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Progress in therapy has made survival into adulthood a reality for most
children, adolescents, and young adults with a cancer diagnosis today.
Notably, this growing population remains vulnerable to a variety of
long-term therapy-related sequelae. Systematic ongoing follow-up of
these patients is, therefore, important to provide for early detection of
and intervention for potentially serious late-onset complications. In
addition, health counseling and promotion of healthy lifestyles are
important aspects of long-term follow-up care to promote risk
reduction for physical and emotional health problems that commonly
present during adulthood. Both general and subspecialty health care
providers are playing an increasingly important role in the ongoing care
of childhood cancer survivors, beyond the routine preventive care,
health supervision, and anticipatory guidance provided to all patients.
This report is based on the guidelines that have been developed by the
Children’s Oncology Group to facilitate comprehensive long-term
follow-up of childhood, adolescent, and young adult cancer survivors
(www.survivorshipguidelines.org).

BACKGROUND INFORMATION
Cancer is diagnosed in approximately 20 000 children and 80 000
adolescents and young adults annually in the United States.1 Before
1970, almost all children, adolescents, and young adults with cancer
died of their primary disease. However, rapid improvements in
multimodal treatment regimens (chemotherapy, radiotherapy, surgery,
and immunotherapy), coupled with aggressive supportive-care
regimens, have resulted in survival rates that continue to increase. The
current estimated 5-year overall survival rate for childhood, adolescent,
and young adult malignancies exceeds 80%,2 which translates into
increasing numbers of long-term survivors, now estimated to approach
500 000 in the United States, who may seek ongoing care from
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community primary and
subspecialty providers.3 The
Childhood Cancer Survivor Study,
the largest and most extensively
characterized cohort of 5-year
survivors of childhood cancer in
North America, reported that
survivors receive most of their care
from primary care providers.4

Furthermore, the proportion of
survivors reporting survivor-focused
care that includes regular risk-based
surveillance and prevention
strategies related to their previous
cancer and its treatment decreases
with increasing time from cancer
diagnosis. Thus, primary care
providers (pediatricians, family
practitioners, internists,
practitioners trained in internal
medicine and pediatrics, and
advanced practice providers) are
likely to have an increasingly vital
role in caring for this rapidly
growing population.

STATEMENT OF PROBLEM

Cancer and its treatment may result
in a variety of physical and
psychosocial effects that predispose
long-term survivors to excess
morbidity and early mortality when
compared with the general
population.5–10 Virtually every organ
system can be affected by the
chemotherapy, radiation, surgery,
and/or immunotherapy required to
achieve a cure. Late complications of
treatment may include problems
with organ function, growth and
development, neurocognitive
function and academic achievement,
and the potential for additional
cancers. Cancer and its treatment
also have psychosocial consequences
that may adversely affect family
and/or peer relationships,
educational attainment (both formal
and practical knowledge gained
from real-world experience),
vocational and employment
opportunities, and insurance and
health care access. In addition,
survivors may experience troubling

body image changes or suffer from
chronic symptoms (eg, fatigue,
dyssomnia, pain) that adversely
affect emotional health and quality
of life. A young person’s and a
family’s lives are forever changed
when touched by the cancer
experience, and it is critical to
provide rehabilitation services to
survivors who highly value good
health and unrestricted performance
status. Equally important is reaching
out to young adult survivors who
may be separated from their
families and face more challenges in
adhering to healthy lifestyles and
accessing health care services.

Late effects after childhood,
adolescent, and young adult cancer
are common. Two of every 3
childhood cancer survivors will
develop at least 1 late-onset
therapy-related complication; in 1 of
every 4 cases, the complication will
be severe or life-threatening.6,11

Among clinically ascertained
cohorts, the prevalence of late
effects is higher because of the
subclinical and undiagnosed
conditions detected by screening
and surveillance measures.8

Childhood, adolescent, and young
adult cancer survivors, therefore,
require ongoing comprehensive
long-term follow-up care to optimize
long-term outcomes by successfully
monitoring for and treating the late
effects that may occur as a result of
previous cancer therapies, as well as
anticipatory guidance and health
promotion efforts addressing
primary and secondary prevention
of chronic disease. Access to care
and services that address health
risks predisposed by cancer and its
treatment can optimize achievement
of independent living, employment,
and insurance access, which is
particularly important for a
population at risk for
multimorbidity.

Because health risks associated with
cancer are unique to the age at

treatment and specific therapeutic
modality, it is important that follow-
up evaluations and health screening
be individualized on the basis of
treatment history. To facilitate
comprehensive and systematic
follow-up of childhood, adolescent,
and young adult cancer survivors,
the Children’s Oncology Group
(COG) organized exposure-based
health screening guidelines. This
clinical report presents pediatricians
and other health care professionals
with guidance for providing high-
quality long-term follow-up care and
health supervision for survivors of
pediatric, adolescent, and young
adult malignancies by incorporating
long-term follow-up guidelines
developed by the COG into their
practice12 and by maintaining
ongoing interaction with oncology
subspecialists to facilitate
communication regarding any
changes in follow-up
recommendations specific to the
cancer survivors under their care.

METHODS: DEVELOPMENT OF LONG-
TERM FOLLOW-UP GUIDELINES

The COG is a cooperative clinical
trials group supported by the
National Cancer Institute with more
than 200 member institutions. In
January 2002, at the request of the
Institute of Medicine (now the
National Academy of Medicine), a
multidisciplinary panel within the
COG initiated the process of
developing comprehensive risk-
based, exposure-related
recommendations for screening and
management of late treatment-
related complications potentially
resulting from therapy for
childhood, adolescent, and young
adult cancers. The resulting
comprehensive resource, the
Children’s Oncology Group Long-Term
Follow-Up Guidelines for Survivors of
Childhood, Adolescent, and Young
Adult Cancers (COG LTFU
Guidelines),12 is designed to raise
awareness of the risk of late
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treatment-related sequelae to
facilitate early identification and
intervention for these complications,
standardize follow-up care, improve
quality of life, and provide guidance
to health care professionals,
including pediatricians, who
supervise the ongoing care of young
cancer survivors.

The COG LTFU Guidelines are
designed for use in asymptomatic
childhood, adolescent, and young
adult survivors presenting for
routine health maintenance at least
2 years after completion of cancer-
directed therapy (eg, surgery,
chemotherapy, radiation,
immunotherapy), whether the
survivor is receiving care in a
pediatric cancer center, a specialized
adolescent-young adult program, an
adult-focused oncology program, a
long-term follow-up program, or
community primary care practice.
The guidelines are not designed for
primary cancer-related surveillance,
which is an important component of
survivorship care that generally
continues under the guidance of the
treating oncologist throughout the
period when the patient remains at
highest risk of relapse but may
ultimately be transferred to
community primary care providers
(pediatricians, family physicians,
internists, practitioners trained in
internal medicine and pediatrics,
and advanced practice providers).
This period of risk varies depending
on diagnosis and is generally highest
in the first few years, with the risk
decreasing significantly as time from
diagnosis lengthens.

COG LTFU Guidelines Methodology

The methodology used in developing
these guidelines has been described
elsewhere.12 Briefly, evidence for
development of the COG LTFU
Guidelines was collected by
conducting a complete search of the
medical literature for the previous
20 years via Medline. A panel of

experts in the late effects of
childhood and adolescent cancer
treatment then reviewed and scored
the guidelines using a modified
version of the National
Comprehensive Cancer Network
Categories of Consensus system.
Task forces within the COG monitor
the literature on an ongoing basis
and provide recommendations for
guideline revision as new
information becomes available.
These task forces include general
pediatricians and other primary care
providers to incorporate a primary
care perspective and facilitate
effective dissemination of these
guidelines into the real-world
setting.

The COG LTFU Guidelines are
updated on an every-5-year cycle to
ensure that recommendations reflect
currently available evidence
published in peer-reviewed journals.
Multidisciplinary system-based task
forces (>160 COG members) are
responsible for monitoring the late
effects literature, performing
systematic searches, summarizing
and evaluating the evidence, and
presenting recommendations for
guideline revisions to a
multidisciplinary panel of late
effects experts. Task force activities
involve senior leaders who mentor
early career physicians and other
health care professionals in
acquiring the leadership and
methodologic skills to sustain
guideline activities as a task force
chair or member. A formal training
program has been developed that
includes a series of webinars
(available live and recorded and
archived on COG Web site) and one-
on-one mentorship activities with
COG LTFU Guideline task force chairs
and leadership.

COG LTFU Guidelines Version 5.0

The COG LTFU Guidelines is an
online resource (available at www.
survivorshipguidelines.org). The COG

LTFU Guidelines Version 5.0 features
165 sections of risk-based exposur-
e-related clinical practice guidelines
for screening and management of
late effects resulting from treatment
of pediatric malignancies related to
any cancer experience, blood prod-
uct transfusion, specific chemothera-
peutic agents, radiation exposures to
targeted tissues and/or organs,
hematopoietic cell transplant (as
well as transplant with chronic
graft-versus-host disease), specific
surgical procedures, and adult-onset
cancer screening for standard and
high-risk groups. Version 5.0 fea-
tures key changes, including guide-
line recommendations and content
based on new research related to
thresholds and risk factors for car-
diovascular toxicity after treatment
with anthracycline chemotherapy
and chest radiation, prevalence data
regarding pregnancy-associated car-
diomyopathy, prevalence data
related to occurrence of multiple
hormonal deficiencies among survi-
vors treated with cranial irradiation,
and improved risk estimates about
the contribution of radiation dose
and treatment volume to risk of
developing subsequent breast and
colorectal carcinomas. In addition,
previous radiation threshold doses
linked to specific screening recom-
mendations have been removed for
all but 5 sections because organ
dosimetry is often not available to
guide implementation of screening.
This approach provides uniform
screening recommendations for sur-
vivors with target organs receiving
radiation exposure at any dose,
which the expert panel agreed was
reasonable considering that the
screening recommendations focus
primarily on history and physical
examination, with only limited rec-
ommendation for laboratory or
other diagnostic evaluations. Finally,
the guideline format has been sub-
stantially simplified to provide clini-
cal users with concise presentation
of specific therapeutic exposures,
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potential late effects, screening
recommendations, and relevant
counseling and educational resour-
ces for the provider and survivors.
Each guideline section features a
brief summary of patient charac-
teristics (eg, age, sex, preexisting
or comorbid conditions, behavioral,
etc) that have been reported to
modify the risk of specific late
effects and cancer- and treatmen-
t-related factors important for con-
sideration in the delivery of
personalized survivor-focused
care,13 clarifying information about
the potential late effect or surveil-
lance recommendations and repre-
sentative references. The simplified
guideline content is also featured
in the Passport for Care, a Web--
based resource that facilitates the
generation of a personalized sur-
veillance plan based on the COG
LTFU Guidelines available at
https://cancersurvivor.
passportforcare.org/.14

This revised clinical report, “Long-
term Follow-up Care for Childhood,
Adolescent, and Young Adult Cancer
Survivors,” has been updated to
enhance awareness among health
care providers about the content
and scope of this comprehensive
resource and to offer time-efficient
methods of using the large amount
of valuable information in the COG
LTFU Guidelines to streamline the
provision of care for these survivors.
Table 1 provides a summary of
selected treatment exposures and
associated late effects by organ
system as outlined in the COG LTFU
Guidelines. Figure 1 provides an
example of an exposure-based
recommendation from the COG LTFU
Guidelines. Full details about 155
cancer treatment–related potential
biomedical and psychosocial late
effects, surveillance
recommendations, patient
educational materials, and other
resources and Web sites pertinent
to the specific health risks are

available at www.
survivorshipguidelines.org.

CLINICAL APPLICATION OF COG LTFU
GUIDELINES

Malignancies presenting in
childhood, adolescence, and young
adulthood encompass a spectrum of
diverse histologic subtypes that
have been managed with
heterogeneous and evolving
treatment approaches. Over the last
20 years, treatment protocols for
localized and biologically favorable
presentations of cancers have been
modified substantially to reduce the
risk of therapy-related
complications. Conversely, therapy
has been intensified for many
advanced and biologically
unfavorable cancers to optimize
disease control and long-term
survival. Thus, not all childhood,
adolescent, and young adult cancer
survivors have similar risks of late
treatment effects, including those
with the same diagnosis.
Importantly, cancer treatment
strategies continue to evolve as a
result of discoveries in cancer
biology and therapeutics as well as
improved understanding about late
effects.

Evaluating a Survivor’s Risk of Late
Effects

In general, the risk of late effects is
directly proportional to the intensity
of therapy required to achieve and
maintain disease control. Longer
treatment with higher cumulative
doses of chemotherapy and
radiation, multimodal therapy, and
relapse therapy increases the risk of
late treatment effects. Specifically,
the risk of late effects is related to
the type and intensity of cancer
therapy (eg, surgery, radiotherapy,
chemotherapy, immunotherapy, and
hematopoietic stem cell transplant)
and the patient’s age at the time of
treatment. Chemotherapy most often
results in acute effects, some of
which may persist and cause

problems as the survivor ages. Many
radiation-related effects on growth
and development, organ function,
and carcinogenesis may not
manifest until many years after
cancer treatment. The young child is
especially at risk for delayed
treatment toxicity, affecting linear
growth, skeletal maturation,
intellectual function, sexual
development, and organ function. It
is important that health care
professionals who provide care
across a continuum of
developmental periods also
recognize that childhood cancer
survivors face unique vulnerabilities
related to their age at diagnosis and
treatment. Table 2 provides
examples of clinical and treatment
factors that influence the risk of
specific late effects after treatment
of a common childhood (acute
lymphoblastic leukemia) and
adolescent-young adult
(osteosarcoma) cancer. The diversity
and potential interplay of factors
contributing to cancer-related
morbidity are further illustrated in
the case presentations summarized
in Table 3.

Using the COG LTFU Guidelines to
Plan Survivorship Care

Risk-based care involving a
systematic plan for lifelong
screening, surveillance, and
prevention that incorporates risks
on the basis of previous cancer,
cancer therapy, genetic
predispositions, lifestyle behaviors,
and comorbid health conditions is
recommended for all survivors.13

Information critical to the
coordination of risk-based care
includes the date of cancer
diagnosis, cancer histology, organs
and/or tissues affected by cancer,
and specific treatment modalities
(such as surgical procedures,
chemotherapeutic agents, and
radiation treatment fields and
doses) and history of bone marrow
or stem cell transplant and blood
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product transfusion. Knowledge of
cumulative chemotherapy dosages
(eg, for anthracycline agents), or
dose intensity of administration (eg,
for methotrexate), also is important
in estimating risk and screening
frequency. This pertinent clinical
information can be organized into a
treatment summary that interfaces
with the COG LTFU Guidelines to
facilitate identification of potential
late complications and
recommended follow-up care (Fig
2). Because of the diversity and
complexity of childhood, adolescent,
and young adult cancer therapies,
the treating oncology center
represents the optimal resource for
this treatment information.

Furthermore, the need for ongoing,
open lines of communication
between the cancer center and the
primary care provider is critical.

Coordination of risk-based care for
childhood, adolescent, and young
adult cancer survivors requires a
working knowledge about cancer-
related health risks and appropriate
screening evaluations or access to a
resource that contains this
information. Often, late effects
present as a distinct clinical entity
(eg, growth failure, heart failure,
academic underachievement, etc)
remote from cancer diagnosis and
treatment. The primary care
physician should consistently

consider the contribution of cancer
and its treatment to physical and
emotional health conditions
presenting in survivors, use the COG
LTFU Guidelines to identify linkages
of late effects and therapeutic
exposures, and consult with local
pediatric oncologists and/or late
effects specialists to develop a
strategy for further investigation.
The COG LTFU Guidelines represent
a comprehensive resource that can
be used to plan cancer survivorship
care, as outlined in Fig 3.
Individualized recommendations for
long-term follow-up care of
childhood, adolescent, and young
adult cancer survivors can be
customized from the COG LTFU

FIGURE 1 Example of an exposure-based recommendation from the COG LTFU Guidelines. (Reprinted with permission from Children’s Oncology Group. Long-
Term Follow-Up Guidelines for Survivors of Childhood, Adolescent and Young Adult Cancers. Version 5.0. Monrovia, CA: Children’s Oncology Group;
2018. Available at: www.survivorshipguidelines.org. Accessed April 21, 2021) BCNU, carmustine; CCNU, lomustine; DLCO, diffusing capacity of car-
bon monoxide; PFT, pulmonary function testing; SCUBA, self-contained underwater breathing apparatus; TBI, total body irradiation.
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TABLE 2 Clinical and Treatment Factors Influencing Risk of Late Effects After Childhood, Adolescent, and Young Adult Cancer

Factor Reason Example(s)

Age at diagnosis of
cancer

Age at diagnosis influences vulnerability to specific cancer
treatment–related complications.

Young children experience a higher risk of
neurocognitive deficits after cranial irradiation
compared with adolescents.37 Young girls, compared
with older adolescents, are less vulnerable to
alkylating agent–induced ovarian insufficiency because
of their larger primordial follicular pool.38

Sex The risk of some cancer treatment–related toxicities
varies by sex.

Boys are more sensitive to gonadal injury after alkylating
agents compared with girls.39 Breast cancer risk in
women treated with chest radiation is comparable to
BRCA mutation carriers and warrants early initiation
of breast cancer surveillance.40

Tissues and organs
involved by cancer

Malignant infiltration of normal tissues may result in
permanent deficits.

Survivors of central nervous system tumors may have
long-term neurologic, neurosensory, or
neuroendocrine late effects related to tumor
location.41 Survivors of retroperitoneal tumors (eg,
Wilms tumor, neuroblastoma) experience increase risk
of scoliosis.42

Surgery Specific surgical procedures may be associated with
increased risks for chronic symptoms or health
conditions.

Sarcoma survivors treated with limb-sparing surgeries
may have chronic pain or performance restrictions.43

Survivors of Wilms tumor have an increased risk of
hypertension after nephrectomy.44

Chemotherapeutic
agents

Chemotherapeutic agents have unique organ and/or tissue
toxicity profiles, many of which are dose related.
Knowledge of specific chemotherapy agents received is
needed to determine type and magnitude of late effects
risk.

Anthracyclines are associated with increased risk of
cardiomyopathy.45 Cisplatin increases the risk of
hearing loss and renal dysfunction.46 Alkylating agents
increase the risk of gonadal injury and infertility.38

Radiotherapy The potential for radiation injury to normal tissues is
directly related to the organs and tissues in the
radiation treatment field and dose delivered.

HPA dysfunction is common after cranial radiation. HPA
systems affected show relationships to dose, with
growth hormone deficiency presenting at much lower
dose exposure compared with gonadotropin
deficiency.47

Hematopoietic cell
transplant

In addition to risks associated with chemotherapy and
radiation, survivors may experience health risks
associated with immune system alterations after
hematopoietic cell transplant.

Survivors who are transplant recipients have higher
risks of subsequent malignancies involving epithelial
and mucosal tissues.48

Preexisting and
comorbid conditions

Common comorbid conditions can exacerbate cancer
treatment–related toxicity. Management of ongoing
comorbidities should be addressed during follow-up
visits.

Hypertension potentiates anthracycline-associated risk
for heart failure.49 Diabetes and hypertension
potentiate radiation-associated risk for stroke.50

Health behaviors and
lifestyle

Health behaviors can mitigate or magnify risk of cancer
treatment–related toxicities.

Adherence to recommended levels of moderate to
vigorous physical activity reduces risk of major
cardiac events and mortality in childhood cancer
survivors.51,52 Smoking increases the risk of
pulmonary function deficits and subsequent
malignancies.53

Psychosocial Sociodemographic factors may affect survivors’ access to
health care and resources to prevent or remediate late
effects. Premorbid and comorbid emotional health
conditions are associated with adverse outcomes.

Survivors with (of those from households with) lower
income and educational levels are more vulnerable to
impaired health status and financial toxicity.9,54

Survivors experiencing psychological distress are
more likely to participate in health-risking behaviors
(eg, tobacco, alcohol, and substance use).55,56

Genetics Cancer predisposition genes as well as common genetic
variants (single-nucleotide polymorphisms) are
associated with increased risk of subsequent
neoplasms and other treatment-related organ
dysfunction.

Survivors of retinoblastoma with RB1 mutation (all
bilateral and familial cases) have an increased risk of
subsequent malignant neoplasms, especially
osteosarcoma.57 Several genetic variations that may
modify risk for cardiomyopathy in anthracycline-
exposed survivors (eg, SLC28A3, UGT1A6, RARG, CELF4,
HAS3) have been identified.58

HPA, hypothalamic-pituitary axis.
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Guidelines on the basis of each
patient’s treatment history, age, and
sex into a survivorship care plan
that is ideally developed by, or in
coordination with, the oncology
subspecialist. The survivorship care
plan is a living document that is
meant to be reviewed by survivors
and their health care providers at
least yearly and updated as new
health conditions emerge and health
behaviors change over time. In
addition, the COG LTFU Guidelines
provide information to assist with
risk stratification, allowing the
health care provider to address
specific treatment-related health
risks that may be magnified in
individual patients because of
familial or genetic predisposition,
sociodemographic factors, or
maladaptive health behaviors. The
patient education materials, known
as “health links,” that accompany the
COG LTFU Guidelines, are specifically
tailored to enhance health
supervision and promotion in this
population by providing simplified
explanations of guideline-specific
topics in lay language.15 The COG
LTFU Guidelines, associated patient
education materials, and

supplemental resources to enhance
guideline application, including clinical
summary templates, can be
downloaded from www.
survivorshipguidelines.org. A Web--
based platform that generates online
therapeutic summaries with simulta-
neous output of patient-specific
guidelines on the basis of exposure
history, age, and sex is now accessible
to institutions providing pediatric
oncology follow-up care (https://
cancersurvivor.passportforcare.org/).14

DISCUSSION AND RECOMMENDATIONS

Pediatricians and other primary
care health care professionals are
uniquely qualified to deliver
ongoing health care to childhood,
adolescent, and young adult cancer
survivors, because they are already
familiar with health maintenance
and supervision for healthy
populations and provide care for
patients with complex chronic
medical conditions. The concept of
the medical home has been
endorsed by the American Academy
of Pediatrics as an effective model
for coordinating the complex health
care requirements of children with

special needs, such as childhood
cancer survivors, to provide care
and preventive services that are
accessible, continuous,
comprehensive, family centered,
coordinated, compassionate, and
culturally effective.16 Within this
framework, the pediatrician is able
to view the cancer survivor in the
context of the family and to assist
not only the survivor but also the
parents and siblings in adapting to
the new normal of cancer
survivorship. The focus of care for
the childhood cancer survivor seen
in a primary care practice is not the
cancer from which the patient has
now recovered but, rather, the
actual and potential physical and
psychosocial sequelae of cancer and
its therapy and its impact on family
functioning. Childhood, adolescent,
and young adult cancer survivors
are at a substantially increased risk
of morbidity and mortality when
compared with the general
population.5–10 This updated
clinical report delineates
recommendations that are aimed at
facilitating this vulnerable
population’s access to high-quality
survivorship.

TABLE 3 Examples of 2 Survivors: Factors Contributing to Cancer-Related Morbidity After Childhood and Adolescent-Young Adult Cancer

Factor Example 1: Leukemia Example 2: Solid Tumor

Patient 3-y-old boy 16-y-old girl
Tumor Acute lymphoblastic leukemia, B lineage, average risk,

without CNS involvement
Embryonal rhabdomyosarcoma of the chest wall, stage II

Treatment Antimetabolites (by mouth, IV, intrathecal), asparaginase,
corticosteroids, cyclophosphamide (moderate dose),
doxorubicin (low dose), vincristine

Dactinomycin, vincristine, chest radiation (36 Gy)

Potential late effects Peripheral neuropathy; osteopenia or osteoporosis;
osteonecrosis (rare for this age); cataracts (rare);
hepatic dysfunction (very rare); renal insufficiency (very
rare); neurocognitive deficits; leukoencephalopathy;
hemorrhagic cystitis, bladder malignancy (very rare);
secondary myelodysplasia or myeloid leukemia (very
rare); gonadal dysfunction (rare); cardiomyopathy,
congestive heart failure, arrhythmia (very rare); dental
maldevelopment, periodontal disease, excessive dental
caries

Peripheral neuropathy, subclavian artery disease, cardiac
complications (cardiomyopathy, congestive heart
failure, arrhythmia, subclinical left ventricular
dysfunction, valvular disease, atherosclerotic heart
disease, myocardial infarction, pericarditis, pericardial
fibrosis), pulmonary complications (fibrosis,
interstitial pneumonitis, restrictive or obstructive lung
disease), esophageal stricture, breast tissue
hypoplasia, breast cancer, scoliosis or kyphosis,
shortened trunk height, secondary benign or
malignant neoplasms in radiation field

Genetics and familial Diabetes mellitus, type 2 Hypertension, early coronary artery disease
Comorbid conditions Obesity, anxiety Hypertension, depression
Health behaviors Sedentary lifestyle Smoker
Aging Reduced bone mineral density Cardiomyopathy

Recognition of dose-related toxicities has resulted in modification of therapies and has substantially reduced risk of some late effects. CNS, central nervous system; IV,
intravenous.
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Recommendation 1: Primary Health
Care Professionals Should Work
Collaboratively With the Oncology
Subspecialist to Develop and
Implement the Survivorship Care
Plan and Coordinate Survivorship
Care

Ideally, the survivorship care plan is
developed through a shared
partnership that includes the
primary care and oncology
subspecialty providers, the survivor,

and the family. Community
providers can request a cancer
treatment summary and
survivorship care plan from the
oncology center if this is not
provided at the time that the
survivor transitions back to the
primary care setting. If a
survivorship care plan is not
provided by the primary oncology
team, COG-affiliated subspecialty
survivorship clinics can be consulted

for assistance in coordinating
survivorship care.17 In addition to
the COG LTFU Guideline
recommendations for late effects
screening, the ideal survivorship
care plan delineates provider(s)
who will be coordinating the
indicated screening evaluations and
identifies provider(s) responsible for
communicating and explaining the
results to the patient and/or
caregivers.

FIGURE 2 Sample template for cancer treatment summary containing essential data elements necessary for generating long-term follow-up guidelines.
(Reprinted with permission from Children’s Oncology Group. Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent and Young
Adult Cancers. Version 5.0. Monrovia, CA: Children’s Oncology Group; 2018. Available at: www.survivorshipguidelines.org. Accessed April 21, 2021)
TBI, total body irradiation.
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Recommendation 2: The COG LTFU
Guidelines Should Be Used to Guide
the Development of an
Individualized Follow-up Plan
(Survivorship Care Plan) Based on
the Childhood, Adolescent, or Young
Adult Survivor’s Specific Cancer
Treatment and Risk of Late
Complications

Although late treatment effects can be
anticipated in many cases on the basis
of therapeutic exposures, the risk to
an individual patient is modified by
multiple factors. The patient with
cancer may present with premorbid
health conditions that influence
tolerance to therapy and increase the
risk of treatment-related toxicity.
Cancer-related factors, including
histology, tumor site, and tumor
biology and/or response, often dictate
treatment modality and intensity.
Patient-related factors, such as age at
diagnosis and sex, may affect the risk
of several treatment-related
complications. Sociodemographic

factors, such as household income,
educational attainment, and
socioeconomic status, often influence
access to health insurance, remedial
services, and appropriate risk-based
health care. Organ senescence in aging
survivors may accelerate presentation
of age-related health conditions in
survivors with subclinical organ injury
or dysfunction resulting from cancer
treatment. Genetic or familial
characteristics may also enhance
susceptibility to treatment-related
complications. Problems experienced
during and after treatment may
further increase morbidity. Health
behaviors, including tobacco and
alcohol use, sun exposure, and dietary
and exercise habits, may increase the
risk of specific therapy-related
complications. The COG LTFU
Guidelines can assist the physician in
maintaining a balance between
overscreening (which could potentially
cause undue fear of unlikely but

remotely plausible complications as
well as higher medical costs resulting
from unnecessary screening) and
underscreening (which could miss
potentially life-threatening
complications, thus resulting in lost
opportunities for early intervention
that could minimize morbidity).

Recommendation 3: The
Survivorship Care Plan Should
Include Screening for Potential
Adverse Medical and Psychosocial
Effects of the Cancer Experience

The follow-up evaluations of
childhood, adolescent, and young
adult cancer survivors should be
individualized on the basis of their
treatment history and may include
screening for such potential
complications as thyroid or cardiac
dysfunction, second malignant
neoplasms, neurocognitive
difficulties, and many others.13 In
addition, providers should be
mindful of the psychosocial late

• Request a cancer treatment summary and survivorship care plan from the survivors’ 
oncology team if possible. 

• Request medical records to organize a cancer treatment summary and survivorship care 
plan if a care plan is not provided by the oncology team. 

• Use the summary of cancer treatment template at www.survivorshipguidelines.org or 
https://cancersurvivor.passportforcare.org/ to develop the survivorship care plan. 

• Identify patient (eg, age at diagnosis, sex), cancer (eg, histology, involved organs and/or
tissues), and treatment (surgery, chemotherapy, radiotherapy, hematopoietic cell transplant)
details that may influence the risk of late effects.

  
 

  

• Consult the COG LTFU Guidelines at www.survivorshipguidelines.org to determine health 
risks associated with specific exposures and recommended health screening. Use the 
bookmark feature to identify the guideline sections pertinent to your survivor. 

• Consider patient- and cancer treatment–related factors, preexisting and/or comorbid health  
conditions, and health behaviors, as appropriate, that may increase risk listed under 
“Additional Information” of each guideline section. 

• Use the COG LTFU Guidelines health links and other educational resources listed under  
“Further Considerations.” 

• Address psychosocial factors that can affect access to health care and resources to prevent 
or remediate late effects. 

• Contact an established long-term follow-up childhood cancer survivor program for 
assistance in managing complex survivorship-related needs and identifying survivorship 
resources. COG-affiliated subspecialty survivorship clinics are available at 
https://cogmembers.org/public/lateeffects/default.aspx. 

FIGURE 3 How to use the COG LTFU Guidelines to plan cancer survivorship care.

12 FROM THE AMERICAN ACADEMY OF PEDIATRICS
 by guest on October 28, 2021www.aappublications.org/newsDownloaded from 



effects experienced by youth treated
for cancer, particularly those that
may affect educational and
vocational progress, because
provider advocacy and intervention
can facilitate survivor access to
remedial resources and programs in
504 and individual education plans
and vocational training.18 Likewise,
because emotional health and family
functioning may be affected by the
cancer experience, proactive
assessment of and referral to mental
health services are important to
optimize the quality of survivorship.
Finally, personalized risk
assessment would not be complete
without consideration of
socioeconomic and community
factors that may affect access to
survivorship resources and health
care.

Recommendation 4: The
Survivorship Care Plan Should
Address the Contribution of
Comorbid Health Conditions,
Familial and Genetic Factors, and
Health Behaviors That Affect the
Risk of Chronic Disease and Provide
Interventions and Resources to
Remediate and Prevent Late Effects
of Cancer and Promote Healthy
Lifestyle Behaviors

In addition to screening for late
effects predisposed by previous
therapeutic exposures, promotion of
physical and mental health and well-
being as part of a healthy lifestyle is
an important aspect of long-term
follow-up care in this population.
Numerous investigations have
shown that survivors of childhood,
adolescent, and young adult cancer
have a high rate of chronic health
conditions when followed long-
term,6,8 yet many lack awareness of
their treatment-related health
risks.19–21 For this reason, it is
recommended that health care
professionals provide anticipatory
guidance regarding health
promotion and disease prevention
aimed at minimizing the risk of
future morbidity and mortality

attributable to chronic physical and
mental health conditions. For
example, counseling survivors who
are at risk for obesity,
cardiovascular disease, and
osteoporosis about the importance
of adhering to healthful dietary
guidelines, limiting sedentary
lifestyle with or without screen
time, and having regular physical
activity is important. Education
about cancer- and disease-
prevention benefits offered through
vaccination can also reduce health
risks.

Recommendation 5: Primary Health
Care Professionals Should Work
Collaboratively With the Oncology
Subspecialist to Educate Survivors
and Their Families About Cancer
Treatment–Related Health Risks,
Recommended Health Screening,
and Methods for Risk Reduction

Adolescent and young adult
survivors need appropriate
knowledge, skills, and opportunities
to learn and make decisions about
their own health maintenance needs,
their potential physical and mental
health risks, recommended health
screening related to these risks, the
impact of health behaviors on
physical and mental health risks,
and strategies to reduce health risks.
Collaboration between the oncology
and primary care teams can help to
ensure that survivors’ educational
needs are addressed. Innovative
electronic and mobile health
platforms represent evolving
technologies that can be leveraged
to educate and empower survivors
preparing for health care transitions
by promoting self-management of
chronic health conditions and
connecting them with survivorship
communities and resources.22 The
COG LTFU Guidelines can be used as
a resource to facilitate targeted
education regarding cancer and
treatment-related health risks and
health promotion. The COG LTFU
Guideline health links (available at
www.survivorshipguidelines.org)

can be printed for distribution in the
primary care office setting and are
available for viewing by patients
and their caregivers on the Inter-
net.15 In this process, it is important
for health care professionals to be
aware that some survivors, given
their young age at diagnosis, may
not remember their cancer diagnosis
or the treatment that they received
or may not have been told about
their cancer history.23–25

Recommendation 6: Primary Health
Care Professionals Should Work
Collaboratively With the Oncology
Subspecialist to Prepare Survivors
and Their Families for Health Care
Transitions

Ensuring a smooth transition from
pediatric to adult-oriented health
care services poses additional
challenges in the care of childhood
cancer survivors as they age out of
the pediatric health care system.
Because adults treated for childhood
cancer represent a rare population
in primary care practices, practical
and educational efforts of clinicians
may be focused on more prevalent
primary care issues. Consequently,
family physicians, internists,
practitioners trained in internal
medicine and pediatrics, and
advanced practice providers, who
ultimately assume care of most
adults treated for childhood cancer,
endorse low comfort levels and a
desire for resources and guidance in
managing survivors.26,27 These data
underscore the importance of
communication between oncology
and primary care providers in
health care transition planning.
Pretransition planning is a critical
element in the successful transition
from pediatric to adult-oriented
health care for all adolescents and
young adults with special health
care needs, including cancer
survivors. The medical home model
provides a strong foundation for this
planning.28 The updated American
Academy of Pediatrics clinical report
“Supporting the Health Care
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Transition From Adolescence to
Adulthood in the Medical Home”
emphasizes the critical role of adult
care clinicians in accepting and
partnering with young adults to
optimize health care transitions.29 In
addition, the report provides
practical guidance on the key
elements of transition planning and
implementation for medically
vulnerable populations. For
childhood cancer survivors, a
pretransition plan ideally outlines
the roles of the patient, family,
subspecialty, and community health
care providers in the ongoing care
of the survivor to ensure a
successful transition. Importantly, in
this process, providers should
respect the evolving autonomy and
privacy concerns of adolescents and
young adults in health care
discussions and decision-making,
particularly related to sexual and
reproductive health, which may be
adversely affected by the cancer
experience in some survivors.30,31

Recommendation 7: Primary Health
Care Professionals Should Work
Collaboratively With the Oncology
Subspecialist to Educate Survivors
and Their Families About Resources
to Facilitate Their Access to
Survivorship Care

Laws that extend medical coverage
into young adulthood can facilitate
survivors’ access to timely, high-
quality, and affordable survivorship
care.32 This is particularly relevant
because survivors experience
increased risk for multimorbidity as
they age, and health conditions often
present at a younger age at onset
compared with individuals who
have not had cancer. For example,
primary care providers may not be
aware of the need for early
initiation of breast cancer
surveillance among young adult
women treated with chest radiation
for childhood cancer. Delineating
this risk in the survivorship care
plan and providing appropriate
letters of medical necessity can

facilitate awareness by providers
and insurance coverage of
recommended surveillance
imaging.33 Finally, considering
research demonstrating that a
substantial proportion of young
adult survivors are uninsured or
underinsured, transition planning
should identify community
resources to address medical needs,
including emotional health and
rehabilitation services. Payers
should facilitate communication
among providers in the design of
their provider networks and by
adequate payment for care
coordination.34

SUMMARY

Given the high incidence of late
effects experienced by cancer
survivors, individuals treated for
cancer during childhood,
adolescence, or young adulthood
require long-term follow-up care
from knowledgeable providers so
that their care is appropriately
tailored to their specific treatment-
related risk factors. Models of
survivorship care vary substantially
across clinical settings on the basis
of resource availability. Because
multidisciplinary late effects clinics
are not consistently accessible to or
used by cancer survivors,
pediatricians and other primary care
providers represent critical
participants in delivery of
survivorship care.35,36 The COG
LTFU Guidelines provide a readily
accessible resource to address
knowledge deficits related to health
risks associated with treatment of
childhood, adolescent, or young
adult cancer. Availability of this
resource is particularly important as
the population of long-term
survivors continues to increase as a
result of the effectiveness of
contemporary treatment
approaches.

Ultimately, the goal of this clinical
report from the American Academy

of Pediatrics is to increase the
awareness of general pediatricians
and other primary health care
professionals regarding the readily
available resource of the COG LTFU
Guidelines and the ability to consult
with multidisciplinary long-term
follow-up clinics for childhood,
adolescent, and young adult cancer
survivors. These guidelines can, in
turn, be used to develop a
comprehensive yet individualized
survivorship care plan for each
cancer survivor who can be
supported to work toward a
planned transition to adult health
care providers in primary and
specialty care.

The survivorship care plan is a road
map for primary health care
professionals for providing risk-
based long-term follow-up care in
the community setting. Ongoing
communication between the cancer
center and the primary care
provider is the cornerstone for
providing high-quality care to this
vulnerable patient population.
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