that needs to be done
to coordinate relevant professional organizations and ensure accreditation
of the standards by these organizations (Kerner et al., 2005). For example,
despite the 2008 IOM recommendation to identify and address the psycho-
social needs of cancer patients (IOM, 2008), it was not until 2012 that the
American College of Surgeons Commission on Cancer issued a new set of
patient-centered standards of care that included psychosocial distress screen-
ing as one of the standards. Buc this standard was not required as a phase-in
for accreditation by the commission until 2015 (CoC, 2014).

The commission’s new patient-centered standards of care should make
a substantial impact on adult cancer care because it accredits approximately
1,500 cancer centers, which treat about 75 percent of Americans with
cancer in the United States. To further ensure the implementation of these
standards and answer questions and concerns about them, the American
Psychosocial Oncology Society, the Association of Oncology Social Work,
and the Oncology Nursing Society formed a joint task force that offered
concrete recommendations for implementing distress screening in cancer
programs. These recommendations were published in late 2014 (Pirl et
al., 2014). In addition, a broad coalition of providers, patient and family
advocacy organizations, foundations, and cancer centers worked together
to create a resource guide for meeting the commission’s standards, and also
provided examples of best practices and a comprehensive national listing
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of psychosocial services. But even that was insufficient for small commu-
nity cancer practices, Jacobsen noted, so two of his colleagues applied for
and received an NCI grant that enables cancer practices to participate in
workshops and meet with experts and consultants who can help them build
an action plan for how their institutions can implement psychosocial care.

Jacobsen added that the 2008 IOM report also recommended insti-
tuting quality oversight mechanisms for measuring and reporting on the
quality of cancer care, and he was asked by the American Society of Clini-
cal Oncology (ASCO) to develop indicators of the quality of psychosocial
cancer care and ways to code for them in medical records (Jacobsen et al.,
2011). ASCO incorporated those indicators in their Quality Oncology
Practice Initiative, a voluntary quality assessment and improvement pro-
gram for oncology clinical practices that enables them to track how well
they are following standards of cancer care. The psychosocial indicators
provided evidence in the medical chart that the emotional well-being of
the patient was assessed within 1 month of the first visit with a medical
oncologist, and that if a problem with emotional well-being was identified,
action was taken to address the problem or an explanation was provided
for no action. But between 2009 and 2013, progress made in adherence to
both standards was minimal. “Audit and feedback alone is not sufficient.
We need to do more,” Jacobsen said.

He also stressed that “you cannot have a one-size-fits-all approach
because you are dealing with major cancer centers that have very good
resources as well as small community-based cancer centers that have very
few resources. So you have to provide a situation where all boats rise and not
just some boats.” He added that providers want and need expert assistance
in formulating and implementing changes to improve the psychosocial care
for their patients.

The NCI Community Cancer Centers Program’ has the Psychosocial
Matrix Assessment Tool that community cancer practices can use as a self-
assessment tool to evaluate and improve the psychosocial care they deliver,
with criteria derived from IOM recommendations, Jacobsen reported
(Forsythe et al., 2013). A study of 16 practices using this self-assessment
tool found that at baseline, most were providing only Level 1 care, which
means that they identified the need for psychosocial care and suggested
resources, but there was no systematic referral pathway for such care. Two
years later, the percentage providing only Level 1 care dropped to 25 per-

7 See http://nccep.cancer.gov.
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cent, with most practices having either a systematic referral pathway or staff
trained in psychosocial care to provide such care or a consultation onsite
(Forsythe et al., 2013). “It shows remarkable progress in a short period of
time by pointing out where there are deficiencies and giving practices with
a commitment to provide psychosocial services some guidance for how to
do it,” Jacobsen said.

He noted that patients and families already regard psychosocial services
as important, so more effort needs to be made to convince clinicians and
clinical practices who are wondering why they should invest in these ser-
vices and devote staff expertise to them. He also stressed that once market
demand is built for psychosocial services for children and families, capacity
to meet that demand at cancer centers and practices must also be built.

With impetus and ongoing support by the Mattie Miracle Cancer
Foundation, more than 40 professionals and advocates over the past 3 years
have been attending congressional briefings and think-tank conferences
and conducting other intensive work to develop psychosocial standards
for care for children with cancer and their families, Kupst reported. This
group is trying to publish and disseminate the standards as well as gather
support for them from key oncology and advocacy organizations so they
can be implemented successfully across all children’s cancer centers. Kazak
added that a special upcoming issue of Pediatric Blood and Cancer will be
devoted to psychosocial standards. Sardi-Brown suggested that COG sup-
port psychosocial standards of care and implement them within COG
institutions. Peter Adamson, chair of the Children’s Oncology Group and
the Alan R. Cohen Endowed Chair in Pediatrics at The Children’s Hospital
of Philadelphia, replied that psychosocial care is a high priority at COG,
but “NCI and COG cannot do it alone. Advocacy groups and foundations
are critically important.”

Research Needs

Kupst said there was a need for more research devoted to the devel-
opment of targeted or personalized interventions and more longitudinal
research to better understand how psychosocial needs change or stabilize
during and after treatment. She and Kazak also said it was important to
determine the optimal methods and timing of screening and assessment.
“We need to know if screening leads to more effective treatments that match
families’ needs. Does it promote adjustment and help us deliver that care
carlier or more effectively?” Kazak said. Mack suggested more research to
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identify the best communication strategies that providers should employ
when talking to the parents of children with cancer.

DETECTING PAIN AND SUFFERING

The workshop also included extensive presentations and discussion
about effectively integrating use of patient-reported outcomes (PROs) as
well as parent-reported outcomes in pediatric cancer to improve clinical
research, care, and overall experiences for children and their families. Also
discussed were challenges and strategies for assessing pain and other suffer-
ing in younger children, and the limitations of using parents as proxies for
reporting children’s symptom burden. In addition, participants explored
ways to expand use of pediatric PROs in cancer centers and clinical trials.

In the adult cancer world, there is increasing recognition of the value of
PROs that communicate the patient experience, said Lillian Sung, associate
professor of hematology/oncology at The Hospital for Sick Children. FDA
defines a PRO as “a measurement based on a report that comes directly
from the patient (i.c., study subject) about the status of a patient’s health
condition without amendment or interpretation of the patient’s response by
a clinician or anyone else” (FDA, 2009, p. 32). PROs may capture informa-
tion about symptoms experienced by patients such as fatigue, nausea, and
pain; physical functions such as the ability to walk, breathe, eat, and drink;
and psychosocial symptoms, such as sadness, worry, and anger. In addition,
PROs may be used to evaluate the level of satisfaction with care and treat-
ment adherence, Sung noted.

Sung said PROs are important because if they are not measured, the full
impact of a treatment on the child will not be known. Whenever possible,
the child’s voice should be elicited because there is mounting evidence that
clinicians and perhaps parents may not accurately assess what the child is
actually experiencing, Sung stressed. Bryce Reeve, associate professor of
health policy and management at the Lineberger Comprehensive Cancer
Center at the University of North Carolina at Chapel Hill, agreed, saying,
“We as clinicians and as a health care delivery system are not addressing the
needs, especially psychosocial needs, from the child’s perspective. We see a
gap between what we think we know the child is experiencing and what
the child is actually reporting.” He added that “The evidence shows that
there is a disconnect between what we think the children and adolescents
are experiencing and what the children and adolescents report they are
experiencing.” For example, one study of 7- to 12-year-olds asked them to
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report their degree of fatigue and then correlated it to reports of their fatigue
made by their parents or nurses. This study found a correlation of 0.35 (on
a scale of 0 to 1, with 1 being a perfect match) between what the children
reported and what their parents reported. The correlation between the
children’s self-reports and the reports of their nurses was even lower at 0.16
(Hockenberry et al., 2003). Other studies in different types of pediatric
oncology settings consistently find the same low correlation between what
children report and what their clinicians report, according to Reeve (Glaser
etal., 1997; Le Gales et al, 1999; Parsons et al., 1999).

PROs in Clinical Research

Reeve pointed out that 60 to 70 percent of children with cancer par-
ticipate in clinical trials and such studies mandate collection of adverse
event data by clinicians. Consequently, if clinicians are underreporting
the number and severity of symptoms relative to that of children, “We
underestimate the impact of cancer and treatment on the child’s life.” He
suggested establishing a dynamic, integrated electronic system to routinely
screen children for symptoms and other key patient outcomes that can
be used to provide real-time feedback to clinicians. He also suggested
educating clinicians and administrators on the value and effective use of
PROs. “Like weight and blood pressure, think of PRO as a vital sign that
we always should be collecting at all routine assessments, overall,” Reeve
stressed (Feeny, 2013). “Enhancing the child’s voice will make them more
involved in [his or her] care, help clinicians to better manage symptoms,
and hopefully this will result in better treatment adherence and better over-
all outcomes. Researchers will also better understand the impact of a cancer
and its treatment on children’s lives,” he said.

PROs are important to measure in research studies, Sung added,
because the information gathered from them can inform the care of future
patients, enabling parents and clinicians to anticipate and prepare for what
the child is likely to experience with his or her treatment. Physicians may
then be able to lessen or prevent complications by providing prophylactic
interventions for those patients that studies show are most likely to be at
risk. PROs can also enable families and clinicians to make better decisions
when there is more than one treatment option for the patient. As Sung
noted, factors that affect such decision making include how treatments
affect survival, quality of life, and cost. When survival differences between
treatment options are large, PROs are less likely to influence treatment
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decisions, but they still might if the PRO is disabling and permanent, she
said. The more common situation is when the survival differences among
treatment options are small or uncertain. In these situations, PROs can
impact the decisions families make about the treatment their child receives.

Christina Theodore-Oklota, senior outcomes research scientist at
Genentech, agreed with the importance of PROs in aiding treacment deci-
sions and said Genentech strives to incorporate them into their clinical
trials. She stressed that the patient is the expert on what it is like to be in
treatment so patient feedback is essential. “Deciding what treatment pro-
tocol to go on is one of the most important decisions a family can make.
We want to arm you with as much data as possible,” she said. Genentech is
currently collaborating with pediatric patients to develop ways to measure
PROs across age groups in a more efficient way, asking fewer questions
while targeting those effects that matter the most, Theodore-Oklota said.
“We are using these patient-centered data to make decisions as we move
molecules forward” through the drug development pipeline, she added.

Despite the importance of PROs in pediatric oncology, Sung found
that only about 10 percent of pediatric Phase II/III therapeutic studies con-
ducted by COG between 2001 and 2013 had a quality-of-life aim (Whitlow
et al., 2014). By contrast, 92 percent of adult trials conducted between
1990 and 2007 by the National Cancer Institute of Canada Clinical Trials
Group included a quality-of-life aim (Brundage et al., 2007). Reeve noted
that Canadian clinical trials incorporate PROs because their default mode
assumes that every clinical trial has a PRO, with exceptions only when
investigators can justify why PROs are unnecessary or not relevant to their
studies. He suggested COG adopt this same default mechanism for PROs
in their clinical trials.

Few current COG therapeutic studies incorporate PROs, according to
Sung. She made several suggestions for strategies to effectively capture and
incorporate PRO data in pediatric oncology research undertaken by COG.
One was to identify trial characteristics that would mandate PRO incor-
poration into Phase II/III therapeutic clinical trials when seeking approval
from NCI and COG early in the clinical trial development process. Sung
also stressed the importance of eliciting PROs from patients with a poor
prognosis. “It is really critical that we measure PROs in the Phase I study
in patients who are unlikely to be cured. That is the setting in which PROs
really matter and can impact parents decision making.” She suggested
that parent and patient support groups should have a role in defining the
types of clinical trials that should incorporate PRO endpoints, in addition
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to a broader role in all aspects of PRO elicitation, including ensuring that
PROs are collected in general and in helping to emphasize PRO elicitation
in poor-prognosis settings.

But Noll countered that although he supports using PROs in clinical
trials, it sometimes may be more appropriate to do neurocognitive assess-
ments® of children rather than to collect their PROs. “PROs might not be
quite as significant as alternative strategies for evaluating children,” he said,
noting that in six ongoing COG clinical trials, such assessments are used to
determine neurocognitive outcomes over time.

Adamson added that in order for measures to be incorporated into
research protocols, they have to play a role in answering a specific research
question. “You don’t just start collecting the data and then later figure out
the research question related to those data,” he said. “The primary ques-
tion in any research study is certainly the most important. The list of what
else people want to ask goes from here to down around the block, with the
potential to do lots of correlative science and hypothesis generating. Many
of those questions are good questions, but many do not garner funding, and
unfortunately the funding we now receive truly limits what we can ask.” He
pointed out that COG has experienced a 30 percent decrease in its funding
over the past decade. “We cannot do all of these important initiatives unless
we convince Congress that they are important initiatives. The only way we
are going to instill a sense of urgency is if we get the community together
to say this is unacceptable,” Adamson stressed.

Sung suggested mandating that PRO endpoints that are included in
clinical studies be analyzed and published, noting that often they are not.
Among the 16 COG clinical trials she mentioned previously that included
quality-of-life aims, only 7 successfully accrued enough patients to complete
the data analyses. Only 56 percent presented their findings at a conference,
and only 38 percent were published in peer-reviewed literature. “When
we do research and don’t disseminate the knowledge we gather, we do a
disservice to families and patients who have generously donated their time
and effort,” she said.

Complementary to Sung’s findings in the academic realm, Theodore-
Oklata noted that PROs are lacking in pediatric trials conducted by
pharmaceutical companies. “As an industry we have mostly failed in the
last several years at both collecting patient-centered outcomes in pediatric

8 Assessment via tests that measure neuropsychological and behavioral functioning, for
example, thinking, learning, and remembering.
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clinical trials and disseminating these data post-trial,” she said, adding,
“These gaps in understanding patient reports in pediatrics and how behind
we are compared to the adult cancer world are kind of scary. We have often
not asked patients the questions. If we did, we asked too many items. We
asked the wrong person to tell us about treatment effects. We did not ask
long enough to really understand the long-term effects, and did not share
what we found in accessible ways, so patients and families can make an
educated decision about their treatment when comparing potential options.
But acknowledging what we have not done is the best way to lay a solid
foundation to do things right and even better moving forward and to turn
this challenge into a tremendous opportunity.” Bucci-Rechtweg agreed,
stressing that “what industry needs to do is work closer with children
and families, advocates, investigators, and regulators to understand what
domains are relevant to facilitating early drug development that can help
us to make regulatory decisions. It is so important to collaborate with all of
our external partners.”

PROs in Clinical Care

Sung also suggested bringing PROs to the patient bedside to improve
patient—provider communication and alert providers to key distressing
symptoms as well as to improve patient and family satisfaction. She noted
that previously reported PROs can save time during clinic encounters and
may improve symptom control and supportive care measures (Chen et al.,
2013; Kotronoulas et al., 2014).

Wolfe added that parents want PROs so they can be more aware of
what their children are experiencing. Wiener agreed, noting that although a
child may be grumpy and showing other signs of distress, when parents ask
them how they are feeling they often respond that they are “fine.” But PRO
questionnaires can elicit more detailed and descriptive information, for
which parents are grateful. “Parents are desperate to really find out how the
child is doing,” Wiener said. Hinds agreed, noting that parents appreciate
when the child’s voice is respected; it helps foster a more trusting relation-
ship with the clinical care team when PROs are used (Coyne and Gallagher,
2011; Mack et al., 2011; Miller and Jawad, 2014; Runeson et al., 2002).
She stressed that “the child’s voice is crucial because without it we cannot
know the full impact of our protocol-driven therapies and we cannot know
the full impact of our nursing, medical, and psychosocial care.” However,
Hinds also noted that there are circumstances in which inviting the child
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voice might disrupt family boundaries, in which case practitioners should
seek permission from those parents first before inviting the child voice and
reinforce that the parents will still have their say. “What I don’t want to see
happening in care, particularly at end of life, is that we usurp the parent
role,” she said.

Hinds suggested explaining the importance of self-reporting to chil-
dren and parents and how the clinician team will respect and honor their
PROs. “We need to be able to measure the child and parent voices consis-
tently at meaningful points. We should not settle for just embedding a child
voice measure in a clinical trial. We should purposefully link it to trusted
endpoints and to make important clinical interpretations that guide care,”
Hinds said. Reeve agreed that PROs should be collected routinely from
children and their caregivers and integrated into the health care delivery
system, with the information used to both inform clinical research and
improve clinical care.

The State of the Science for Pediatric PROs

Hinds noted several milestones in the past 15 to 20 years that are mov-
ing the field of pediatric PROs forward, especially in oncology. Studies have
demonstrated that it is feasible during cancer treatment to solicit the child’s
perspective on symptoms, function, and quality of life. In addition, research
shows that children are willing to report from the moment of diagnosis until
completion of treatment or death, and that parents are willing to have their
child report once they understand the importance of the child voice and
how it will be used (Hinds et al., 2013). In the limited number of pediatric
clinical trials in which PROs have been embedded, parent and child par-
ticipation rates are higher, according to Hinds. But only rarely in pediatric
oncology is the child’s voice linked to care outcomes and endpoints, and
even more rarely is the child’s voice measured at the end of life, she added
(Hinds et al., 2007).

Hinds noted that researchers have developed a small number of
pediatric PRO measures that can be used during cancer treatment. These
measurement tools include those that children and adolescents can use to
rate their fatigue or nausea, a more comprehensive PRO tool called the
Patient Reported Outcomes Measurement Information System (PROMIS)
(see Box 5), which Hinds helped to develop, and the Pediatric Patient-
Reported Outcomes Common Terminology Criteria for Adverse Events
(PRO-CTCAE) (see Box 6).
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BOX 5
Patient Reported Outcomes Measurement
Information System (PROMIS)

Pamela Hinds, director of Nursing Research and Quality Outcomes
at the Children’s National Health System, described PROMIS, which
she developed with others and with support from the National Institutes
of Health Common Fund Initiative. ltems measured in the system were
gathered from a literature review and from focus groups with well chil-
dren; children with chronic illnesses such as sickle cell anemia, asthma,
and juvenile arthritis; and children with acute illnesses such as cancer.
Parents were also part of these focus groups. The system is publicly
available, not disease specific, and designed for children ages 8 to 18
(Quinn et al., 2014; Varni et al., 2014, 2015). So far, researchers have
clinically validated a number of the measures used in PROMIS, including
those for emotional distress, pain interference, fatigue, physical function-
ing, and peer relationships. Others are currently being evaluated, includ-
ing those that measure stress, pain behavior, intensity, and quality, family
belongingness, and subjective well-being, as well as parent measures.

A cross-sectional study of PROMIS found that it was feasible to use
and that the measures were acceptable for children during acute care
treatment for cancer and into survivorship, Hinds reported (Menard et
al., 2014). A second study, which conducted the measures in the system
at three points that spanned the course of chemotherapy in the same
children, found the sensitivity of the measures did not change as the chil-
dren grew older and most progressed to survivorship (Hinds et al., 2013).
A third study embedded the PROMIS pediatric measures in a Phase |

Sung suggested defining and validating a core group of pediatric
PRO symptoms and functions that should be routinely measured. A
core set of PRO measures would enable researchers to compare data
across studies and disease groups and would provide a rich foundation
for meta-analysis and discerning trends over time, she said. Developing
such a core group would require the input of patients, parents, COG,
NCI, and other funders, she added. “If we are designing randomized
trials with PRO endpoints, we need to understand what the smallest
changes are in fatigue, pain, and quality of life that matter to patients
and their families,” she said. Mary Brigid Bradley-Garelik, director of
oncology global clinical research at Bristol-Myers Squibb, added that the
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clinical trial and demonstrated the acceptability and feasibility of asking
a child whose cancer was incurable to report on symptoms and function
at two different time points prior to knowing the status of response to the
experimental agent. “The level of participation in this study rivals and
exceeds previous reported levels of participation with more traditional
pediatric oncology self-report measures, and very few of our measures
were not completed,” Hinds said.

Additional analyses of PROMIS data revealed a subset of children
who reported a high degree of symptoms prior to beginning treatment
and continuing through treatment. “There is a subset of children and
adolescents who suffer greatly across all measurement points,” Hinds
noted. “We need to know who they are.” She discovered another subset
that reported a low degree of symptoms throughout the entire study
(Buckner et al., 2014). “We need to know who these children are, too. If
we can identify subgroups early in treatment we will match our clinical
care, whether it is supportive or other forms of care, to do better by them,”
Hinds said. She also pointed out that some patient-reported outcomes
used in PROMIS might predict treatment response. She found that those
children who indicated they had been very tired prior to starting chemo-
therapy consistently reported a high degree of symptoms throughout the
study, and this might have some prognostic value.

Noll said that in his studies, children’s PROMIS self-reports about
their social issues did not correlate with the reports from their peers. “The
peer PROMIS dimension is more about social self-concept, but not about
peer relationships,” he said.

SOURCE: Hinds presentation, March 10, 2015.

pharmaceutical industry would appreciate having a core set of clinically
validated pediatric PROs.

Sung also suggested developing PROs that can be used in adolescent
and young adult (AYA) oncology for patients between ages 15 and 40. “We
don’t know if AYA patients suffer disproportionately because we don't have
adequate instrumentation to be able to answer this question. Almost all
pediatric instruments go up to age 18 and almost all adult instruments start
at age 18 and go up,” Sung said. Reeve agreed, noting the importance of
having PROs that are tailored to developmental stage. “We need to make
sure we have metrics to follow that child from a very young age through
adolescence and to a young adult stage,” he said.
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BOX 6
Pediatric Patient-Reported Outcomes Common
Terminology Criteria for Adverse Events (PRO-CTCAE)

Bryce Reeve of the University of North Carolina at Chapel Hill
reported on the multisite study of the pediatric PRO-CTCAE tool he
helped to develop, which children and adolescents can use to report
their symptoms while undergoing cancer treatment. To develop this tool,
pediatricians across all seven participating sites identified which of the
more than 790 types of adverse events listed in the Common Terminol-
ogy Criteria for Adverse Events are prevalent and clinically relevant for
children undergoing cancer treatment. This resulted in a list of 16 core
terms as well as 47 more terms that were translated into words a child
would understand. “Abdominal pain” was translated into “stomach pain,’
for example, and “urinary incontinence” was translated into “wet yourself
by accident.” The list also included psychosocial measures such as
depression and anxiety.

Researchers designed PRO-CTCAE to be used within an electronic
system. Children can use a tablet or laptop in the office, in the hospital, or
at home to report their symptoms. Information is translated instantly into
the traditional grading system used for adverse events and transmitted
to the clinician, who can use it to make a more accurate assessment of
these adverse effects. “We assume that this will not only improve their
toxicity rating accuracy, but also help them respond to the needs of the

Reaman said there are several challenges to developing PROs for chil-
dren with cancer, including making them comprehensible, relevant, and age
appropriate. There is limited success in using PROs as endpoints in oncol-
ogy in general because of the potential confounding effect of medicines
given simultaneously and the requirement for blinded and randomized
trials, Reaman added. He stressed that PROs need to be objective and have
quantifiable measures. Noll agreed, noting that a response such as “I feel
good today” is not a measurable response. Reaman noted that function is
probably more quantifiable and is something that FDA has an interest in
seeing reported in clinical trials. “I would explore functional assessments,
which in the long run are as important, if not more important, with respect
to quality of life,” he said. Reeve agreed on the necessity to identify core
symptoms and functional impacts.

Reaman and several other speakers also suggested more stakeholder col-
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particular child. We are not replacing the clinician’s job at making that
grading, but we are helping to inform their decision about the toxicity
grading overall,” Reeve said.

All information gathered is instantly entered into the child’s elec-
tronic medical record and integrated with their clinical and biological
data. A dashboard summarizes results in a meaningful way and creates
automated alerts or triggers when the child is experiencing serious
events, such as grade 3 pain that needs immediate attention. The system
can also provide treatment recommendations based on guidelines and
make other referrals as necessary. All the data collected from the mul-
tiple participating hospitals are stored at a central data warehouse. “This
gives us a unique opportunity to use collective and aggregated data and
to make quality improvement initiatives based on those data. We can
also do comparative effectiveness research building on this aggregated
dataset,” Reeve said.

He stressed that the system builds on the 2009 National Cancer
Policy Forum workshop report that described the benefits of a rapid
learning system for cancer care and delivery (IOM, 2010). “Although
this report doesn’t refer to pediatrics, | think we can use it as a model to
think about how we can integrate this into the pediatric setting to help
rapidly use data for care and for comparative effectiveness research,”
Reeve said.

SOURCE: Reeve presentation, March 10, 2015.

laboration in developing PROs for children with cancer. Sung agreed, noting
that “COG is completely siloed from the research conducted in pediatric
oncology practices in the community as well as from the adult oncology com-
munity, from which we have a lot to learn, and from industry. There’s a major
need to bring together like minds to be able to learn what the best approach
is to go forward, and industry is a tremendously important partner in this
initiative.” Theodore-Oklota added, “Industry has to work proactively with
the cooperative groups, academic centers, clinicians, and patient advocacy
groups to make sure we are getting a very robust collection of individuals
contributing to what they think is important to be measured on a trial.”
Adamson said other stakeholders should also be included, such as
regulators from the European Medicines Agency and members of Congress.
Bucci-Rechtweg pointed out that when forging agreement on what core
PROs should be gathered, there should be recognition for the different
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ways PROs are used in industry trials versus clinical care. A drug company
wants to use PROs in its clinical trials to aid its assessment of whether a
drug should proceed down the clinical testing pipeline, whereas clinicians
and payers may want to see PROs more indicative of the costs and benefits
of a treatment. Bucci-Rechtweg also suggested that companies share the
tools they are developing to measure pediatric PROs and that there be other
opportunities for cross-portfolio collaboration. Companies are generally
reluctant to share information or tools with their competitors, but might
do so if given the proper incentives, such as expediting review time lines
of their products by FDA. “We need to think about opening pathways for
early discussion across companies,” she said.

Tina Shih, professor of health economics and chief of the Section
of Cancer Economics and Policy in the Department of Health Services
Research at the University of Texas MD Anderson Cancer Center, stressed
that the PROs collected in clinical studies often cannot be used for cost-
effectiveness analyses because of missing cost data and health utility” infor-
mation. She added that payers tend to look at short-term costs and want to
see budget impact modeling rather than a lifetime cost-effectiveness analy-
sis. “To provide the evidence that payers need, we have to collect the kind of
data they are looking for and run the kinds of analyses that would be helpful
to make decisions,” Shih said. But Sung responded that it can be difficult to
collect the health utility information that payers need in pediatric studies.
“It is a cognitively heavy task,” she said.

Parents as Proxies

Sung noted that FDA states in their guidance on PROs that “for
patients who cannot respond for themselves, we encourage observer reports
that include only those events or behaviors that can be observed” (FDA,
2009). It is not always feasible for children to report their own outcomes,
she pointed out, especially young or acutely ill children. Should parents be
their proxies in these instances? She said studies show that clinicians’ reports
correlate poorly with pediatric patient reports, so they would not make reli-

9 Utility is a term used by economists to signify the satisfaction accruing to a person
from the consumption of a good or service. This concept is applied in health care to mean
the individual’s valuation of their state of well-being deriving from the use of health care
interventions. See http://www.nlm.nih.gov/nichsr/edu/healthecon/glossary.html (accessed
June 15, 2015).
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able proxies. She said there may be moderate to good agreement between
patient and parent reports when the PedsQL Quality of Life Inventory is
administered. However, systematic reviews indicate that differences are also
frequently observed between parent and pediatric patient reports (Jardine et
al., 2014; Upton et al., 2008). She added that there is debate about whether
those differences are clinically meaningful and whether parents tend to
overestimate or underestimate their child’s quality of life.

Instead of using parents as proxies for children who are too young or
sick to report outcomes, observed events or behaviors such as crying or not
eating could be recorded, as FDA suggests. But Sung noted that children
with cancer cry for many reasons other than pain, so crying might not be
a good surrogate for pain. Children also often do not eat for reasons other
than the effects of their cancer or its treatment, as can be seen in normal
children who are picky eaters, she added.

Another alternative is to create simple symptom screening tools for
young children. But the simpler the rating system, the less sensitive it is
for detecting differences that might be important to the child. Accessing
these children to apply the screening may also not be possible, Sung noted.
She concluded that for children who are too young or sick to self-report,
there is a role for parents and guardians as proxy respondents, but also a
need to identify feasible means for children self-reports to supplement those
proxy reports.

Reeve pointed out that both PROMIS and PRO-CTCAE (see Boxes
5 and 6) have parent proxy reports as well as self-reports from young
children and reports from clinicians. “We're going to look at that triad of
reports and see what types of symptoms parents and clinicians are better
or worse at reporting and understanding what the child is experiencing,”
he said. He added that probably for the more observable type of symp-
toms, such as nausea and vomiting, reports from parents and clinicians
will tend to agree with the child reports, while there will be less agree-
ment for the psychological types of symptroms. Reeve said these studies
will indicate whether parent or clinician reports can be relied on when
children cannot convey reports themselves.

Reeve is currently studying PRO-CTCAE only in children ages 7 and
older, not in younger children. “As we start to move into the younger age
ranges, we may change the way we ask the questions and may use more
graphic approaches such as happy and sad faces. However, there is a certain
age range where the child may not be able to self-report, so we will have to
rely on the parents’ reported data,” Reeve said.
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Reaman suggested there may be a role for combining PROs with
observable outcomes. He stressed that FDA guidance on PROs was devel-
oped for adults, but that the agency is interested in developing pediatric
PROs not just for children with cancer, but for children with inflammatory
bowel disease and other disorders. “There’s an opportunity for us to be cre-
ative and merge or integrate proxy-reported outcomes with PROs,” he said.

LONG-TERM EFFECTS

A portion of the workshop was devoted to presentations on the long-
term effects of cancer treatment and how to prevent and screen for them.
Bhatia detailed the long-term physical consequences. “When we describe the
long-term sequelac in childhood cancer survivors, we are talking about issues
related to growth and development, impairment of vital organ function, fer-
tility and reproduction, and secondary neoplasms, and the impact of all this
on the quality of life of our cancer survivors,” Bhatia said. Researchers have
linked specific cancer treatments to many of these late health complications
of pediatric cancer, as indicated in Figure 3. For example, the steroids and
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FIGURE 3 Therapeutic exposures and adverse events. Specific cancer treatments have
been linked to specific long-term health complications.
SOURCE: Bhatia presentation, March 9, 2015.
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anthracyclines used in cancer treatments can cause the death of bone tissue,
requiring hip replacements at a young age, or enlarged hearts that cause
early heart failure. Radiation therapy in pediatric cancer patients can cause
major musculoskeletal deformities or induce breast or brain tumors. Various
chemotherapies can cause fatal leukemias, Bhatia reported.

Bhatia and Kevin Oeffinger, director of the Cancer Survivorship Center
in the Departments of Medicine and Pediatrics at the Memorial Sloan
Kettering Cancer Center, reported on the NCI Childhood Cancer Survivor
Study (CCSS) of more than 24,000 patients that has been ongoing since
1994 and involves 26 institutions across the country. The CCSS has dem-
onstrated that nearly three-quarters of pediatric cancer survivors will have
at least one chronic condition 30 years after they were first diagnosed with
cancer, and the incidence of life-threatening or fatal conditions approaches
40 percent at this time (Armstrong et al., 2014; Oeffinger et al., 2000)
(see Figure 4). “The burden of chronic health conditions in our childhood
survivors increases as they move away from diagnosis,” Bhatia said. The sub-
stantial gap between mortality curves of childhood cancer survivors and that
of the general population is also sobering (Oeffinger et al., 2006), Bhatia
noted, concluding, “The implications of a cure are not trivial.”

Chronic fatigue was a problematic long-term side effect of cancer
treatment described by cancer survivor Melinda Marchiano and by Sandler,
the parent of a cancer survivor. Marchiano said, “I don’t think there has
been a moment in the 7 years since I finished my treatment for Hodgkin’s
lymphoma when I haven’t been tired.” Sandler noted that recent Scandina-
vian studies have started to link chronic fatigue to survivorship of pediatric
cancer. He said that prior to these reports, experts were dismissive that
fatigue could be linked to surviving pediatric cancer, perhaps because sur-
vivors were not reporting it to their physicians and instead were assuming
the fatigue was due to something else.

Patricia Ganz, Distinguished Professor at the University of California,
Los Angeles (UCLA), Fielding School of Public Health, and Director,
Cancer Prevention & Control Research, Jonsson Comprehensive Cancer
Center, UCLA, noted that her studies of women with breast cancer found
their fatigue linked to genetic variations in the promoter region for some
of the pro-inflammartory cytokines. “We find that people who are fatigued
before they ever start their cancer treatment continue to be fatigued after-
ward,” she said, suggesting there might be a biological cause and that risk
may be biological. Ganz pointed out that early social trauma and depriva-
tion might prime the hypothalamic-pituitary axis of some cancer patients
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FIGURE 4 Chronic conditions in adult survivors of childhood cancer. The incidence
and severity of chronic health conditions increases as childhood cancer survivors move
away from diagnosis.

SOURCES: Oeffinger presentation, March 10, 2015; Oeffinger et al., 2006. Reprinted
with permission from Massachusetts Medical Society.

for different stress responses to their cancer treatments than others. “This
might explain why some patients given the same chemotherapy regime
are very troubled by it, while others are extremely resilient and have few
symptoms,” she said, adding, “We cannot just think about the symptoms
and the self-report, but also need to connect them to the biology and use
them to inform our interventions because the kinds of interventions we
need to do for patients may vary depending on the mechanism by which
they develop the symptoms.”
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Others spoke of the long-lasting psychosocial effects linked to cancer
treatment, including eating disorders as well as the fear of recurrence that
persists long after the cancer treatment ends. For example, Marchiano said
she developed a hatred of food due in part to stomach pain that she experi-
enced after treatment, and she needed to undergo counseling to overcome
her eating disorder. “That truly saved my life. I got down to 79 pounds at
one point, so it was a very life-threatening time,” she said. Sandler noted
that his daughter, an adult survivor of pediatric leukemia, still has difficul-
ties relating to her peer group. Lisa Schwartz, psychologist in the Division of
Oncology at The Children’s Hospital of Philadelphia and assistant professor
of pediatrics, University of Pennsylvania School of Medicine, reported on
two studies of pediatric cancer patients that found they often had fears and
anxiety about the cancer returning a year after treatment (Hobbie et al.,
2010; Wakefield et al., 2012). But she said such fears are also still preva-
lent in long-term survivors. “It is astonishing how many of the long-term
survivors I see at The Children’s Hospital of Philadelphia live with this
intense fear that their cancer will come back, even if they are 10 years off
treatment,” she said.

Predicting Complications

Researchers are gathering information to help predict which cancer
survivors are likely to develop long-term complications, Bhatia reported.
For example, studies show that the likelihood of developing heart failure
after taking anthracyclines is related to the dose of the drug, with most
people not experiencing the condition unless they received doses greater
than 250 milligrams per meter squared (Blanco et al., 2012). But there is
variability in the heart damage that occurs after anthracycline treatment,
even when doses are kept the same, Bhatia noted. Some people develop
heart failure after receiving a dose that is much lower, while others can
receive higher doses and not develop the condition.

To identify the cause of that variability, Bhatia used a “molecular
epidemiology” approach, in which she and her colleagues compared the
RNA or DNA specimens from cancer survivors who developed late effects
with those who did not. Her studies revealed genetic variants that pro-
tected patients or put them at increased risk of developing heart failure
from anthracyclines (Blanco et al., 2012; Wang et al., 2014). When these
genetic variants were added into a predictive model based on radiation and
anthracycline doses received, the ability to predict which patients would
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develop heart failure increased from 69 percent predicted by the clinical
parameters alone to 80 percent when the genetic factors were included
(Armenian et al., 2013).

Screening for and Preventing Complications

Oecffinger reported on ways to prevent or alter the course of late effects
of childhood cancers. He noted two IOM reports on cancer survivorship
(IOM, 2003a, 2005) that recommend monitoring survivors early on for
recurrence, then continuing to monitor them for second or third cancers
or other late effects “with an eye toward early diagnosis and intervention.”
COG also established guidelines for screening childhood cancer survivors
that are currently being harmonized with similar guidelines developed by
other countries, he reported (SIGN, 2013; SKION, 2010; UKCCSG,
2005).

Both the IOM and COG recognize that general cancer prevention
strategies are important for cancer survivors, Oeffinger said. Strategies
include tobacco cessation or avoidance, physical activity, and appropriate
calcium intake. Counseling and education of survivors is also important
so they seek the follow-up care they need (Oeffinger, 2002; Oeffinger and
Hudson, 2004). But some survivors, such as women who were treated for
Hodgkin’s lymphoma with chest radiation, need more targeted screening
measures. Studies have found that one-third of these women develop breast
cancer by age 50, a much higher incidence compared with the general popu-
lation (4 percent) and comparable to the risk experienced by women with a
BRCA1 mutation. As a result, COG and the international harmonization
group recommended they receive screening through annual mammograms
and breast magnetic resonance imaging beginning at age 25, or 8 years
after radiation therapy, whichever occurs later (Bhatia et al., 1996, 2003;
Henderson et al., 2010a; Mulder et al., 2013).

“We are just dipping our toes into this field,” Bhatia noted, with
researchers currently conducting studies of interventions aimed at prevent-
ing long-term complications in pediatric patients at high risk due to the
treatments they received. For example, Saro Armenian at City of Hope is
embarking on a Phase II clinical trial using carvedilol (a beta-blocker) to
reduce the risk of anthracycline-related heart failure. Another Phase II clini-
cal trial led by Bhatia will test whether low-dose tamoxifen can reduce the
risk of breast cancer developing in women who received radiation therapy
to the chest as young girls. Because it is known that young girls who receive
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bone marrow transplants from unrelated donors have an increased risk of
developing cervical cancer, another study led by Wendy Landier at City of
Hope is assessing whether vaccination against the human papilloma virus
is safe and immunogenic among cancer survivors.

When asked by Pizzo whether the information Bhatia and others are
gathering can be used to predict and possibly prevent long-term effects
from pediatric cancer treatments, she responded that was not always pos-
sible because of the new treatments being used in pediatric oncology that
have unknown effects in the long term. “Usually these complications have
a latency period that can be as long as decades. So to anticipate these issues
can be a problem,” she said, stressing that this makes it imperative that
“whenever we are introducing a new drug that we follow our patients long
term and don’t let them out of sight. We don’t say that you are done and
release them into the world without follow-up.” She said current findings
might be used to create a clinical profile or gene signature for patients who
are especially vulnerable to certain long-term complications and should be
followed aggressively. Ganz also stressed that a national registry is needed to
detect the rare long-term complications from cancer treatments.

Several participants noted the value of a national registry of cancer
survivors that enables such patient follow-up as well as research on long-
term complications of cancer treatments. Bhatia noted that within COG,
Adamson initiated Project Every Child, which is enrolling every child with
cancer treated in COG trials into its registry along with collecting and
storing the child’s biospecimens. The registry documents the therapeutic
exposures of these patients, and researchers can use the clinically annotated
specimens to study the risks of and susceptibilities for complications linked
to certain therapies. But she added that it would be helpful if the United
States could follow the Scandinavian model of linking all of its registries.

Richard Aplenc, section chief for hematologic malignancies at The
Children’s Hospital of Philadelphia and associate professor of pediatrics
at the University of Pennsylvania, suggested working toward the develop-
ment of a comprehensive, integrated data registry for children with cancer,
which will involve engaging patients, families, health care providers, data
holders, researchers, regulatory agencies, and funding agencies. “It is dif-
ficult to overstate the importance of everybody being willing to contribute
data and to work out the regulatory and ethical processes and safeguards
that need to exist for this sort of work to happen,” he said, pointing out
the significant privacy concerns that are raised when data are shared in a
national registry.
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IMPROVING CARE TRANSITIONS

Childhood cancer survivors and their families go through many care
transitions during the course of the care continuum, including transitioning
from acute care to follow-up care, and from follow-up care to survivorship
care, with the transition from pediatric to adult care occurring at some
point. Several speakers pointed out the frequent shortcomings of these care
transitions and ways to improve them.

Transitioning Off Treatment to Follow-Up Care

Schwartz said patients and their families struggle with the transition
off treatment and into follow-up care. At this point in the care trajectory,
patients can potentially become lost to follow-up care, but there are still
opportunities to keep patients engaged. She said that young cancer survivors
need interventions that bolster their motivation for follow-up care, and that
patients, parents, and providers, including general practitioners, need better
education about what that care involves.

Many children and their parents find that when the children’s treac-
ment has ended and they transition into follow-up care, their lives do not
return to normal because of lingering psychological or physical problems.
A review of studies comparing children transitioning off acute care with
their healthy peers found that these children often had lower psychological
well-being, reduced physical functioning, sleep and behavioral problems,
social difficulties and isolation, and reduced self-esteem. However, some
studies found that children recovering from their treatments showed better
behavior, higher self-worth, and improved social and emotional roles
(Wakefield et al., 2010).

Qualitative data collected in these studies also showed mixed feelings,
with some patients reporting feelings of joy and relief coupled with exhaus-
tion, adjustment difficulties, and concerns about cancer recurrence. One
patient quoted said, “I know I am supposed to be happy, but I am not. How
do I know there isn't a cancer cell floating around? I still have pain (in back
and legs) and have to go to PT [physical therapy] all the time. I can’t keep
up with my friends and feel so out of the loop. I am way behind in school
and I feel exhausted after a few periods. Seriously, this sucks.”

Parents of children finishing cancer treatment also reported having
feelings of relief mixed with fears of relapse as well as anxiety, posttraumatic
stress, and physical and emotional exhaustion. But these parents reported
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improvements over time, with some of those feelings returning when the
child undergoes follow-up cancer screening (Wakefield et al., 2011).

In another study, parents reported concern about interpreting physical
symptoms and whether they might indicate cancer recurrence after treat-
ments end. They also reported wanting to stay connected to their oncolo-
gists, and needing information about survivorship care and long-term
effects, such as infertility (Hobbie et al., 2010).

Based on these findings, Schwartz said, transitions from acute therapy
to follow-up care should include education on dealing with the problems of
daily management and information on diagnosis and ongoing precautions.
She said families should also be offered a plan for the child’s off-therapy care
and emotional support, and help in dealing with anxiety. Families indicated
they needed easily accessible information, such as information booklets
or websites, with support groups the least favored mode of intervention
(Wakefield et al., 2012).

“Although we have some lovely, hypothesis-generating data, we really
don’t have a good idea from rigorous research about what is happening in
this time period off treatment,” Schwartz summarized. Ganz emphasized
the need to integrate psychosocial care during transition, noting the two-
way connection between the mind and the body and biological reasons
to support the notion that one can affect the other. “Getting that mental
health care early on is something we have to demand. It is not frivolous or
extra care. It is part of taking care of the whole person,” she said.

Transitioning to Adult Follow-Up Care

Several speakers presented evidence that most pediatric cancer survivors
do not transition adequately to appropriate long-term follow-up care
despite the great need for such care, in which they are monitored and treated
for the various ailments they are likely to experience. Schwartz cited a study
showing that fewer than 30 percent of adult childhood cancer survivors are
receiving cancer-focused follow-up care (Nathan et al., 2009). Bhatia said
CCSS indicated that only about 35 percent of childhood cancer survivors
are aware of being at risk for serious health problems due to their treat-
ments. “This impairs their ability to seek or receive appropriate long-term
follow-up care. Those of us who have children in their 20s know that they
will never go to the doctor, even if their mothers have set up the appoint-
ments for them,” Bhatia said.

For example, despite the previously mentioned recommendation for
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carly breast cancer screening for women who received radiation therapy
for a childhood cancer, one study of such women in the United States
and Canada found that only 10 percent reported at age 30 that they had
had two or more screening mammograms in the past 4 years. At any age,
these women who had received chest radiation during childhood were not
much more likely to undergo breast cancer screening regularly than their
sisters, Oeffinger found (Oeffinger et al., 2009). Another study at St. Jude
Children’s Research Hospital found that when adult survivors were brought
back to St. Jude’s for health assessments, clinicians there often detected
serious medical conditions, such as enlarged hearts or heart valve disorders,
lung dysfunction, or breast cancer, that had not been diagnosed by their
usual care providers (Hudson et al., 2013).

“Patients are often running around with undiagnosed and serious prob-
lems that have not yet been detected or are not symptomatic,” Oeffinger
stressed. Bhatia added that most cancer survivors are seen by primary care
providers, as opposed to oncologists or other providers at cancer centers
(Oefhinger et al., 2004). “Primary care providers are primarily responsible,
but they are unfamiliar with the problems faced by the childhood cancer
survivors,” Bhatia said. “We need to increase the awareness of long-term
complications among clinicians.”

Supporting Providers

Oecfhinger reported on studies in which 75 to 80 percent of general
internists and family physicians surveyed reported they had not seen a
patient in the past 5 years whom they knew had childhood cancer, and
72 percent of internists and 48 percent of family physicians had never seen
a cancer treatment summary (Henderson et al., 2010b; Nathan et al., 2013;
Suh et al., 2014). “Many of these patients are floating around with their
cancer history buried in their past medical history,” Oeffinger said. One of
the studies gave these providers a hypothetical case of a young woman who
had survived Hodgkin’s lymphoma and found that fewer than one-quarter
recommended that this hypothetical patient undergo breast cancer and
cardiac screening, although about three-quarters recommended thyroid
screening. (All three types of screening should be done on these patients,
according to COG recommendations.) Pediatric oncologists scored better
on their recommendations, but still only 25 percent recommended that
the patient undergo all three forms of screening (Henderson et al., 2010¢;
Nathan et al., 2013; Suh et al., 2014). “The pediatric oncologists are not
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often aware of the specifics of what the risks are or what the recommenda-
tions might be,” Oeffinger noted.

Oeffinger stressed that primary care physicians might be more inclined
to follow the COG recommendations for adult survivors of childhood
cancer if they were more concisely and simply indicated in the survivorship
care plan and the cancer treatment summary. “Primary care doctors will
tell you that childhood cancer doesn’t even make it to the top 200 list of
things they see in their offices, so there is no reason they will get educated
about it other than to know what to pay attention to,” he said. He noted
that several studies show these providers would like to see a cancer treat-
ment summary and survivorship care plan if it is kept short, is in plain
English, and clearly indicates what the physicians’ focus needs to be. These
physicians also indicated that when issues come up with patients who are
childhood cancer survivors, they would like to be able to communicate
with the pediatric oncology team that treated them. Consequently, in his
own oncology practice, he said, “my goal is to have everything on one page
without using super small fonts and just provide the key information—the
treatment given, its potential effects, the screening recommendations, and
contact information for getting in touch with our group.”

Marchiano noted that when she went to see a primary care physician
and told him she was a cancer survivor, his response was to merely congratu-
late her without considering the long-term health implications of that fact.
When he did not adequately address the continual fatigue she was experi-
encing, her mother talked her into seeing a provider at a cancer survivorship
program. Oeffinger noted that there are long-term follow-up programs at
virtually every pediatric cancer institution now, so “If a patient is followed at
a cancer center and they are not referred to a long-term follow-up program,
that is not the standard of care.”

Bruce Waldholtz of the American Cancer Society suggested that there
be prompts and drop-down menus in electronic medical records that indi-
cate to the primary care physician that the patient he or she is seeing is a
cancer survivor, and what special screening or care that patient requires
because of the cancer history. “We need to standardize survivorship care and
demand that it be part of the electronic medical record programs,” he said.

Supporting Patients

Bhatia also spoke about the need to educate patients and their parents
about long-term complications and health promotion. She conducted a
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study which showed that after receiving three annual educational sessions
delivered at a survivorship clinic, survivors had a significantly improved
awareness of their personal risks for nine potential complications of cancer
treatment. But one-third of those survivors still did not correctly identify
their health risks.

Marchiano also stressed the importance of educating patients before
they transition from cancer treatment (see Box 7). “After treatment I was
just thrown out into the world and I didn’t know much. There is such a lack
of education and knowledge being distributed to survivors. Knowledge is
power. It can empower survivors. | don’t have to let the cancer define me,
but at the same time I can know and understand what my life is like now
and what to look for,” she said. She added that “I am not informed in the
sense that I don’t know what things can be helped and what things I am just
going to have to live with—what things I should be seeking out medical care
for, what I can take steps toward actually getting help with.”

Schwartz emphasized the importance of a treatment summary and
survivorship plan for survivors and recommended education for patients,
parents, and providers on survivorship care needs. The guidelines for such
care also need to be up to date. But it is also critical to measure transition
readiness when pediatric patients are transitioning to adult care, she said.
That readiness does not just depend on acquisition of disease knowledge
and skills, she added, “especially in oncology, where there is such an emo-
tional and traumatic history for these patients and families and such a bond
with the pediatric cancer center. There are a lot more complicating factors
involved to get them ready to make that transfer to the adult health care
system.”

Schwartz developed a comprehensive model of transition readiness
for AYAs, and is developing a measure of transition readiness (Schwartz
et al., 2011, 2013). Schwartz’s model includes preexisting factors, such as
sociodemographics, culture of the family, health care access and insurance,
medical status and risk, and neurocognition and IQ. These factors can influ-
ence more modifiable variables, such as disease knowledge, beliefs, expecta-
tions and goals, relationships, and psychosocial and emotional functioning.
Providers and parents can target these modifiable factors to improve the
transition process. When Schwartz asked patients, parents, and providers
to prioritize which of those factors were most important to transitioning to
adult care, parents and providers tended to rate relationships the highest,
while patients tended to consider access and insurance the most important
factors. “It was hard for parents and providers to let go, whereas for patients
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BOX 7
A Pediatric Cancer Survivor’s Perspective

A pediatric cancer survivor's perspective was provided by
Melinda Marchiano, who was diagnosed with Hodgkin’s lym-
phoma when she was 13. She
had chemotherapy and radia-
tion. She finished treatment in
May 2008, but found the transi-
tion off therapy to be difficult,
both physically and emotionally.
“l found survivorship to mean
lying on the couch, not having
the end of treatment anymore as
my goal, and still struggling and
\ feeling horrible and not knowing

when it was going to end and
how long | would have to wait,”
Marchiano said.

She noted that during her treatment, an emotional numbness
developed that enabled her to survive it, but once treatment ended,
emotional issues that had been kept suppressed rose to the surface.
Counseling helped her regain her emotional footing, she said, and
stressed that this counseling was provided through the support of a
private foundation.

She noted that she was not informed of what physical or emo-
tional issues to expect after treatment or what screening measures
she should have for late effects that might develop. Marchiano is
currently a junior in college and has numerous activities, such as
dance and volunteering at a pediatric cancer center. At the same
time, she has not recovered from her chronic fatigue, confusion, and
mental fog, she said. “In so many ways | am still waiting,” she said.
“There have been moments when | have wondered, when | was
lying in bed, if | had known what quality of life would be for cancer
survivors, would | have fought so hard? Then there are moments
when | get to see other childhood cancer patients and tell them ‘I
made it through this and you can do it too.” | want other survivors
to be able to experience life after cancer and to be able to pursue
their passion with a new perspective and without a cost of the cure,”
she said.
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it was more logistical, [chat is], I will move on, but what is in my insurance
and how do I make this transition happen?” she said (Schwartz et al., 2013).

In Schwartz’s study of young adult survivors of cancer with an average
age of 27, 55 percent reported seeing an adult practitioner in the past
12 months for their cancer follow-up care. Half of those practitioners were
primary care providers, about one-third were providers at a specialized prac-
tice such as an adult survivorship clinical or adult oncology practice, and
the remainder had a shared model of care, attending both a specialized sur-
vivorship clinic and seeing a primary care provider for their cancer-related
follow-up care. Nearly all who did not seek cancer-related follow-up care
had a visit with a primary care provider.

Several factors predicted whether these young adults received follow-up
care, including having private health insurance and low posttraumatic stress
scores. A preliminary analysis found that those receiving follow-up care
often reported that their parent was the primary decision maker for their
health and that they had a high motivation to acquire such care. “Transition
readiness is complex and patient motivation is key,” Schwartz said.

Schwartz is currently testing the use of a texting system to see if it can
further improve the transition to follow-up cancer care within 1 year of
treatment among cancer survivors aged 12 to 25. She and her colleagues
are sending the participants daily text messages about general ways to stay
healthy as well as more tailored information about what they should or
should not be doing based on their cancer treatment history. Texts are also
sent regarding goals they have set for themselves, such as reengaging in
school or exercising more. The texts are designed to inform, motivate with
goals and encouragement, and keep them engaged with their health care.
Appointment reminders are also texted.

An analysis of the first 22 patients to complete the 16-week program
indicated that most found the information to be understandable and the
right amount, and that they would recommend the texting to others. Com-
pared to a control group who merely received a booklet for cancer survivors,
the participants who received the texts rated them easier to make time for,
understand, and use, and the texting was also rated as having a greater
impact on their physical health and quality of life. One participant wrote,
“I actually really benefitted from everything I learned. I think more people
should be concerned with what happens after cancer, and be told what is
good or bad to do. When I finished treatment, I felt like I was just thrown
back into the real world and felt really lost. I feel this whole study has been
really helpful to me truly.”
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In another study reported by Oeffinger, cancer survivors were
randomly assigned to either a control group, which received a cancer treat-
ment summary and survivorship care plan, or to an intervention group
that received the treatment summary and survivorship care plan as well
as a few calls from an advanced-practice nurse that were followed up with
some reminders. Twelve months later, about half of those who received the
more extensive intervention had an echocardiogram, compared to less than
a quarter of those in the control group (Hudson et al., 2014). Similarly, an
ongoing study aims to identify what information provided to childhood
cancer survivors will better enable them to seek the breast screening they
require.

Schwartz and Oeffinger both stressed that education and communica-
tion about follow-up care has to be tailored to the developmental stage of
the patient. “Our information needs to change over time as their develop-
ment changes over time,” Schwartz said. She also suggested helping par-
ents teach their children about their treatment history “and not have the
parents be the sole keepers of that history.” Oeffinger added, “Remember
the patient is a child growing into an adult. They have different needs at
different time points, and so do their parents. As they separate out, keep
that communication going. Even if they cant come back to a specialized
long-term follow-up program, they should have a basic knowledge of what
they need.” Noll added that young adults are in a developmental stage in
which they generally are not aware of or wish to pay attention to their health
care needs. “The challenges for cancer survivors get amplified by the normal
developmental stages they are going through,” he said.

Young adult cancer survivors may also have insurance issues that
prevent them from acquiring the follow-up care they need, Oeffinger
pointed out. He expects the Affordable Care Act will increase the number
of survivors with some level of insurance coverage, and it will prevent
health insurers from denying coverage to survivors because of preexisting
conditions. However, most pediatric cancer survivors need more intensive
screening for breast cancer, secondary cancers, and other conditions for
which insurers may not provide sufficient coverage. Although insurers must
reimburse for preventive measures recommended by the U.S. Preventive
Services Task Force, most survivors of childhood cancer do not fall in the
age categories covered by those recommendations, and the Task Force is
unlikely to issue recommendations specific to this population, Oeffinger
noted. Even when the services they receive are partially covered by health
insurance, out-of-pocket expenses can still be prohibitive because pediatric
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cancer survivors need to see an assortment of specialists on a regular basis
for the rest of their lives. “We will have to think outside of the box and
consider what sort of ‘medical home” might be appropriate for childhood
cancer survivors,” he said.

Models of Survivorship Care

Oeffinger noted the impracticality of pediatric oncologists providing
long-term follow-up care for their patients who survive into adulthood.
Instead he suggested a risk-stratification approach formulated by colleagues
in the United Kingdom. These researchers stratified cancer survivors based
on what treatments they received, and follow-up care was tailored to risk.
The lowest risk group includes those who only had surgery or low-risk
chemotherapy. An intermediate-risk group included those who had chemo-
therapy or low-dose cranial radiation. The highest risk group included
patients who had radiotherapy and what they termed “mega therapy,” which
would include bone marrow transplant. Patients in the low-risk group were
seen by general practitioners and received reminders by mail or telephone
to schedule an appointment every 1 to 2 years. For the intermediate group,
follow-up care was led by a primary care physician or nurse, and patients
were seen every 1 to 2 years. Those of highest risk were seen annually at
a medically supervised late-effects clinic (Eiser et al., 2006; Wallace et al.,
2001). “This makes sense because you are using your resources where they
are most needed,” Oeffinger pointed out.

Oecfhinger briefly described a risk-stratified longitudinal approach,
developed in the United States, in which care is shared between the cancer
center providers and the primary care physician, with a transition to the
community in most cases (McCabe et al., 2013) (see Figure 5). Implicit
in this model is the notion that “This is not a one-time hand-off of care
because there is communication that should be ongoing, based on the risk
of the individual. This model enables us to allocate our resources to those
patients who most need them, especially in an economically constrained
environment,” Oeffinger said.

Many moderate to large cancer centers now have or are currently devel-
oping clinics focused on long-term follow-up and late effects, Kupst said,
noting that at these specialized centers, pediatric cancer survivors are seen
into their 40s or even longer. “Many survivors want to continue to come
back to these centers,” she said, although most eventually transition to see-
ing an internist. She added that sometimes staff from the clinic where the
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patient received cancer treatment will work with providers at the survivor-
ship clinic to help ease the patient’s care transition. More research needs to
be done to assess which care models work best, she added. But many cancer
survivors do not live near a large institution that offers specialized survivor-
ship care, so they are seen by internists. To aid their care, Kupst suggested
working with adult internal medicine or family medicine organizations
to ensure education in survivorship care for these providers. Pizzo agreed,
but added, “It is not just physicians. We ought to be looking at the role of
nurses, nurse practitioners, social workers, and others who can really col-
laborate in making sure these transitions occur.”

Schwartz summarized the potential pros and cons of receiving sur-
vivorship care at a cancer center, in a community setting, or in a shared
care model (Friedman et al., 2006; Singer et al., 2013) (see Figure 6). But
she asserted, “We really don’t know much about best practices. We can
hypothesize that there are pros and cons of these care settings, but we really
need more recommendations in this area. There may not be a one size fits
all.” According to Schwartz, current recommendations stress (1) that transi-
tion must be well organized and coordinated, (2) that there is a treatment
summary and survivorship plan for these patients, and (3) that education,
including up-to-date guidelines, needs to be provided to patients, parents,
and providers on survivorship care and needs. There also should be some
assessment of readiness for transition so that patients can become more
autonomous in their care and engage in long-term follow-up, she added
(Friedman et al., 2006; Singer et al., 2013).

Building the workforce for survivorship care was also discussed at the
workshop. Oeffinger said both pediatric and adult oncology workforces are
already overwhelmed and insufficient for the number of cancer survivors
needing care. In addition, he said primary care physicians have too many
preventive health care issues to tend to within short patient visits so they
are not likely to fill the survivorship care gap. He suggested making greater
use of advanced-practice nurses for this care.

One participant said her daughter, a survivor of childhood cancer, had
trouble getting referrals from her pediatric cancer care facility to cardiolo-
gists and endocrinologists knowledgeable about the long-term follow-up
care needed for patients like her daughter. Consequently, her daughter
received the wrong heart medicine, which caused lymphedema. Her
daughter also had inadequate medical care during pregnancy, and as a result,
she gave birth prematurely. “It is because of inexperienced doctors that don’t
know how to treat these kids that more health problems are added to their
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Cancer Center: Pros Community/General Practitioner: Pros
e Continuity of care e (Cost effective
e Facilitate training and research e More real world
e Expertise

e Integrates survivorship care and
Cancer Center: Cons primary care
e Focus on wellness

e Resource intense e Support independence

e Disconnect from primary care

® Geographic distance Community/General Practitioner: Cons

e Less continuity of care

e Less focus on cancer history and
education

e Less comprehensive risk-based care

Shared Care e Less amenable to research

e lack of familiarity
e Follow up with oncologist with .

coordinated transition to community-

Less psychosocial support
e Lesstime

based care

e Ongoing contact and consultation /

FIGURE 6 The pros and cons of survivorship care models. The potential pros and cons

of receiving survivorship care at a cancer center, in a community setting, or in a shared

care model are outlined in each box.
SOURCES: Schwartz presentation, March 9, 2015; Friedman et al., 2006; Singer et
al., 2013.

plate. It is not a case of her not being empowered because she couldn’t find
the right doctors,” this participant said.

Oeffinger agreed that patient empowerment is not sufficient to ensure
appropriate care if there is a lack of specialists, such as cardiologists, with
expertise in the medical issues that survivors have to confront. He suggested
that high-risk patients be seen in specialty clinics for cancer survivors. These
clinics employ physicians with expertise in the issues these survivors face
and are growing in number, he said.

Ganz responded to this mother by saying, “One of the problems is we
trust doctors and a lot of them don’t know anything about this.” She sug-
gested getting second opinions and taking the time to find someone who is
an expert in dealing with the rare late effects that pediatric cancer survivors
experience. “We have to make sure that these survivors and their families are
empowered to go somewhere where there is an expert who has seen [many]
people with the condition in question,” she said.
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Research Needs

Several gaps in knowledge were noted regarding transitions in the
cancer care continuum. Schwartz suggested identifying the demographics,
disease characteristics, and treatment profiles that confer risk or resiliency
after treatment. “We need to understand who is going to adjust well after
treatment, and who is going to continue to need more intensive services,”
she said. She also called for research that will provide practitioners with
a better understanding of patients’ and parents’ perspectives of care and
concerns at the end of treatment. Research is also needed to identify best
practices of care for pediatric patients as they transition off treatment and
onto adult survivorship care, as well as best models of survivorship care. She
added that research could identify factors that predict whether patients will
seek appropriate care.

PEDIATRIC ONCOLOGY DATA COLLECTION AND REGISTRIES

Several examples of registries and databases for pediatric cancer were
described at the workshop. Participants discussed challenges in pediatric
oncology data collection, including how to integrate and store data in a
central database that can be used by researchers and practitioners, and ways
to measure poverty and incorporate socioeconomic status in clinical trials
and link it to outcomes.

Integrating Databases for Research

The rarity of pediatric cancers makes it difficult to conduct research at
individual treatment centers. Aplenc said that COG is the largest coopera-
tive pediatric oncology group in the world, and the only organization
that can engage enough participants to run a randomized clinical trial
on as many as 1,000 children. However, he said COG does not have the
resources to monitor all toxicities efficiently, identify costs and perform
cost-effectiveness analyses, or conduct comparative effectiveness of treat-
ments in clinical trials. To improve those capabilities, Aplenc was involved
in an initiative that integrated and combined COG’s data with that of the
Pediatric Health Information Systems (PHIS) database composed of data
from 46 free-standing U.S. pediatric hospitals, including 6 hospitals report-
ing laboratory, radiology, and microbiology results, and the dates and
charges for all the care provided to individual patients over time (Aplenc
etal., 2012).
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He and his colleagues have used the newly merged database to report
toxicities more efficiently. Instead of relying on the traditional method for
such reports, which involve data managers manually combing through the
data to identify adverse events and then having them evaluated and graded
by physicians, the researchers used the microbiology data in the system
to report life-threatening strep infections that are frequent in leukemia
patients. This method was able to detect 92 percent of the infections that
occurred, with a false-positive rate of only 3 percent. This compares favor-
ably with the sensitivity and false-positive rates of standard manual methods
for abstracting the data, according to Aplenc (Miller et al., 2013). “This is
very promising and we are in the process of thinking about how to expand
this method to other laboratory values and beyond the six PHIS sites that
collect laboratory data,” he said.

Aplenc also used the merged database to estimate treatment costs
without needing to manually go through case reports and gather cost data.
For example, his analyses have revealed no significant difference in cost
in delivering an investigative drug in addition to standard chemotherapy
versus standard chemotherapy alone because the room and board charges
are twice the cost of pharmacy charges (Getz et al., 2015).

Large integrated databases are useful not only for research, but to
improve care in a learning health care system, Reeve stressed. He suggested
collaborations between electronic medical record vendors and the Office
of the National Coordinator and other stakeholders to standardize what
information is collected “so we have the ability to synergize our endpoints
across different health care systems.”

Lori Minasian, deputy director of the NCI Division of Cancer Pre-
vention, noted that the more data collected, the more difficult it might
be to make sense of the data, “to separate the signal from the noise. How
do we prioritize what we ask, how we ask it, and how do we integrate [the
data] into other datasets? Often the data are collected for very specific
purposes, which makes it complicated when you try to merge datasets,”
she said.

Reeve responded that although there are symptoms specific to certain
cancers or treatments, there are core symptoms common to all, such as
fatigue and pain, and collecting data on at least these symptoms should be
a priority. To avoid burdening respondents and collecting data that do not
add pertinent information, Reeve also suggested using a dynamic system
that does not collect details on a specific symptom unless the child indicates
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it is present. For example, PRO-CTCAE will first ask a child if he or she is
experiencing pain and will not offer more questions about pain unless the
child answers affirmatively that pain is present.

Another participant raised the concern about the mental health vari-
ables collected and stored in registries. The validity of those measures and
how they will be used by others could be problematic. Using a single self-
report scale to measure depression is not sufficient to diagnose depression,
he noted. “We need to be very careful in defining and measuring these
things because of the unintended consequence of there being a breach of
privacy and subsequent impact on the child,” he said. “The registry may
indicate the child had depression, even though [he or she] had not been
formally diagnosed.” Reeve agreed that caution is warranted in “how we
frame and describe when a child self-reports symptoms that are associated
with depression.” He noted that any symptoms of depression reported by a
child would serve as a red flag in PRO-CTCAEs and could trigger a refer-
ral to a mental health provider, who would further evaluate the patient.
Only a diagnosis of depression from such a provider would be entered into
the child’s medical record. Noll added that one of the advantages to using
a system such as PAT is that it is not linked to psychiatric diagnoses that
remain in the children’s medical records.

Pediatric Proton Consortium Registry

Torunn Yock, director of pediatric radiation oncology at Massachusetts
General Hospital and associate professor at Harvard Medical School,
said that brain radiotherapy is known to affect neurocognition, hearing,
endocrine function, and psychosocial abilities, and can also trigger sec-
ondary malignancies. Outside of the brain, radiation also has functional
and cosmetic effects. Proton radiation is a new type of radiation that
clinicians are increasingly using to treat pediatric tumors because it can
more precisely target the tumor with a dose of radiation. Because proton
therapy reduces the dose of radiation to normal tissues by a factor of two
to three, it theoretically should reduce the incidence and severity of late
effects seen with radiation therapy. But the data to support that claim are
still sparse and spread out among various facilities. To better gather those
data and use them in research aimed at assessing the long-term effects
of proton therapy and how they compare to standard radiation therapy,

Copyright © National Academy of Sciences. All rights reserved.



Comprehensive Cancer Care for Children and Their Families: Summary of a Joint Workshop by the Institute of Medicine

80 COMPREHENSIVE CANCER CARE

Yock and her collaborators developed the Pediatric Proton Consortium
Registry (PPCR).10

PPCR is a repository to collect data on the acute and late toxicities
of proton therapy. These data should enable comparative effectiveness
research comparing proton radiation to other forms of radiation therapy.
The registry uses a secure Web-based data collection system and online
survey application called REDCap, which is funded and supported by the
National Institutes of Health. The database includes information about
patients’ baseline demographics, diagnosis, and health inventories, as well
as details about radiation therapy, surgery, and other relevant treatment. A
third category of information is follow-up data, such as the degree of disease
control and late effects of treatment. All radiation plans and pertinent diag-
nostic imaging, both at baseline and at follow-up, are exported to a quality
assurance radiation oncology center where COG houses all of its radiation
data on its protocols, with the expectation that the database will facilitate
research in the future with COG datasets, Yock said.

As of March 2015, 6 proton center sites are participating in the registry
and have enrolled more than 700 patients. Six additional sites are expected
to enroll in 2015. About 60 percent of patients enrolled have brain tumors.
PROs and parent proxy reports are expected to be incorporated into the
database starting in 2015, Yock said. Information related to socioeconomic
status might also be added to the database. A long-term goal is to auto-
matically extract data from electronic medical records, Yock said. Bridges
could be created to other datasets as well, such as billing data, that could
expand the usefulness of the data for comparative effectiveness and cost-
effectiveness research as well as for research that links PROs to outcomes.
Yock would also like to incorporate a blood and tissue bank component to
the registry that researchers can use to make genetic correlations between
the radiation received and outcomes and adverse effects. The database was
started with funds from Massachusetts General Hospital and NCI, but will
need additional funding sources to be sustainable, she said.

Yock stressed that pediatric oncology registries such as PPCR may offer a
low-cost way to leverage more information out of existing trial datasets, such
as those from COG trials. They might also incorporate PRO measures more
easily than traditional treatment trials working with constrained resources.

Bhatia asked Yock how follow-up of patients is ensured with PPCR,
given that the patient population is mobile and difficult to track. Yock

10 See hteps://clinicaltrials.gov/ct2/show/NCT01696721 (accessed May 18, 2015).
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responded that e-mail addresses are gathered from parents and patients.
She added that when patients turn 18, the reconsenting process provides
another opportunity to acquire their e-mail addresses. “Our hope is to use
the REDCap function to send out a basic but important health question-
naire asking about any new surgeries, new health diagnoses, and current
medication list, etc.,” Yock said.

Measuring Poverty and Its Impacts

Researchers have noted for some time that black children with
leukemia tend to fare worse with treatment in COG trials than white chil-
dren. Aplenc was able to use the PHIS-COG merged database to discern
which of many possible factors are responsible for this health disparity. He
said there are many possible drivers, including differences in access to care,
concomitant illness, disease characteristics, or treatment responses. Using
data from the merged database, he discovered that the factor most respon-
sible for the different outcome in black children compared with white
children was the greater likelihood of whites to have private insurance and
to receive more care in an intensive care unit (Kavcic et al., 2013; Maude et
al., 2014). Such a study could not be done using COG data alone because
these data do not include how sick patients are when they first enter the
hospital, information that was critical to the analysis the researchers con-
ducted, Aplenc explained.

Kira Bona, instructor in pediatric hematology/oncology and St.
Baldrick’s Foundation Fellow at the Dana-Farber/Boston Children’s Cancer
and Blood Disorders Center, described measures of poverty prevalence that
can be used to screen for at-risk families. “Measurement of social deter-
minants of health in pediatric oncology represents a significant gap in our
research base and a potential opportunity for significant improvements in
children’s outcomes,” she said. She noted there are limited data regarding
social determinants of health and clinical outcomes in pediatric oncology,
although poverty has been correlated with negative health outcomes in
pediatric primary care and subspecialties, including higher rates of hospi-
talization, poor health, injury, and infectious disease (Bloom et al., 2011;
Cook et al., 2004, 2008; IOM, 2014; Singh, 2010; Yoo et al., 2009).

Poverty can be measured in several ways, Bona said, including house-
hold income data that can be derived from U.S. Census measures linked
to zip code. Income as a percentage of the federal poverty level is often
used as a standard measure. Alternatively, there are measures of material
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hardship,!! including a lack of basic needs such as food, housing, and
energy, which she said can be assessed by asking fewer than 10 questions
within 2 minutes, a task that can be done in most clinical settings. In 2013,
about one out of every five children in the United States was living in pov-
erty as defined by household income (Annie E. Casey Foundation, 2015),
and the same percentage were found to live in households experiencing
food insecurity (USDA, 2015).

Recent publications have demonstrated that childhood cancer treat-
ment is financially costly for families, with at least one in four families
reporting losing more than 40 percent of their annual household income
due to their child’s cancer treatment (Bona et al., 2011, 2015; Eiser and
Upton, 2007; Warner et al., 2014). Other studies show that family poverty
is linked to poorer adherence to oral chemotherapy regimens and lower
overall survival for children with cancer (Bhatia et al., 2014; Bona et al.,
manuscript in preparation; Gupta et al., 2014; Lightfoot et al., 2012).

Bona argued that these findings are significant because poverty can be
targeted by various measures, including federal and state subsidies for food,
housing, and energy. For example, research shows that food subsidies can
decrease the risk of children being underweight or in poor health; public
housing subsidies can reduce the risk of undernutrition in children; and
subsidies for heating bills can decrease the odds of children being hospital-
ized or having a nutritional deficiency (Black et al., 2004; Frank et al., 2006;
Meyers et al., 2005). Simply screening for material hardship in a clinic-
based setting increased the number of families receiving these subsidies and
subsequently improved child health outcomes (Garg et al., 2015).

Despite the link between poverty and health outcomes in children,
there is no systematic collection of measures of poverty in pediatric cancer
clinical trials, Bona noted. When data on poverty or other social determi-
nants are collected for studies, they often are of nontargetable factors such
as zip codes or degree of parental educational attainment as proxies for
household income levels, Bona added. Given that most children with cancer
are treated within a clinical trial, she suggested collecting poverty data and
linking it to overall survival, event-free survival, relapse rates, acute and late
toxicities, and quality of life.

Her studies of poverty among children with leukemia found that those

" These measures employ direct indicators of consumption and physical living conditions
to examine whether families meet certain basic needs. See http://aspe.hhs.gov/hsp/material-
hardship04/execsum.htm (accessed June 16, 2015).
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children living in high-poverty areas had significantly lower overall survival
rates than children living in low-poverty areas. A subanalysis revealed that
children living in high-poverty areas were more likely to experience early
relapse, which is often difficult to treat successfully (Bona, 2015). Another
study of material hardship in families of children with cancer found that
20 percent of newly diagnosed families reported food, housing, or energy
insecurity in the 6 months prior to the child’s diagnosis of cancer. Despite
meeting with social workers who could help them address their concrete
resource needs when the child first began treatment, families experiencing
material hardship increased from 20 percent to 30 percent 6 months later,
with 25 percent of the families reporting annual income losses of more than
40 percent in those first 6 months of chemotherapy due to their child’s treat-
ment. Bona also found that 38 percent of families whose children received
bone marrow transplants reported in the 6 months post transplant that they
had experienced food, housing, or energy insecurity. In this study, children
in homes with material hardship had an increased risk of graft-versus-host
disease compared to those children living in homes without material hard-
ship (Bona et al., manuscript in preparation).

“These are data suggesting poverty may be mediating some of our
pediatric oncology outcomes,” Bona said. She said material hardship is
a targetable measure that is feasible to collect, remediable with targeted
interventions, and correlated with general pediatric child health outcomes.
Material hardship is more prevalent in the patient population than many
of the histological or molecular subtypes of cancers currently targeted with
chemotherapies, she noted. “Poverty crosses all histologic subtypes of cancer
and all risk group stratifications. Unlike molecular targets, this is something
widely prevalent in all of our families and is likely driving disparities in
outcomes, which we can do something about,” Bona said.

She suggested engaging in systematic and standardized collection of
sociodemographic variables in clinical trials that can be linked directly to
outcomes of interest. “This is essential if we are going to target and improve
this potential driver of outcomes,” she said, adding, “Integrating systematic
screening for material hardship in the clinical setting can happen immedi-
ately, and it is an opportunity for targeted intervention for quality of life for
families because regardless of its relationship with relapse or overall survival,
material hardship in families of children being treated for cancer is certainly
a source of suffering we can do something about.” Just a few questions need
to be added to questionnaires to ascertain the various forms of material

hardship, as indicated in Table 2.
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TABLE 2 Operational Definitions of the Various Forms of Material
Hardship

Material Hardship ~ Criteria

Housing insecurity ~* Crowding (>2 people/bedroom)
*  Multiple moves (>3 moves in past year)
e Doubled up (living with another family due to finances)

Food insecurity e 6-Item U.S. Household Food Security Scale
— Food did not last, didn’t have money to buy more
— Could not afford balanced meals
— Adults skipped meals or cut size of meals because not
enough money for food
— Ate less than felt you should because not enough money
for food
o How often did this happen—nearly every month,
some months but not every month, or in only 1 or
2 months
— Hungry but did not eat because not enough money for

food

Energy insecurity *  Receipt of utility shutoff letter for nonpayment
e Actual utility shutoff for nonpayment
e Days home was not heated or cooled due to finances
e Use of cooking stove to heat home

SOURCE: Bona presentation, March 10, 2015.

Bona also made some policy suggestions based on her findings, includ-
ing increasing the eligibility of families experiencing material hardship to
access existing governmental support programs and family leave with pay.
She also suggested that insurers consider the costs and benefits of addressing
the social determinants of health among their clients.

Bona’s talk stimulated discussion on how poverty might influence
outcomes in children with cancer and whether targeting it could improve
outcomes. Bhatia suggested studying whether poverty could be affect-
ing outcomes by delaying diagnosis, which Bona said she is planning to
explore with her research. Minasian suggested also collecting information
on communication formats and assessing whether parents experienc-
ing financial hardship are likely to have cell phones so they can receive
reminders about appointments or follow-up care from their child’s health
practitioners.
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Feudtner stressed the data Bona presented showing that poverty is a
“huge risk factor for cure and survivorship, so it seems to be a huge oppor-
tunity to improve outcomes. If somebody had stood up here yesterday and
said I have a drug that will cut mortality risk by one-third, we would all be
clamoring for it.” Bona agreed, saying, “I think this represents an enormous
opportunity for pediatric oncology to decrease our residual mortality and
a huge opportunity for targeting interventions for kids in a way that we do
not currently do.”

But Bona stressed that her data are preliminary and based on small
studies that have not yet been replicated in larger trials. “I don't want to
overstate the results we have,” she said. “They are suggestive of something
that deserves investigation.” Aplenc agreed, noting that the results Bona saw
may not hold true for children with other types of cancer for which they
receive chemotherapy in the hospital rather than in the home setting (e.g.,
acute myelogenous leukemia [AMLY]). Patients with acute lymphoblastic
leukemia whom Bona studied received their chemotherapy at home in an
unobserved fashion for 2 to 3 years. But he added that if “this is broadly
applicable, at least in the AML setting, targeting poverty may have more
potential than any targeted therapy we have. The only targeted therapy we
have for AML is sorafenib (Nexavar) and this is for 8 percent of kids, not
25 to 30 percent,” Aplenc said.

Feudtner responded that most newer chemotherapies are given orally,
so poverty may emerge as a more significant factor in the success of a child’s
care. Aplenc added that studies of adults with chronic myelogenous leuke-
mia find that they are more likely to be cured in Sweden as opposed to the
United States because the expensive drugs used to treat them are subsidized
by the Swedish government, unlike in the United States, where the co-
payments for the same drugs can be astronomical.

But Brawley said, “I am not sure that by fixing social determinants of
health at the time of diagnosis we can do a great deal to fully address the
problem. T actually think the time to address social determinants is from
conception of the child rather than at the time of diagnosis of the disease.”

WRAP-UP

At the end of the workshop, Brawley provided his perspective on the
key messages, such as the importance of providing a means for children and
families to report symptoms, including psychosocial distress, and to have
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those symptoms effectively addressed. “We learned that we need to listen to
the child and family about symptoms and toxicities,” he said.

Another key message was the need to better integrate palliative care
as a central component of cancer treatment from the point of diagnosis
onward. He stressed the value of incorporating palliative care across the
care continuum for all patients and families who need it it is not just for
end-of-life care.

He also noted the importance of psychosocial care during and after
cancer treatment. Brawley said the posttraumatic stress that children and
their parents often have after cancer diagnosis and treatment “is not a dis-
order, but a normal response,” and needs to be addressed with appropriate
psychosocial care.

Another recurrent message was the need to document, monitor, and
if possible, prevent the long-term effects of childhood cancer treatments.

Brawley also noted the research on social determinants of health and
cancer outcomes reported at the workshop, and the need to consider and
ameliorate health disparities. The workshop also made apparent the need
to standardize pediatric palliative care and psychosocial care to ensure that
every child and caregiver, no matter where they are located and what their
ethnicity is, can receive the high-quality care they deserve, he said.

In closing, Wolfe thanked the participants for their willingness to
break down silos and share ideas. She said many great suggestions had been
discussed that could help make quality of life for children and families a
priority of cancer research and clinical care (see Box 1). She also emphasized
that “we need less variability across our centers, greater uniformity, and
greater access to measures to both continue monitoring and improve our
care outcomes.”

The next key steps are to prioritize and disseminate what we know,
and to continue refining pediatric cancer care based on novel work, Wolfe
said. “These questions are important for us to answer as a community. Our
work is not done until all families facing the unthinkable receive optimal
care that supports cure and quality of life—so they have the opportunity to
both survive and thrive.”
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Appendix

Statement of Task and Workshop
Agenda

STATEMENT OF TASK

An ad hoc committee will plan and host a 1.5-day public workshop
that will feature invited presentations and panel discussions. Workshop
participants will examine evidence and efforts for integrating quality-of-life
strategies into childhood cancer clinical research and practice as well as drug
and diagnostic development.

Participants will be invited to discuss topics that may include

* An overview of the symptoms and late effects experienced by the
majority of children diagnosed with cancer;

e The current evidence base and strategies to support early integration
of palliative care and psychosocial support into pediatric oncology;

e The current evidence base and strategies to support quality of life
and to prevent, minimize, or address toxicities and associated symp-
toms and late effects;

* Dotential action steps for effectively applying the available evidence
on palliative care, psychosocial support, survivorship, and quality
of life for pediatric cancer patients and their families; and

*  Key gaps in the evidence base and the challenges and opportunities
to address those gaps to improve the care and outcomes for pediatric
cancer patients and their families.
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COMPREHENSIVE CANCER CARE

The committee will develop the agenda for the workshop sessions,

select and invite speakers and discussants, and moderate the discussions.
An individually authored workshop summary of the presentations and
discussions at the workshop will be prepared by a designated rapporteur in
accordance with institutional guidelines.

7:45 am

8:00 am

8:20 am

WORKSHOP AGENDA

March 9, 2015

Registration

Welcome from the National Cancer Policy Forum (NCPF)
and the American Cancer Society (ACS)

e Patricia Ganz, UCLA, NCPF Vice Chair

e Otis Brawley, ACS

Overview of the Workshop
¢ Joanne Wolfe, Dana-Farber Cancer Institute,
Workshop Planning Committee Chair

Session 1: The Current Pediatric Oncology
Landscape—An Imperative for Change
Moderator: Phillip Pizzo, Stanford University

Unique clinical and basic science perspectives, and
challenges to and opportunities for further treatment
advances in pediatric oncology

* Gregory Reaman, FDA

Review of cancer research and care landscape, challenges of
treatment toxicities, and addressing long-term survivorship
needs and late effects experienced by the majority of
children diagnosed with cancer

* Smita Bhatia, University of Alabama at Birmingham

The patient and family experience: Critical opportunities
to advance progress and improve quality of care

* Mary Jo Kupst, Medical College of Wisconsin
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10:15 am

10:30 am

12:30 pm

103

Group Discussion

Opening statements from the parent perspective

* Jennifer Cullen, American Childhood Cancer Organization
* Eric Sandler, Nemours Children’s Hospital

Break

Session 2: Consideration of Patient/Family Engagement
in Assessing the Pediatric Pipeline—Innovations in
Treatment Research and Development

Moderator: Malcolm Smith, NCI

Academic perspective on clinical research

* Lillian Sung, The Hospital for Sick Children, Toronto

Stakeholder engagement: Practical opportunities and
approaches to improve the research and development
landscape

¢ Beth Anne Baber, The Nicholas Conor Institute

e Lee Greenberger, Leukemia & Lymphoma Society

Industry panel on patient- and parent-reported outcome
measures: Mechanisms and management as decision points
in drug development

o Christina Theodore-Oklota, Genentech

* Christina Bucci-Rechtweg, Novartis

* Mary Brigid Bradley-Garelik, Bristol-Myers Squibb

Group Discussion

Lunch Break
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1:15 pm

3:00 pm

3:15 pm

COMPREHENSIVE CANCER CARE

Session 3: Integrating Pediatric Palliative Care—
Ensuring Child and Family Well-Being Along the
Continuum

Moderator: Chris Feudtner, The Children’s Hospital of
Philadelphia

Current practices for providing pediatric palliative and
psychosocial care

e Lori Wiener, NCI

Strategies for improving communication and early
integration in all care settings and systems
¢ Jennifer Mack, Dana-Farber Cancer Institute

Addressing workforce development needs and current gaps
in the evidence
¢ Joanne Wolfe, Dana-Farber Cancer Institute

Group Discussion

Opening statements from the parent perspective

* Gavin Lindberg, The EVAN Foundation

¢ Victoria Sardi-Brown and Peter Brown, Mattie Miracle
Cancer Foundation

Break

Session 4: Improving Care Transitions for Children and
Families Across the Continuum
Moderator: Eric Sandler, Nemours Children’s Health System

Family support through transitions and family/peer
influence on adjustment to childhood cancer
* Robert Noll, University of Pittsburgh

Early-phase transitions in care
 Lisa Schwartz, The Children’s Hospital of Philadelphia
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Supporting adult survivors of childhood cancer
e Kevin Oeffinger, Memorial Sloan Kettering Cancer
Center

Survivor perspective

* Melinda Marchiano
Group Discussion

5:15 pm Wrap-Up Day 1 and Adjourn

March 10, 2015

7:30 am Registration

8:00 am Session 5: Enhancing Pediatric Cancer Research
and Care Through Patient and Family Engagement,
Screening, and Patient-/Parent-Reported Outcomes
Moderator: Peter Adamson, Children’s Oncology Group
Instrument/scale development for use across developmental

stages
e Pamela Hinds, Children’s National Health System

Psychosocial assessment tools and the pediatric psychosocial
preventative health model

* Anne Kazak, Nemours Children’s Health System

Distress screening requirements

¢ Paul Jacobsen, H. Lee Moffitt Cancer Center
Group Discussion

9:45 am Break
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10:00 am

11:30 am

11:45 am

COMPREHENSIVE CANCER CARE

Session 6: Pediatric Oncology Data Collection and
Registries—Measuring, Documenting, and Reporting
on Treatment Impact

Moderator: Lori Minasian, NCI

Future directions for coordination and standardization of data

collection/outcomes measurement in pediatric oncology

* Richard Aplenc, The Children’s Hospital of
Philadelphia

Measures of poverty prevalence in pediatric oncology
families and screening tool design for identifying at-risk
families

¢ Kira Bona, Dana-Farber Cancer Institute

Exemplars from adult and pediatric cancer care
* Bryce Reeve, University of North Carolina at Chapel Hill

Registries for children treated with radiation therapy

e Torunn Yock, Massachusetts General Hospital, Harvard
Medical School

Group Discussion

Workshop Wrap-Up and Next Steps
e Otis Brawley

¢ Joanne Wolfe

Adjourn
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