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Overview

Each school day, nearly 46 children, under the age of 15 are diagnosed with cancer. Although the 5-year
survival rate isincreasing, one quarter of children will die five years after diagnosis. According to the
Candlelighters Childhood Cancer Foundation, cancer is the number one killer of American children; more
than Muscular Dystrophy, Asthma, Cystic Fibrosis and AIDS combined.

Cancer facts and figures, from the American Cancer Society, shows that leukemia s and brain/nervous
system tumors account for over 50% of all cancersimpacting children. Neuroblastomas and the
Lymphomas do not fall too far behind.

Considering prevention of childhood cancersis virtually impossible, a great threat is posed when trying to
properly diagnose a child in atimely-manner. It isdifficult to properly diagnosis a child’'s possible
cancerous symptoms, as these symptoms are often misinterpreted as common viruses, such as the flu.

The parent is responsible for being the child’s advocate in proper diagnosis, as the child is often not in
tune with symptoms their bodies present.

Despite the increase in number of cancer diagnoses in children, the National Cancer Institute reports that
mortality has been dropping steadily over the years, creating a 70% survival rate for childhood cancer
survivors. These results come as aresult of increased awareness and advocacy among health
professionals and parents, increased clinical trial participation, and as aresult of better, more advanced
treatment methods.

A study preformed by the Surveillance Epidemiology and End Results (SEER) detailing incidence rates,
death rates, and 5-year survival rates reports these results. From the year 1980 to 2002 incidence rates
have jumped nearly 10%, while mortality rates have dropped close to 50%; causing the 5-year survival
rate to increase by about 17%.

Childhood Cancer White Paper, Spring 2008 3



Clear Definition

Each school day, 46 children are diagnosed with cancer (2). Despite its rarity and the impressive strides in
supportive care and treatment of childhood cancers, cancer is still the leading cause of death from disease in
children younger than 15 years old (3). Cancers in children are often difficult to recognize, making regular
medical checkups vital to the child’s health. Parents should pay close attention to any unusual signs and
symptoms. This may be the key to early diagnosis and higher survival rates for their children.

For every 100,000 children under the age of 15, about 14 new cases of cancer will be diagnosed each year.
Along the same lines, one in every 500-600 children will develop cancer by the age of 15 and one in every 350
will develop cancer by the age of 20 (1). Over the past 20 years, there has been some increase in the
incidence of cancer diagnosis in children, from 11.5 cases per 100,000 children in 1975 to 14.6 per 100,000
children in 2002. During this same time however, death rates declined dramatically and 5-year survival rates
increased for most childhood cancers (4). This improvement in survival rates is due in part to significant
advances in treatment, resulting in cure or long-term remission. Today, up to 70% of all children with cancer
will be cured (5).

Cancers common to Children:

Type Signs and Symptoms
Leukemia Cancer of the bone marrow, accounts for 35% of all
cases.
Most common symptom: excessive bleeding &
bruising.
Brain and other nervous system cancers Cancer involving the cerebellum or brain stem,

accounts for 22% of cases.
Most common symptom: seizure non related to a
high fever, precocious puberty

Neuroblastoma Cancer of the sympathetic nervous system, usually
appearing in the abdomen, accounts for 5-7%. Most
common symptom: lump or mass in the abdomen,
chest, neck, or pelvis.

Wilms Tumor Cancerous tumor of the kidney, accounts for 6-7%.
Most common symptom: lump in abdomen

Non-Hodgkin lymphoma and Hodgkin lymphoma Malignant cell infiltrations of the lymphatic system,
accounts for 4% of cases.
Most common symptom: Swollen lymph node,
especially in the neck, armpit or groin

Rhabdomyosarcoma Fast-growing, highly malignant soft-tissue sarcoma
which arises in undifferentiated striated muscle cells,
accounts for 5-8% of cases.
Most common symptom: lump or swelling, firm
and painless to touch in the extremities and/or the
groin and/or vaginal area

Retinoblastoma Cancer of the eye, accounts for 3-4% of cases.
Most common symptom: Whitish color behind the
pupil, problems with eye movements

Bone Cancers Cancer of the bones, accounts for 6% of cases.
Most common symptom: Swelling or tenderness
around a bone or joint

Osteosarcoma Bone cancer present in bones of the knee, accounts

for 2% of cases.
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Ewing Sarcoma Bone cancer which affects bones of the pelvis, thigh,
upper arm or ribs, accounts for 1%.

3

Among these major types of childhood cancers, leukemia’s, brain and other central nervous system tumors
account for over one-half. About one-third of childhood cancers are leukemia’s, particularly Acute
Lymphoblastic Leukemia. Neuroblastomas, Wilms’ tumors and sarcomas are less common (6).

Childhood Cancer Survival Rates
(SEER Pediatric Monograph, 1999)
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Burden - Including Disparities

National

The American Cancer Society estimated that about 10,400 children under the age of 15 in the US were
diagnosed with cancer in 2007 (3). In the United States in 2005, approximately 9,510 children under age 15
were diagnosed with cancer and about 1,585 children died from the disease (3). Although cancer is the leading
cause of death by disease among U.S. children 1 to 14 years of age, cancer is still relatively rare during
childhood, and on average, 1 to 2 children develop the disease each year for every 10,000 children in the
United States.

Since the 1940’ s, there have been dramatic advances in childhood cancer treatment and survivorship
throughout the United States. (See Appendix 1)
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National Incidence & Mortality
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State
2000-2004 AGE SPECIFIC NORTH CAROLINA CANCER INCIDENCE RATES PER 100,000

POPULATION
Age 0-14
Sites All Whites All Minorities
Cases Rate Cases Rate
ORAL CAVITY 6 0.1 9 0.3
STOMACH . . * *
COLON/RECTUM . . * *
LIVER 19 0.3 6 0.2
LUNG/BRONCHUS * * * *
BONE 48 0.8 19 0.7
SOFT TISSUE 48 0.8 21 0.8
MELANOMA (SKIN) 16 0.3
FEMALE BREAST . . * *
CORPUS UTERI * *
OVARY 6 0.1 5 0.2
PROSTATE * *
TESTES 13 0.2 * *
BLADDER * *
KIDNEY 44 0.8 25 0.9
ENDOCRINE 50 0.9 9 0.3
LEUKEMIA 271 4.6 77 29
BRAIN/OTHER CNS 196 3.3 61 2.3
HgggAKé'\és 22 0.4 7 0.3
N?_NY'MHSSSI\';'ANS 35 0.6 10 0.4
OTHER CANCERS 94 1.6 28 1.1
ALL CANCERS 872 14.9 284 10.7
NC Central Cancer Registry (01,/2008) *Counts less than 5 are suppressed
Numbers are subject to change Rates based on counts of less than 16 are unstable
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2000-2004 AGE SPECIFIC NORTH CAROLINA CANCER MORTALITY RATES PER 100,000

POPULATION
Age 0- 14
_ All Whites All Minorities
Sites
Cases Rate Cases Rate
LIVER 4 0.1 2 0.1
LUNG/BSONCHU 1 0.0
BONE 7 0.1 4 0.2
SOFT TISSUE 12 0.2 7 0.3
MELANOMA
(SKIN) 1 0.0
PROSTATE 1 0.0
KIDNEY 4 0.1 3 0.1
ENDOCRINE 11 0.2 5 0.2
LEUKEMIA 41 0.7 21 0.8
BRAIN/OTHER
CNS 44 0.8 16 0.6
HODGKINS
DISEASE 1 0.0
NON-HODGKINS 5 0.1
LYMPHOMA '
OTHER CANCERS 3 0.1 6 0.2
ALL CANCERS 134 2.3 65 2.5
NC Central Cancer Registry (01,/2008) *Counts less than 5 are suppressed
Numbers ate subject to change Rates based on counts of less than 10 are unstable
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National & State Mortality Rates

Historical Trends (1980-2004)
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Regional
There is not sufficient data regionally for the childhood population of North Carolina.

County

There is not sufficient data for the counties of North Carolina for the childhood population.

Dimensions (including optimal standards)

Prevention

The causes of childhood cancer are for the most part unknown; therefore, few preventative measures exist. In
almost all cases, childhood cancers arise from non-inherited mutations in the genes of growing cells, which
occurs randomly and unpredictably, therefore providing no effective way to prevent these cancers (5).

Research is being done by groups like the National Cancer Institute and the Children’s Oncology Group for
future strategies on possible preventative measures.

Risk Factors

Unlike many adult cancers, childhood cancers have very few, if any, avoidable risk factors although ethnicity
and genetics may play a slight role (3). Families with a history of certain types of cancer should inform
pediatricians, who then might recommend genetic counseling (6).

Various pre and postnatal exposures are known to increase the risk of developing childhood cancers, but for
most cases, the cause remains unknown. Examples of prenatal risk factors include radiation and
diethylstilbestrol (DES). Examples of postnatal risk factors include radiation and some viruses (11).
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Conditions such as Down Syndrome, several other genetic abnormalities, and radiation exposures explain
a very small percentage of childhood cancer cases (6).

Possible Protective Factors

Although prevention and protective factors are largely ineffective at this age. The National Cancer Institute
recommends parents keep their children away from all chemicals and poisons as a precautionary protocol. A
recent study performed by the University of Mainz in Germany reported that young children living near
nuclear power plants have a significantly higher risk of developing leukemia and other forms of cancer (12).
The study went on to say that a connection was observed between the distance of a child’s living environment
to the nearest nuclear power plant and the risk for developing cancer by the age of 5.

Nutrition is also an important protective factor that parents and physicians should monitor. Adequate

calories and protein are essential to a growing child. High protein intake increases healing time, and helps to
rebuild damaged body tissues (1).

Screening & Early Detection

Screening and diagnosis typically begin with the child’s primary care provider who performs a physical
examination and various laboratory studies (11). Most symptoms of childhood cancers tend to mimic other
common pediatric problems (flu-like symptoms) and the proper cancer screening is often negated and
therefore a greater lapse in time between presented symptoms and diagnosis takes place (5).

It is essential that parents pay special attention to symptoms common to childhood cancers. Families with a
history of certain types of cancer should inform their pediatricians. According to the National Cancer
Institute, children with a known genetic link to a certain cancer are at an increased risk and should pay close
attention should symptoms arise(6).

Common Symptoms of Childhood Cancer:

Continued, unexplained weight loss

Headaches, often with eatly morning vomiting

Increased swelling or persistent pain in bones, joints, back, or legs
Lump or mass, especially in the abdomen, neck, chest, pelvis, or armpits
Development of excessive bruising, bleeding, or rash

Constant infections

A whitish color behind the pupil

Nausea which persists or vomiting without nausea

Constant tiredness or noticeable paleness

Eye or vision changes which occur suddenly and persist
Recurrent or persistent fevers of unknown origin

(13)

Care & Treatment

Generally there is a great deal of cooperation among pediatric sub specialists throughout the U.S., and
therefore the care for children with cancer is uniformly excellent. Consultation between treating physicians is
also common and beneficial to the care of the sick child (1).
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Treatment Facilities in NC:

Treatment Facility

Contact Information

Leo W. Jenkin’s Cancer Center
(Pediatric
Hematology/Oncology)

http://www.ecu.edu/cs-
dhs/leojenkinscancercenter

(252) 328-6131

ediatric_oncologvy.cfm

Lineberger Bone Marrow and
Stem Cell Transplantation
Program

http:
(888) 263-5293

cancer.med.unc.edu/patient/programs/bone-marrow.as

Lineberger Comprehensive
Cancer Center

http://cancer.med.unc.edu
(886) 828-0270

Pediatric Cancer (Duke
University Health System)

http://www.dukehealth.org/services/pediatriccancer/index
(888) 275-3853

Brenner Children’s Hospital

http://www.brennerchildrens.org
(800) 446-2255

Levine Children’s Hospital

http://www.levinechildrenshospital.org/
704-355-2000

Mission Hospital

www.missionhospitals.org
(828) 213-1111

Common Treatment Methods:

e Surgery: removal of cancerous cell or tumors is a common treatment method for children with
osteosarcoma and other solid tumors that have not spread to other parts of the body.

e Chemotherapy: use of medical drugs to kill cancer cells, is a common treatment method for most

childhood cancers.

e Radiation: use of radiant energy to kill cancer cells, also a common treatment method used in
conjunction with chemotherapy or surgery. Brain tumors, Wilm’s tumor, and head and neck cancers

usually use radiation.

e Bone Marrow Transplantation: the replacement of one’s stem cells in the bone marrow with donors’
healthy stem cells, often used to treat leukemia’s and other diseases of the bone marrow.

Many children, nearly 44%, are treated using a variety of these treatment methods. Combinations of
chemotherapy drugs along with the other treatment regimes are very common (11).

Clinical Trials

Over the last 30 years, survival from childhood cancer into adulthood increased from 30% — 80%. Increased
enrollment by children in clinical trials has contributed to this progress (6). About 60% of kids diagnosed
with cancer are enrolled in clinical trials (14). Children are advised to participate in clinical trials to ensure that
the most modern, intensive, and appropriate therapy will be used (1).

Available Clinical Trials for Children

Facility

Contact

Childhood Cancer White Paper, Spring 2008
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http://www.ecu.edu/cs-dhs/leojenkinscancercenter/pediatric_oncology.cfm
http://www.ecu.edu/cs-dhs/leojenkinscancercenter/pediatric_oncology.cfm
http://cancer.med.unc.edu/patient/programs/bone-marrow.asp
http://cancer.med.unc.edu/
http://www.dukehealth.org/services/pediatriccancer/index
http://www.brennerchildrens.org/
http://www.levinechildrenshospital.org/
http://www.missionhospitals.org/

American Cancer Society

http://www.cancer.org/docroot/home/index.asp

UNC Lineberger Comprehensive Cancer Center

http://cancer.med.unc.edu/ct/

CureSearch

http:/ /www.curesearch.org/our research/clinical trials

Duke University Medical Center

http://www.cancer.duke.edu/CTrials/

Wake Forest University Medical Center

http:/ /wwwl.wfubmc.edu/cancer/Clinical+Trials

Center Watch http://www.centerwatch.com/

Clinical Trials.Gov http://clinicaltrials.gov

NANT http://www.nant.or:

Pediatric Brain Tumor Foundation http://www.pbtfus.org/medcomm/trials

Beyond Treatment

It is estimated that one in every 350 American children will develop cancer by the time they are 20. But with
recent advancements in treatment regimes, nearly 80% of childhood cancer patients will survive through to

adulthood (1,15).

Prior to 1970 children with cancer had little hope of survival. Since then, cure rates have increased, causing
the size of the childhood cancer survivor population to grow to 270,000 individuals of all ages as of 1997,
which means about 1 in every 640 adults ages 20-39 are childhood cancer survivors (11). These numbers

have since grown.

Age-Adjusted (0-14) SEER Cancer Incidence, Death & 5-Year Survival Rates

Incidence Mortality 5-Year Survival Rates
1980 12.9 4.3 65.0
1990 14.2 3.1 73.5
2002 14.6 2.6 78.6

)

1. Late-Term Effects
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http://www.cancer.org/docroot/home/index.asp
http://cancer.med.unc.edu/ct/
http://www.curesearch.org/our_research/clinical_trials/
http://www.cancer.duke.edu/CTrials/
http://www1.wfubmc.edu/cancer/Clinical+Trials/
http://www.centerwatch.com/
http://clinicaltrials.gov/
http://www.nant.org/
http://www.pbtfus.org/medcomm/trials/

Seventy - seven percent of children treated for cancer survive at least 5 years or more, due to significant
advances in treatment, thereby increasing the likelihood of experiencing one or more late effects (16). Late
effects can include complications, disabilities, or adverse outcomes as a result of the disease process,
treatment or both. As many as two-thirds of childhood cancer survivors will experience at lease one late effect

(16).

According to the New England Journal of Medicine, childhood cancer survivors do experience various
chronic conditions throughout adulthood, unlike their “healthy” siblings/peers. In the study, frequencies of
chronic conditions in 10,397 survivors and 3034 siblings were calculated and among the survivors as a group,
survivors are eight times as likely as their siblings to have severe or life-threatening chronic health conditions,
including severe cognitive dysfunction, congestive heart failure, and secondary cancers (17).

Subgroups of late effects:
e Neuro-cognitive
e DPsychological
e Cardiopulmonary
e FEndocrine (those affecting growth and fertility)
e Musculoskeletal

e Secondary malignancies

The emergence of late effects is multifaceted, including, age, exposures to different chemotherapy and
radiation during treatment, doses and parts of body exposed, and severity of the disease.

Sensory

impairments

Early
menopause

Developmental
delays

Bone
weakening
and damage

Hormonal
abnormalities

Late Term
Effects

Secondary
cancers

Impaired
short-term
memory

Decreased
lung
functioning

Hypothyroidism

Bone marrow
and immune
impairment

Opportunistic
infection

(18,19)

Childhood Cancer White Paper, Spring 2008 14



To reduce the prevalence and toll that late effects have on the body, several steps are recommended:

e Health evaluations: survivors should receive follow-up care from experts in the late effects of
childhood cancers.

e Diet: eating foods from plants help the body’s natural defenses destroy carcinogens before they begin
to damage cells.

e [xercise: helps the heart work efficiently, the muscles and bones stay stronger and keeps the brain
agile.

e Smoking: survivors who smoke have an increased risk for second cancers, cardiac problems,
premature emphysema, and lung fibrosis (scar tissue buildup).

e Alcohol: excessive alcohol consumption can further damage organs already affected by radiation and
chemotherapy treatments.

(20)

2. Follow-up care:

After cancer treatment has been completed, it is essential that children have long-term follow-up care.
Pediatricians, primary care physicians, internists and other adult care providers are crucial in providing the
care and transition to cancer survivors from pediatric through adult settings.

Survivors and their parents may choose to stay with their oncologists or may return to their primary care
doctor. Basic follow-up care make take place with the oncologist or primary care doctor, but patients should
consult an oncologist on an annual basis until this is no longer deemed necessary, because various side effects
of therapy may not become evident until the survivor ages (21). In addition, a regular attending physician
might not be aware of the patient’s individual cancer prognosis and treatments to be able to detect any
abnormalities. The pediatric oncologist is also needed to confirm cancer remission and to monitor for
therapy-related toxicity (1).

It is stated that over 250,000 survivors of childhood cancer do not know the specifics of their treatment,
which is why a detailed summary of all the previous treatments and medical records should be on hand (20).

Items of importance include:
v" Date of diagnosis
Clinical trial protocol number and name
Names and total dosages of chemotherapy drugs used/radiation used
Date and type of surgeries
Types and dates of MRI’s, X-rays, blood work, biopsies, and CT scans

Any persistent side effects of treatment/complications

D N NI N NN

Contact numbers for treating institutions

(20)

The patient or parent should keep a file of all medical records for themselves in the event of change in
hospital and/or physician care. These records can be attained through the primary oncologist.

Problems with follow-up care:
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Many survivors of childhood cancers are not transitioned appropriately from pediatric to adult health care
settings and therein receive inadequate assistance in coordinating their care. In addition, adequate
information on the prior treatment of the child is not transferring consistently to the adult health providers
causing further problems down the road (6). Follow-up care seldom continues for more than two years post-
treatment causing a devastating barrier to the research of late effects (6).

Available Long-Term Follow-Up Clinics in NC:

Duke University Medical Center
Durham, NC 27710
(919) 684-3401

www.dukehealth.oro

University of North Carolina Hospital
Chapel Hill, NC 27599

(919) 966-1609

www.unchealthcare.org

Wake Forest University Medical Center
Brenner’s Children’s Hospital

Medical Center Boulevard

Winston-Salem, NC 27157
http://www.brennerchildrens.org/

Mission Hospital

428 Biltmore Avenue
Asheville NC, 28801-4690
(828) 213-1111
www.missionhospitals.org

3. Psychosocial problems

The psychosocial ramifications of surviving cancer as a child are complex. The most common problems
include psychosocial disorders, particularly social withdrawal, and educational problems. Common mental
health disorders include depression, anxiety and post-traumatic stress disorder.

An estimated one-fifth of pediatric cancer survivors experience Post-Traumatic Stress Disorder (PTSD),
which may cause nightmares and flashbacks, difficulty sleeping, and feelings of being detached from society
(22). PTSD also seems to affect the parents and siblings of the pediatric cancer patient. Parents of children
with cancer are vulnerable to PTSD months or years after treatment is over, as well as the siblings who may
suffer from similar fears and anxieties (23).

Common emotional disturbances:
e fears of recurrence
e anniversary reactions (date of diagnosis, last day of treatment, 5 year remission date)
e grief and loss (often child losses sense that the world is a safe place)
e anger (feel robbed of the normal life that their friends have)

e survival guilt (some survivors feel guilty that they’ve survived while others haven’t)

Childhood Cancer White Paper, Spring 2008 16


http://www.dukehealth.org/
http://www.unchealthcare.org/
http://www.brennerchildrens.org/
http://www.missionhospitals.org/

(11)

Research also shows that childhood survivors report low Quality of Life, both physically and psychosocially
(24). Body image is often altered because of complications resulting in amputations, scars, and changes in
hair appearance, which have been reported to result in lower rates of marriage and more interpersonal
difficulties than the general population later in life (25).

Coping

In order to help the child cope, doctors and parents are encouraged to explain the child’s specific type of
cancer and its effects in a language that is suitable for their particular age, in hopes to prevent fear and
misunderstanding. This will also build trust in the parent and health care team for the child, will help to
correct any false ideas about their cancer and treatment, and may cause the child to be more cooperative
during treatments (26). Children who are frightened about starting treatment may also benefit from a tour of
the hospital or clinic beforehand. When possible, older children should be as involved as possible with their
own cancer treatments; and when necessary should be in contact with psychologists, social workers and other
members of their transplant team to help reassure and encourage the child through the pain, uncertainty and
life disruptions caused by their cancer (5).

Chaplains, social workers, psychologists, nutritionists, and child-life specialists are usually on hand, when
needed. Social networking with other children and families in similar situations can also be helpful.

Support for children:
Birth (0-12 months)

Issues

Support

Separation from familiar people

Fear of strangers

Development

Sense of safety

Be with infant as much as possible

Parent needs to rock or hold infant while in hospital
Keep a familiar blanket and toys in the crib

Have familiar people care for the child

Limit the number of people and voices in the room
Let child explore toys with hands and mouth

Use gentle touch and massage to comfort infant
Talk to and play games with infant

Have procedures done in treatment room, if possible
wake infant before painful procedure

Create or continue familiar schedules of feeding,

bedtime and bath time routines

Toddler (12 months-3 years)

Issues

Support

Fear of separation

Childhood Cancer White Paper, Spring 2008
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Fear of strangers

Loss of control

Loss of normal routine

Behavior changes

Fear of treatment: Medicine, tests, vitals

When parent leaves, be sure to tell toddler where
you’re going and when you’ll return

Have familiar people care for toddler

Provide security objects like blanket or stuffed
animal for toddler.

Let toddler make choices whenever possible.
Don’t offer choice when no choice exists.

Give toddler a job to do.

Let toddler play and be in control of activities

Try to keep eating, sleeping, and bathing routines
as normal as possible.

Let toddler play with favorite toys.

Give toddler safe ways to express anger or other
feelings.

Spend time with toddler and offer reassurance

Set limits with toddler and discipline when needed
Assure toddler that they did nothing wrong

Keep security objects nearby

Tell toddler what will happen just before treatment

using simple words, pictures, or books.

Preschooler (3-5 years)

Issues

Support

Magical thinking (Made up reasons for what
Happens)

Use of terms that child may not

Understand

Fear of harm to their body and the unknown

Loss of control

Behavior changes

Tell child what will happen shortly before procedure

Use simple words, pictures, or books to explain

Let child play with kits and safe medical supplies
Allow preschooler to make choice when possible
Don’t offer choices when choices don’t exist
Give preschooler a job to do

Praise child for doing things independently

Give preschooler time to adjust to new changes

Use play to help child show feelings

School age (6-12 years)

Issues

Support

Childhood Cancer White Paper, Spring 2008
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Loss of control

Being away from friends and school

Fear of harm to body and unknown

Allow child to make choices, when possible
Don’t offer choices when choices don’t exist
Let child practice things that are new and scary
Let child go to school or do school work and
activities

Provide games, play and activities

Have child write letters or call friends

Let friends visit when child feels well enough and is
allowed

Use simple words, pictures, books to explain what is
happening

Tell child what will happen a few days before
treatment

Let child play with safe medical supplies

Teens (13-18 years)

Issues

Support

Loss of control

Loss of independence

Body Image

Self-esteem

Loss of privacy

Separation from peers

Concern for the future

Behavior changes

Allow teen to make choices when possible

Let teen be active in social and school activities
Involve teen in treatment plan by including them
When talking to the team about treatment plan
encourage teen to do self care as much as possible
Give teen chances to talk about physical and
Emotional changes

Point out things that the teen does well

Allow teen to do things that makes them feel good
about themselves

Respect that teens may need to do some things by
themselves. (Bathroom, phone calls, emails)
Allow private time

Encourage time with peers

Allow friends to visit or call in hospital or home, if
possible

Answer questions openly and honestly

Help teen plan for the future

Encourage teen to keep doing normal things

Give teen safe ways to express feelings, especially

anger

(20)
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4. Daily Living
Insurance

A history of childhood cancer can impact insurance and health care coverage for the remainder of the
survivor’s life. Being at such a fragile age with health insurance, children and their parents must explore all
resources for paying for healthcare. Reports indicate that families with full health insurance can spend over
25% of their income on items of treatment not covered by health insurance. The outlook is even worse for
those without health insurance (27). Those who are uninsured should seek assistance from social service
organizations or social workers to identify possible programs to help obtain low cost insurance and/or state
or federal public assistance programs that the patient may qualify for. Some health care providers can arrange
payment plans to pay for primary care services as well as having lab work done for a reduced rate at the
patient’s county or city health department (10).

For families struggling to pay for medical bills during treatment, various organizations provide fundraising
oppottunities and/or strategies to help throughout the treatment.

Fundraising options:

¢ Family friends, neighbors can conduct community fundraisers (bake sales, car washes, raffles)

*

** Contact hospital social worker or local bank for information on how to establish a proper fundraising
account

** Contact national and local non-profit organizations that provide assistance
Children’s Cancer Association (www.childrenscancerassociation.org)

Chai Lifeline (www.chailifeline.org)
Contact local churches, synagogues and social service organizations who have “emergency assistance”

X/
°e

School

Children who are being treated for cancer may be absent from school for weeks, months, even years at a time.
School provides a critical role in helping a child maintain a normal routine and stay connected to friends
during and after treatment. School also provides structure, and keeps a child focused on the future. Put
simply, school gives children a sense of purpose in life (28).

Children may need help with social reintegration into the classroom, as loss of hair, amputations, scars, and
weight gain or loss are common side effects of cancer treatment. Some will require special arrangements to
accommodate temporary or permanent changes in their energy levels, dietary or medication needs, learning
abilities, and or mobility. Organized educational programs for teachers and classmates have been proven
successful in reducing problems associated with school re-entry (29).

Federal law requires that children unable to attend school because of illness should be able to continue their
educational programs at their place of treatment, whether at the hospital, or at home.

Policy

In addition to these accommodations, there are laws that protect students with health issues.

e Rehabilitation Act of 1973-Section 504: modifications in the curriculum (such as allowing the use of
a calculator and extra time for assignments or test-taking) and the environment (such as seating near
the front of the classroom or allowing extra time between classes).
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¢ Individual with Disabilities Education Act: guarantees that a child has the right to receive
homebound or hospital bound educational services for as long as recommend by the physician.

School specific liaisons’ are assigned to be the intermediate between the hospital personnel and the
school which the child attended.

¢ Americans with Disabilities Act: protects against discrimination in employment, transportation,
communication, government and public accommodations for people with disabilities.

Workforce

The state mandated cancer plan states that discrimination against cancer survivors is unlawful and
considerations must be made according to the patients personal needs. Cancer survivors’ right to work is
better protected than ever before by federal and state laws which protect against employment rights, yet a
cancer history can still create barriers.

Along with the policies enforced above, there are several others that protect the working survivors’ rights.
g p ) P g g

e The Federal Rehabilitation Act: bans public employers and private employers that receive public
funds from discriminating on the basis of disability.

e Family and Medical Leave Act: protects job security of workers in large companies who must take
a leave of absence to care for a seriously ill child, take medical leave because the employee is unable to
work because of his or her own medical condition, or for the birth or placement of a child for
adoption or foster care.

Fertility

Fertility and pubertal development are the most prevalent late effects experienced by survivors of childhood
cancer, affecting 20-50% of survivors (30,31,32). The overall fertility of childhood cancer survivors tends to
be less than that of the general populations because many cancer treatments deplete or destroy the sperm or
eggs; although effects depend on dose, age at time of exposure and gender. Delayed or eatly puberty,
infertility, premature ovarian failure, and early menopause are among several of the fertility risks of cancer
treatment.

Hormonal therapy is sometimes an option depending on the child's specific diagnosis and treatment regime.
But concerns have been raised that in some cases, there might be an increased risk for developing secondary
cancers after having been treated with hormonal therapies (1).

5. Pain and Palliative Care

Children tend to have a harder time expressing pain issues verbally, making it difficult for the health care team
to treat and reduce pain. The health care team, physicians and especially parents should pay extra attention to
signs of irritability, restlessness and/or crying spells, as these are common signs that a child is in pain (1).

Parents are essential in dealing with and expressing to the doctor their child's pain simply because they know
their child best. Parents are encouraged to promote activities that create relaxation. For example, infants
might enjoy stroking, swaddling, or rocking, while toddlers/young children might enjoy storytelling or singing
nursery rhymes during procedures (if possible). Older kids tend to focus more on imagery or music (33).

Reducing pain through basic medicines given by doctors, a psychologist or play therapist are recommended in
order to teach pain control and to help lessen the child’s fear about pain. A physical therapist is
recommended for pain that exists from muscles and nerves (1).

6. End of Life

One-fourth of children diagnosed with cancer are expected to die within 5 yrs. of their disease (34). Despite
these statistics, providers in pediatric oncology are uniformed on end of life issues for their patients. The lack
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of curriculum content specific to pediatric palliative care exists at all levels and across health care professions,
where no national standards for curriculum content in pediatric end-of-life care exist for schools of medicine,
nursing, or social work. Also, families and patients are often unknowledgeable about the dying process
because of an overflow of information being processed throughout treatment and regular life tasks.

Educational materials must be developed for families that facilitate the most complete understanding of the
child’s condition and prepare them as much as possible for what will occur as the child dies. In this manner,
patients and families will be empowered to participate in treatment decisions (35).

End of Life Organizations

Children’s Hospice International
703-684-0330
1-800-242-4453

http://www.chionline.org

National Hospice and Palliative Care Organization
703-837-1500

1-800-658-8898 (helpline) 1-877-658-8896 (Spanish-speaking families)
http://www.nhpco.or

Association for Home and Hospice Care of NC:

http://www.homeandhospicecare.org/
1-800-999-2357

Genomics

Genetics is a discipline with unique implications for pediatric medicine and impacts all aspects of childhood
healthcare. Over the past decade, the investigation of human genetics and disease has pursued both common
and uncommon germ-line variation and shown that both can be associated with altered risk for cancer and its
outcomes. Already, there is emerging evidence that germ-line genetic variation can alter susceptibility to
different types of pediatric cancers. (36). Now, recent studies of leukemia in children suggest that the era of
genome-based medicine may be closer than many had imagined.

Doctors are specifically interested in Acute Lymphoblastic Leukemia (ALL) because it is most common in
children. To better classify subtypes of ALL, the researchers studied patterns of gene activity in patient
samples using DNA microarray technology. They discovered that one form of ALL, marked by
rearrangements of a gene on chromosome 11, had a unique pattern of activity, or genetic signature. This led
the researchers to propose a new subtype of leukemia, which they call mixed lineage leukemia, or MLL (36).

Investigators at the Joseph Stokes Jr. Research Institute with the Children’s Hospital of Philadelphia are
focused on continuing their study of the 22q11.2 deletion syndrome — an abnormality of chromosome 22 that
can lead to a myriad of health problems — which has helped in gaining strides in unraveling the role of
mutations in a tumor suppressing gene known as hSNF5/INI1 in causing certain pediatric tumors.

Researchers at major institutions, such as the Children’s Hospital of Philadelphia, are in the process of

tailoring treatments to a patient’s genetic profile, while the hope is to accurately classify gene activity and then
develop anti-cancer drugs that specifically block the molecules at the root of disease (37, 38, 39).
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Complementary Medicine

Complementary and alternative medicine generally refers to practices that are not integral parts of
conventional medicine. Examples of complementary medicines include: acupuncture, therapeutic touch,
humor therapy, hypnosis, Tai Chai, and biological treatments such as ginkgobiloba and St. John’s Wort (1).

The use of complementary medicines by children with cancer is common. Nearly 84% of children have used
complementary medicines in conjunction with conventional medicines (67). Although the use of
complementary medicines is common, methodical variations limit the ability to compare results across
patients and studies, creating a limited scientific evidence base for the use of complementary medicines in
children (67). Further research is being conducted on this topic. For examples of complementary medicines
tested through clinical trials, see Appendix 2.

What’s On the Horizon

New methods of screening

Special Populations/Other Considerations

Ethnic/ Racial Minorities

Racial disparities continue to be at the forefront of controversial health issues, making it more challenging to
maintain successful treatment of patients from socio-economically disadvantaged minority groups.

Health care problems among children of minority backgrounds are extensive. Sizable percentages of minority
children have no health insurance, therefore greatly limiting frequency with health care providers, including
regular routine medical care (40, 41).

Compared with U.S. whites, African Americans and other medically underserved minorities have higher
cancer incidence and mortality rates because of barriers to early detection services, quality medical care and
lack of healthy lifestyles (42). The majority of minority children, namely African American, Hispanic, Asian
and Pacific Islanders aged 12- 17 report less than 2.4 visits with a doctor, compared to White children who
reported 3.6 visits per year (41, 43). In addition, minorities tend to be underrepresented in clinical trials, with
only about 50% of minority children enrolled in various trials, according to the Intercultural Cancer Council

(44).

Issues needing to be addressed:
e Lack of health insurance
e Poor treatment quality (lack of money, resources, transportation to treatment centers)
e Difficulty in accessing health care needs

e [Late diagnosis

By studying and addressing these issues, geographic and ethnic disparities in childhood cancer incidence and
mortality rates might be reduced and survivorship may be more attainable.
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FIGURE 2. Rates* of childhood cancer deaths, by race and ethnicityt — United States,
1990-2004
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(9)

African-American

Cancer death rates for all cancer sites combined are higher in African Americans than any other racial group
in the US (45). In general, African Americans with cancer have a shorter survival rate at all stages of diagnosis
compared to Whites (40).

Among African American children, 20% are uninsured, creating a delay in medical care and underutilization
of preventative services (47). Because of a delay in diagnosis, cancers among African Americans usually have
already metastasized to other sites making the cancer harder to fight.

Because nearly 31% of African Americans are below the poverty level, under-medication and minimal care by
physicians are common resulting in some of the worst outcomes in pediatric leukemia and lymphoma, two of
the most common childhood cancers (48, 49, 50).
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According to the Morbidity and Mortality Weekly Report from December 2007, of all racial groups, the

annual change in childhood cancer mortality was one of the lowest for African Americans in the year 2007,
declining by only 1.6% (51).

Native America

Although, American Indian and Alaska Native females have the lowest cancer incidence rates,
as a whole, American Indians have one of the highest mortality rates for all cancers combined and are among
the poorest to have the survival rates from all cancers combined (48, 52, 53).

American Indians and Alaska Natives are among the poorest populations in the US, making proper health
care coverage a problem. There is a shortage of health-care professionals working with this population,
making health-care access an even more challenging issue (54,55).

American Indians and Alaska Natives are rarely included in any type of clinical trial because typically
participants have higher education, while the majority of American Indians and Alaska Natives typically have
less than a college degree, therefore limiting their children from involvement (56, 57). In addition, many
Native Americans believe that participation in particular disease studies cause that disease to appear in their
children and/or families. Some feel that these trials are designed to harm or kill the Native community,
therefore limiting the number of clinical trial participants (68).

Asian American

There is not sufficient data for childhood cancer in Asian Americans. This should be addressed, considering
cancer has been the number one killer of Asian American women since 1980 (58, 59). Between the years
1980-1993, the cancer death rate for Asian American women increased by 240%, and the rate for men
increased by 290%, making them the highest for all racial groups.

Hispanic/ Latino

Poverty, lack of insurance, low education, and lack of awareness all attribute to improper health-care for
Hispanics and Latinos, greatly hindering successful cancer screening and care. System barriers, such as cultural
beliefs, language proficiency, lack of transportation to and from facilities and the under-utilization of
screening services are significant contributors as well (60,61,62,63,64). Latinos represent about 12% of the
population, but make up about 25% of the nations’ uninsured. Overall, 30% of Latino children are uninsured

(406).

Hispanics had a slower decline in their childhood cancer death rate than non-Hispanics. According to the
Morbidity and Mortality Weekly Report from December 2007, of all racial groups, the annual change in
childhood cancer mortality was lowest for Hispanics in the year 2007, declining by only 1% (51).

Traditionally Underserved

The number of children living at or below the poverty level has increased over the past several years, and in
2001, more than a third of the population was below 200% of the poverty level (65). Nearly 8.5 million
children have no health insurance, therefore severely limiting their option of detection and prevention of
cancers (60).

e Blind
e Deaf

e Physically Disabled
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e Mentally Handicapped

e Uninsured/ Indigent Men: See above

o [lliterate

I.  Inventory of North Carolina Resources (Counties)
A. Prevention: groups and organigations that provide services intended to protect against disease by preventing it from
occurring, reducing the risk of its occurrence aka ‘primary prevention.”
Name of County Contact | Address | City, State Phone & Fax E-mail Address
Organization Name Zip
American 8300 Raleigh, NC | Phone: (919) 334- WWW.CANCer.org
Cancer Society Health 27615 5218
Park, Fax: (919) 841-1422
Suite 10
NC Dept. of 10 Raleigh, NC | (919) 250-4553 http://www.ncdhhs.gov
Human Services Sunnybr
ook Rd.

B.  Awareness & Education: Groups and organization that provide lay health advisory information about early

detection of childhood cancer.

Name of County Contact Name | Address City, State Phone & Fax | Email/ website
Organization Zip
Kidscan! Jill Shipman 4420 Lake Raleigh, NC | (919) 784- kidscan@rexhealth.com

Boone Trail 27607 6455
Leukemia and Loreal 401 Harrison | Cary, NC (919) 677- www.lls.org
Lymphoma Society Massiah Oaks Blvd. 27513 3993
Brenner Children’s Medical Winston (336) 713- http://www.brennerchildrens.or:
Hospital Center Blvd. | Salem, NC 0000

27157

C. Sereening & Early Detection: Organizations that offer community screenings intended to promote the early

detection of cancer.

Name of County Contact Name | Address City, State Zip | Phone & Fax | Email
Organization
Brenner Children’s Medical Winston (336) 713- http://www.brennerchildrens.or
Hospital Center Salem, NC 0000
Blvd. 27157
UNC Hospital 101 Chapel Hill, http://cancer.med.unc.edu
Manning NC 27514
Dr.
Duke University 2301 Erwin | Durham, NC | (919) 684- www.dukehealth.org
Health Systems Rd. 27710 8111
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D.  Diagnosis: Organizations that provide prostate biopsy | diagnostic services

Name of County Contact Name | Address City, State Zip | Phone & E-mail Address

Organization Fax

Mission Children’s 509 Biltmore | Asheville, NC 828-213- http://www.missionhospitals.ot

Hospital Avenue, 28801 5770 body_childrens.cfm?id=584

Duke University 2301 Erwin | Durham, NC (919) 684- www.dukehealth.org

Health Systems Rd. 27710 8111

UNC Hospital 101 Chapel Hill, http://cancer.med.unc.edu
Manning Dr. | NC 27514

Levine Children’s 1000 Blythe | Charlotte, NC | 704-381- http://www.levinechildrenshospital.or

Hospital (Carolina’s Blvd 28203 2000 bodv.cfm?id=139&0ToplD=43

Medical Center)

E. Care & Treatment
Need to specity services / equipment and other resources specific to treatment type.

i. Standards of Care
. Chlinical Trials
Name of County Contact Address City, State Phone & E-mail Address
Organization Name Zip Fax
Presbyterian 200 Chatlotte, 704-384- http://www.presbyterian.org/health services
Healthcare E:r\:\(lethorne NC 28204 5369 cancer center/research/pediatric/
Duke University 2301 Erwin | Durham, (888) ASK- | http://cancer.duke.edu/CTrials
Health Systems Rd. NC 27710 DUKE
UNC Hospital 101 Manning | Chapel Hill, | 1-877-668- | http://cancer.med.unc.edu/ct
Dr. NC 27514 0683
F. Survivorship & Support
Name of County Contact Address City, State Phone E-mail Address/ Website
Organization Name Zip
Cancer Services 246 East Gastonia, 704-864- http://www.gastoncancerservices.or:
of Gaston Garrison NC 28054 | 1271
County Blvd.
Cancer Services, 3175 Winston 336-760- www.Cancerservicesonline.org
Inc. Maplewood Salem, NC | 9983
Ave. 27103
Lance http://www.livestrong.org/site /c.kh.XK1PxHmF
Armstrong b.2661019/k.8FE9/Cancer Support.htm
Foundation
Duke Cheyenne | DUMC, Box | Durham, 919-684- http://www.cancer.duke.edu/support
University Corbett 3139 NC 27710 | 4497
Medical Center
(Cancer Patient
Support
Program)
JP’s Caps for 208 Chapel jpscaps4courage@hotmail.com
Courage Cobblestone Hill, NC
Dr. 27516
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Cornucopia 111 Cloister Chapel 919-401- http://cornucopiahouse.org
House Court Hill, NC 9333
Overlook 27514
Building
Suite 220
Nickelby 289 Reeder Clayton, 919.553.9161 | http://www.nickelbyproject.org/index.htm
Project, Inc. Branch Drive | North
Carolina
27520
G. Advocacy Groups/ Organizations
Name of Organization | County Contact Name | Address City, State Zip | Phone & Fax E-mail Address
H. Individuals
Name of Individual Why A Good Asset? Address City, State Zip | Phone & Fax E-mail Address
L. Previous, Discontinued Programs & Services
Name of Organization | County Service Address City, State Zip | Phone & Fax E-mail Address
II. Recommendations
A. What Needs to Be Done

e Qualified providersin the treatment setting should train and assist parentsin helping
their child return to school and make adjustments by speaking with school
administrators and teachers.

e Pediatric cancer centers should offer classes to train and teach teachers about the
specific needs of pediatric cancer survivors.

e Develop clinical practice guidelines for survivors of childhood cancer.

e Consumers, providers, and health service researchers should define essential
components of afollow-up system for survivors to deliver appropriate care.

e Improve awareness and quality care of late effects for long-term health care among
survivors and their families.
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B. Where Does 1t Need to Be Done

C. Who Needs to Do It

D. How Does It Get Done, Including Policies

E. Target Populations, Special Considerations, Different Approaches

F. What Are Our Measurements

G. How Long Will It Take

H. How Much Wil It Cost

III.  Other
A. Reference Materials
Literature Resources

The Damocles Syndrome: Psychological Consequences of
Surviving Childhood Cancer, G.P. Koocher

http://www.fertilehope.org

Negotiating the Special Edncation Maze: A Guide for
Parents and Teachers, Third Edition, Anderson, Winifred,
and Stephen Chitwood

http://www.cancercare.org

Sexuality and Fertility after Cancer, Leslie Schover

http:/ /www.starlicht.or

Late Effects of Treatment for Childhood Cancer, Daniel
Green and Giulio D'Angio

http://www.curesearch.org

The Human Body: An Llustrated Guide to Its Structure,
Function, and Disorders, DK Publishing Inc.

http://www.cbtf.org

The Jester Lost His Jingle, David Saltzman

http://www.candlelighters.org

What is Cancer Anyway? Explaining Cancer to Children of
All Ages, Karen L. Carney

http:

www.caringbridee.or

http:/ /www.nci.nih.cov

http://www.leukemia-lymphoma.org/hm-lls

www.livestrong.org

WWW.CANCErvive.org

www.cancetrsourcekids.com
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www.supersibs.org

Camps for Childhood Cancer Survivors

Organization Address Phone Website Information

Kaleidoscope P. O. Box 3417 919-681- http://dukehealthl.org Three one-week sessions

Program Duke University Medical 4349/919- /childrens setvices/ca for selected children aged 7
Center 681-3446 mpk.asp to 16 treated at Duke

Durham, NC 27710

Medical Center. Free.

Camp Rainbow

East Carolina University
School of Medicine
Pediatric
Hematology/Oncology
PCMH 288 West
Greenville, NC 27858-
4354

919-551-4676

http://www.ecu.edu/cs

Zlhs ediatrics /Pediatri
cs-Camp-Rainbow.cfm

One-week program for
children aged 6 to 18 with
cancer. Also siblings and
bereaved siblings. Free to
children from eastern
North Carolina.

Camp Carefree 275 Carefree Lane (3306) 427- http://www.campcareftr | Provides a week for
Stokesdale, NC 27357 0966 ee.org/ children with cancer and a
week for siblings in the
summet.
The Victory 4500 Adam's Way 877-V]G-
Junction Gang Randleman, NC 27317 CAMP www.victoryjunction.co
Camp m

Scholarships for Pediatric Survivors

Organization

Website

Information

Pediatric Brain
Tumor

http:

www.pbtfus.org/survivors/education

/scholarships/

The Pediatric Brain Tumor Foundation of the
United States (PBTFUS) provides scholarships

Foundation for people who have been diagnosed with a
(United States) childhood brain or spinal cord tumor.

Cancer for http://www.cancerforcollege.org/site/c.hulT | Cancer for College awards college scholarships
College LAMUJtE/b.2351777/k.BE3B /Home.htm to current and former cancer patients.
American Cancer | www.cancer.org $1,000 scholarships for anyone diagnosed with
Society (North cancer before age 21. For more information, call
Carolina) 1-800-ACS-2345.

Patient Advocate | http://www.patientadvocate.org/index.php? | These scholarships provide support to

Foundation

p=69

threatening disease.

individuals, under the age of 25, that are or have
been diagnosed with cancer or a critical or life

Wish Granting Organizations

Organization Address Phone Website Information

Challenge Air 800‘8 Cedar 1-877- http:/ /www.challengeair.com Challenge Air for Kids and Friends, a
Springs FLY- not-for-profit organization, offers
Rd.,LB24 KIDS motivational, inspirational and life-
17)5"31;55’ D changing experiences to physically
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http://campcarefree.org/
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http://www.victoryjunction.com/
http://www.victoryjunction.com/
http://www.pbtfus.org/survivors/education/scholarships/
http://www.pbtfus.org/survivors/education/scholarships/
http://www.cancerforcollege.org/site/c.huITLdMUJtE/b.2351777/k.BF3B/Home.htm
http://www.cancerforcollege.org/site/c.huITLdMUJtE/b.2351777/k.BF3B/Home.htm
http://www.cancer.org/
http://www.patientadvocate.org/index.php?p=69
http://www.patientadvocate.org/index.php?p=69
http://www.challengeair.com/

challenged children and youth through
aviation.

1218 South 1-800-456- | http://www.dreamfactoryinc.com | It grants wishes to children with life
The Dream . o
Third Street 7556 1- / threatening illnesses or who are
Factory, Inc. Louisville, | 502-637- chronically ill
Kentucky 8700
40203
Make A Wish gl);)rewn.don %?/%)HZZ)?_ http://www.wish.org Grants wishes to children l}nder the
Foundation of Suite 2200’ 1800722 gﬂge of 18 with life-threatening
America Phoenix, AZ | WISH fnesses.
85013
. 5900 (323) 634- htt . WWW.Stal‘li ht.Ol‘ Site C.f Grants WiShCS to SCl‘iO Sl IH Children
The Starlight = 5 0800 uLQKGMMIpG/b.1038035 18 oy
Foundation Blvd., Suite e
2530, Los
Angeles, CA
90036
Kids Wish 1060 Louis 1-888-918- | http://www.kidswishnetwork.of: Kids Wish Network grants wishes to
Ve 9004 L children between the ages of 3 & 18
Network Holiday . . . .
day, who are living with a life threatenin,
Florida J 8
illness.
34691

B.  National Organizations

C. What’s Being Done in Other States

D. Potential External Resources

E. Relationship to Other Cancers/ Issues
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http://www.wish.org/
http://www.wish.org/
http://www.wish.org/
http://www.wish.org/
http://www.starlight.org/intl/programs/wishes.htm
http://www.starlight.org/intl/programs/wishes.htm
http://www.starlight.org/site/c.fuLQK6MMIpG/b.1038035/
http://www.starlight.org/site/c.fuLQK6MMIpG/b.1038035/
http://www.kidswishnetwork.com/
http://www.kidswishnetwork.com/
http://www.kidswishnetwork.org/
http://www.kidswishnetwork.org/

Appendix:

1. National Cancer Institute. (2008). Milestones in Pediatric Cancer. Retrieved from:
http://www.cancer.gov/ncicancerbulletin/NCI _Cancer Bulletin 031808/page9

2. Cynthia Myers, Margaret L. Stuber, Jennifer I. Bonamer-Rheingans, and Lonnie K. Zeltzer. (2005).
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