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Health Link

Late Effects after Amputation

Treatment for a childhood bone or soft tissue tumor of the arms or legs may include an amputation (removal of a limb or
part of a limb).

What are the potential late effects of amputation?
e Skin blisters, redness, or bruising from a poorly fitting prosthesis
e Phantom limb pain (perception of pain coming from the area where the limb used to be)
e Shooting pains, severe cramping, or a burning sensation in the amputated limb
e Skin breakdown and slow wound healing of the remaining limb

e Back or other muscle pain (due to increased use of other muscle groups and limbs to make up for decreased
function in the amputated extremity)

e Emotional distress related to change in body image
e Physical fitness limitations that may result in difficulties performing daily activities and maintaining a healthy
weight
What are the follow-up recommendations for amputees?
e Keep the residual limb clean and dry
e Check the skin daily for color changes and skin break down
e Regularly wash items that are used in the prosthesis (stump shrinker, elastic garments, stump socks)

e Have an evaluation of the prosthesis fit every 6 months until you are fully grown, then once a year, and if any
problems arise

e Work with a physical and occupational therapist to develop a plan for gait training, activities of daily living, and an
exercise plan (including range of motion, strength, agility, and balance)

¢ Have a yearly physical examination
e Maintain a healthy diet and activity level

What are the signs that your prosthesis needs the attention of a prosthetist?
¢ You hear noises of any kind (squeaking, popping, clicking, etc.)
¢ You break any part of the prosthesis
¢ You need new supplies
¢ You have outgrown the prosthesis
¢ You have chronic pain while wearing your prosthesis

What other issues occur after amputation?
e Dealing with peer pressure and body image change
e Coping with “being different”
¢ Feeling anxious, unsure, or sad
e Paying for a new prosthesis
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Health Link

Healthy living after treatment of childhood, adolescent, and young adult cancer

¢ Coping with environments that may or may not be accessible
e Using public transportation (airplane, train, bus, etc.)
¢ In some cases, living with chronic pain (see related Health Link: Chronic Pain after Childhood Cancer)

Where can I get help?

Talk with your healthcare provider regularly to let them know of any difficulties that you may be facing. In addition, the
following web sites offer resources for amputees:

e www.amputee-coalition.org
Provides resources for education, advocacy and peer support for amputees.

e www.amputee-coalition.org/limb-loss-resource-center/publications/
Provides information about “First Step, A Guide for Adjusting to Limb Loss” published by the Amputee Coalition of
America.

Written by Victoria G. Marchese, PhD, PT, University of Maryland/Greenebaum Cancer Center, Baltimore, MD; Rajaram Nagarajan,
MD, MPH, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; and Thomas R. Baker, CP (certified prosthetist), Wolfchase
Limb and Brace, Jackson, TN.

Reviewed by Leeann Carmichael DNP, APN, FNP-BC; Kayla L. Foster, MD, MPH; and Melissa Acquazzino MD, MS.
Reference: Lusardi MM, Jorge M, Orthotics & Prosthetics in Rehabilitation (3rd Ed). St. Louis: Saunders (an imprint of Elsevier
Inc.), 2013.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Health Link

Healthy living after treatment of childhood, adolescent, and young adult cancer

Bladder Health after Cancer Treatment

Certain types of cancer and certain cancer treatments can cause damage to the urinary bladder. The information in this
Health Link will help you to recognize signs and symptoms of urinary bladder problems that may occur after treatment
with chemotherapy or radiation for childhood cancer.

What is the urinary bladder?

The urinary bladder is a hollow organ that stores urine. It is located
behind the pubic bone. The kidneys filter the blood and make urine,

I'
which enters the bladder through two tubes called “ureters.” Urine r_,l___— Kidney
' I
—

leaves the bladder through another tube, the urethra.
- Ureter

¢ Chemotherapy with cyclophosphamide and/or ifosfamide Bladder
* Radiation therapy to the pelvic area . R

. Urethra
e Surgery to the pelvic area

e

What are the risk factors for bladder problems?

What types of bladder problems can occur?
¢ Difficulty voiding or incompletely emptying the bladder II',
¢ Bleeding into the bladder (hemorrhagic cystitis) h
e Scarring (fibrosis) of the bladder
e Bladder cancer
¢ Neurogenic bladder (see related Health Link: Neurogenic bladder after Cancer Treatment)

Hemorrhagic cystitis

¢ What is hemorrhagic cystitis? Hemorrhagic cystitis is a condition in which bladder irritation results in blood in
the urine.

e What are the symptoms of hemorrhagic cystitis? The urine color may range from slightly pink to bright red.
Some people may feel like they have to urinate urgently, or that they cannot release all the urine, but there is
usually no pain. Hemorrhagic cystitis may occur off and on for months to years after completion of therapy.

¢ How is hemorrhagic cystitis diagnosed? Usually, blood can be seen in the urine. Sometimes, the amount of
blood in the urine is so small that it is seen only during a urinalysis (lab test to examine the urine). When there is
blood in the urine, a urine culture is usually done to check for infection.

e What can | do if | have hemorrhagic cystitis? Usually it is helpful to drink extra fluids to flush out the bladder.
Avoid tea, coffee, cola beverages, and other fluids containing caffeine since they may worsen the sudden urge to
urinate. If you have kidney or heart problems, check with your healthcare provider before drinking extra fluid.

e When should I call my healthcare provider? Call your healthcare provider any time you see blood in the
urine. You should also report any fever, pain with urination, difficulty urinating, or the need to urinate urgently or
frequently, because these are common symptoms of a urinary tract infection or other bladder problems.
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Health Link

Bladder fibrosis

What is bladder fibrosis? Bladder fibrosis is scar tissue in the bladder. This may build up and cause the bladder
wall to thicken. When this happens, the pressure inside the bladder increases. This may affect the bladder’s
ability to store and empty urine. Over time these changes can lead to damage to the kidneys.

What are the symptoms of bladder fibrosis? Problems may include difficulty emptying the bladder, leakage of
urine, or blood in the urine. Sometimes, bladder fibrosis may not cause any symptoms at all.

How is bladder fibrosis diagnosed? An ultrasound of the bladder may show thickening of the bladder wall.
A urologist, a doctor who specializes in bladder health, may also perform a cystoscopy, a test that allows the
doctor to look directly in the bladder through a thin, lighted tube.

What can | do if | think | have bladder fibrosis? If you are at risk for bladder fibrosis and have any of the
symptoms described above, you should ask for a referral to a urologist.

When should I call my healthcare provider? Call your healthcare provider if you have symptoms of bladder
fibrosis, such as difficulty emptying the bladder, leakage of urine, or blood in the urine.

Bladder cancer

What is bladder cancer? Bladder cancer is a type of tumor that can develop in people who have been treated
with cyclophosphamide or radiation involving the bladder. This is a rare type of subsequent cancer due to
treatment.

What are the symptoms of bladder cancer? The most common symptom is blood in the urine. There may also
be a need to urinate urgently or frequently. If the cancer is advanced at the time of diagnosis, there may be pain
over the bladder, in the genital area, or in the bones.

How is bladder cancer diagnosed? The diagnosis is usually made by doing a cystoscopy to obtain a biopsy of
bladder tissue. Sometimes the diagnosis can be made by finding cancer cells in the urine.

What can | do if | think | have bladder cancer? If you are concerned about whether your symptoms may
represent bladder cancer, ask for a referral to a urologist.

Neurogenic bladder

What is neurogenic bladder? A neurogenic bladder is abnormal function of the bladder caused by damage to
the nerves that control the bladder’s ability to fill, store and empty urine.

What are the symptoms of neurogenic bladder? Abnormal bladder function can cause the bladder to be
underactive (not emptying completely) or overactive (emptying too frequently or quickly). People with neurogenic
bladders also have a higher risk of urinary tract infections (UTls) and kidney damage. (see related Health Link:
Neurogenic bladder after Cancer Treatment)

How is neurogenic bladder diagnosed? Neurogenic bladder can be evaluated by a urologist. To make a
diagnosis, your provider may recommend imaging or urodynamic testing.

What can | do if | think | have neurogenic bladder? If you are concerned about whether your symptoms may
be caused by neurogenic bladder, your provider can refer you to a urologist for additional evaluation and testing.
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CHILDREN'S

Health Link cncanoe

Healthy living after treatment of childhood, adolescent, and young adult cancer

Written by Patricia Shearer, MD, MS, Emory Healthcare, Johns Creek, GA; Michael L. Ritchey, MD, Phoenix Childrens Hospital,
Phoenix, AZ; Fernando A. Ferrer, MD, Children’s Hospital and Medical Center of Omaha, Omaha, NE; and Sheri L. Spunt, MD, Lucile
Packard Children’s Hospital Stanford University, Palo Alto, CA.

Reviewed by Linda Rivard, RN, BSN; Kayla L. Foster, MD, MPH; and Christine Yun, MSN, PNP, CPON.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Health Link

Bleomycin Alert

The lungs are very important organs that are responsible for supplying oxygen to the body and ridding it of carbon
dioxide. Sometimes, treatments given for childhood cancer can cause lung damage. Because you received bleomycin
during treatment for childhood cancer, it is important for you to learn about certain lung problems that can sometimes
happen after treatment with bleomycin. We also suggest that you read the Health Link: Pulmonary Health, which
contains more information about your lungs and how to keep them healthy.

What are the problems that can happen after treatment with bleomycin?

People who received bleomycin during treatment for childhood cancer can sometimes develop lung problems many
years after their treatment has been completed. These problems may include:

e Lung inflammation (interstitial pneumonitis)
e Lung scarring (pulmonary fibrosis)
¢ Breathing problems associated with high levels of oxygen and/or intravenous fluids (acute respiratory distress
syndrome)
What is interstitial pneumonitis?

Interstitial pneumonitis is inflammation of the thin layer of tissue between the air sacs (alveoli) in the lungs. This
inflammation can worsen if a person develops lung infections, such as pneumonia. Interstitial pneumonitis that occurs
as a result of therapy with bleomycin sometimes develops after exposure to toxic fumes, tobacco, or high levels of
oxygen given over several hours.

What is pulmonary fibrosis?

Pulmonary fibrosis is the formation of scar tissue in the small air sacs (alveoli) of the lungs. This scarring makes the
lungs stiffer and affects the exchange of oxygen and carbon dioxide in the alveoli. Pulmonary fibrosis may worsen over
time and can sometimes lead to early heart failure.

What is acute respiratory distress syndrome (ARDS)?

ARDS is a serious condition that occurs when alveoli in the lungs are damaged and can no longer provide oxygen
to the body. People who received bleomycin in the past may be at risk for developing ARDS, usually as a result of a
combination of high levels of oxygen and large amounts of intravenous fluid given during surgery. However, the risk
of developing ARDS is very low. If you need a medical procedure requiring oxygen or general anesthesia, be sure to
tell your surgeon, anesthesiologist, and other healthcare providers that you have received bleomycin in the past for
treatment of childhood cancer.

What are factors that increase the risk of developing lung problems after treatment with
bleomycin?

e High total doses of bleomycin (400 units/m? or more in all doses combined)

e Radiation to the chest or lungs, or total body irradiation (TBI)
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Health Link

Healthy living after treatment of childhood, adolescent, and young adult cancer

e Treatment with other chemotherapy drugs that can also damage the lungs (see related Health Link: Pulmonary
Health)

e Exposure to high oxygen levels (such as during general anesthesia or SCUBA diving)

e Smoking

¢ |nhaled drugs, such as smoking marijuana, vaping, or cocaine
What monitoring is recommended for people who have received bleomycin for treatment of
childhood cancer?

e Avyearly medical check-up is recommended.

¢ Pulmonary function tests may show lung problems that are not apparent during a check-up. For this reason, it is
helpful to have these tests done at least once (at least 2 years after completing cancer treatment) to find out if
there are any problems. Your healthcare provider can decide if further testing is needed based on these results.

¢ In some cases, your healthcare provider may recommend repeating the pulmonary function tests if you are
scheduled for surgery that requires general anesthesia to check for changes in the lungs that could increase the
risk of breathing problems during or after anesthesia.
Are there any special precautions I should take?
If you received therapy with bleomycin, you should:

e Avoid SCUBA diving, unless you have had a complete check-up and have been advised by a pulmonologist (lung
specialist) that diving is safe. During SCUBA diving, increased underwater pressures and high oxygen levels can
damage the lungs.

¢ Tell your surgeon, anesthesiologist, and other healthcare providers about your medical history before any
scheduled procedures that may require oxygen.

¢ Avoid breathing high concentrations of oxygen whenever possible, especially for long periods of time (such as
over several hours). If you require oxygen, monitoring of your oxygen levels can usually be done so that you can
receive the lowest oxygen concentration that is necessary.

e (Get the pneumococcal (pneumonia) vaccine.
e (et yearly influenza (flu) vaccines.

e Don’t smoke or use inhaled drugs such as marijuana, vaping, or cocaine. If you currently smoke, talk to your
healthcare provider about a program to help you quit.

Written by Margery Schaffer, RN, MSN, CPNP, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH.
Reviewed by Leeann Carmichael, DNP, APN, FNP-BC; Melissa Acquazzino, MD, MS; and Kayla L. Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights
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Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.

Copyright 2023 © Children’s Oncology Group. All rights reserved worldwide. Bleomycin Alert | Version 6.0 | October 2023 | Page 3 of 3
(__ Health Links )




Health Link

Keeping Your Bones Healthy

During childhood and into young adulthood, bone formation usually occurs faster than bone loss, causing bones to

grow and become heavier (more dense). As a person gets older, the process of bone removal gradually overtakes bone
formation, and bones slowly lose strength as part of the normal aging process. However, loss of bone strength may occur
at earlier ages in childhood cancer survivors because of certain cancer treatments. Loss of bone strength may result in a
condition known as osteoporosis, which is sometimes referred to as “low bone mineral density.”

Osteoporosis: A Silent Disease

Osteoporosis is a disorder resulting from too little new bone formation or too much bone loss, causing bones to become
weak. Most people do not have symptoms, especially in the early stages. However, as bones become weaker, the risk
for fractures increases. Osteoporosis may occur in any bone, but most commonly affects the wrists, hips, spine, and leg
bones.

How is osteoporosis diagnosed?

Although osteoporosis may be suspected based on a patient’s symptoms and risk factors, the diagnosis is made by
measuring bone density with special x-ray techniques, called DXA or bone density scans. These scans do not expose
patients to large amounts of radiation, and generally take less than 20 minutes to perform.

People who have osteoporosis should discuss treatment options with their healthcare provider. Medications, such as
bisphosphonates and calcitonin, are available specifically for the treatment of low bone density. In addition, if you have
low levels of sex hormones, or low levels of growth hormone (GH), you may also benefit from hormone replacement
therapy.
What are the risk factors for osteoporosis?
Osteoporosis is more common in people with the following characteristics:

e Female (especially after menopause)

¢ Family history of osteoporosis

e (aucasian or Asian race

e Small, thin frame

e QOlder age
The following factors may also increase the risk of osteoporosis:

e Smoking

¢ Diet low in calcium

e Lack of weight-bearing exercise

¢ Too much caffeine, alcohol, or soda

e Adiet high in salt

Additional causes of osteoporosis in people who have had cancer may include:
A history of treatment with:
e (Corticosteroids (such as prednisone and dexamethasone)
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¢ Radiation to weight-bearing bones (legs, hips, spine)

Conditions resulting from cancer treatment, including:

e Low levels of sex hormones

e GH deficiency

¢ High levels of thyroid hormone

e Chronic graft-versus-host disease requiring prolonged therapy with corticosteroids

¢ Prolonged periods of inactivity (bed rest)
Other medical treatments, including:

e (ertain anticonvulsants (phenytoin and barbiturates)

e Aluminum-containing antacids (such as Maalox® or Amphogel®)

¢ Medications such as Lupron (used for treatment of early puberty and endometriosis)

¢ High doses of heparin (used to prevent blood clots), especially with prolonged use

e (Cholestyramine (used to control blood cholesterol)
Many of the medications on this list are essential treatments for certain medical conditions. If you are taking any of these
medications, do not change your dosage or stop taking your medication without consulting with your healthcare provider.
What lowers the risk of osteoporosis?

Fortunately, there are many things you can do to reduce the risk of osteoporosis. Regular weight-bearing exercise

(such as brisk walking, dancing, and jogging) helps to develop and maintain healthy bones. Bicycling and swimming

are excellent exercises for general fitness, but these are NOT weight-bearing exercises, and they do not help to build
strong bones. Exercises that are especially good for bone health include higher-impact weight-bearing activities, such as
hopping, jogging and jumping rope. Resistance exercises, such as light weightlifting, also help to build strong bones and
are especially important for bones of the upper body, including the arms and shoulders. If you have problems with your
heart, or have painful bones or joints, be sure to discuss your individual health status and cancer treatment history with
your healthcare provider before starting any new exercise program.

A diet high in calcium also is important in preventing osteoporosis. Most healthcare professionals recommend 1000—1500
mg a day, which means a diet rich in dairy products (milk, cheese, yogurt) and leafy green vegetables. Talking with a
dietitian may help you design a healthy diet. Over-the-counter calcium supplements also may be useful. See Tables 1

for recommended daily calcium intake. Additional information about calcium-rich diets is available at www.usdairy.com/
dairy-nutrition/products.

Vitamin D is needed to absorb calcium. Your skin makes this vitamin naturally when exposed to sunlight. Many dairy
products also contain vitamin D. In general, at least 400 units of Vitamin D is recommended daily. You should not take
more than 800 units of Vitamin D per day unless your health care provider has recommended a higher dose for you.
Taking too much vitamin D may be harmful, so it’s important to check with your healthcare provider before taking any
vitamin D supplements.

What screening is recommended?

After reviewing your treatment history and risk factors, your healthcare provider can advise you regarding the need for
bone density testing. For those at risk, a baseline bone density scan is recommended for childhood cancer survivors when
they enter long-term follow-up (2 or more years after completion of therapy). Follow-up scans may be needed for ongoing
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monitoring of bone density in some patients.

Table 1: Recommendations for Adequate Dietary Calcium Intake in the United States

Age Recommended Calcium Intake
1-3 years 700 mg per day
4-8 years 1000 mg per day

9-18 years 1300 mg per day
19-50 years 1000 mg per day
50-70+ years | 1000-1200 mg per day

(National Institutes of Health Office of Dietary Supplements (NIH ODS) Calcium Fact Sheet for Health Professionals)

Written by Julie Blatt, MD, UNC Lineberger Comprehensive Cancer Center, Chapel Hill, NC; and Lillian R. Meacham, MD, Children’s
Healthcare of Atlanta - Egleston, Atlanta, GA.

Reviewed by Kayla L. Foster, MD, MPH; Sarah Ford, MS, PA-C; and Melissa Acquazzino, MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health Links
were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s Oncology
Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate criteria
for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable alternative
follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The Children’s Oncology
Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed by the
Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of indemnification: (i)
“Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology Group and affiliated
organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any and all losses, liabilities, or
damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group retains
excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology Group secure
all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal documents and
limiting dissemination or reproduction of Informational Content.
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Breast Cancer: Are You at Risk?

The risk of cancer increases for everyone as they age. Depending on the specific treatment you received for childhood
cancer, you may be at increased risk for developing breast cancer. It is important to understand that risk, so that you
can take steps to protect your health.

What are the risk factors?

Several studies have shown that women treated with radiation to the chest for cancer during childhood,
adolescence, or young adulthood have an increased risk of developing breast cancer as they get older, compared to
women their same age in the general population. The risk of secondary breast cancer is related to the location and
dose of radiation. People treated with higher doses of radiation have the highest risk. Researchers are studying this
problem to better understand the risk factors and find ways to prevent secondary breast cancer.

When is breast cancer likely to occur?

The risk of secondary breast cancer begins to increase at about ten years following radiation therapy and continues to
rise thereafter. This means that if a woman develops breast cancer following chest radiation for childhood/adolescent
cancer, it usually happens at a much younger age (usually 30 to 40 years old) than in women who develop primary
breast cancer (usually age 50 or older).

What can I do to protect my health?

Most women who received radiation therapy to the chest during childhood, adolescence, or young adulthood will not
develop breast cancer. However, if you received radiation to the chest, it is important to understand that the risk is
higher for you than it is for women your age who never received radiation. So, the best way for you to protect your
health is by taking steps to closely monitor your breasts. That way, if a cancer develops, it will be detected in its
earliest stages, when treatment is most effective. It is also important to tell your healthcare provider about your cancer
treatment history, including the dose of chest radiation that you received. You should ask your treating oncologist or
cancer center for a written summary of your cancer treatment (see related Health Link: Introduction to Long-Term
Follow-Up).

What monitoring is recommended?

If you received radiation therapy to the chest, underarm (axilla), or total body irradiation (TBI) during childhood,
adolescence, or young adulthood, you should:

1. Have a clinical breast exam performed by your healthcare provider—at least once a year until you reach age
25—then every 6 months thereafter.

2. Have a yearly mammogram and breast MRI (magnetic resonance imaging test) starting at age 25, or 8 years
after you received radiation (whichever comes last).

If your healthcare provider is not familiar with these monitoring recommendations for women who have received chest
radiation during childhood, adolescence, or young adulthood, we encourage you to share this Health Link with them,
and tell them that additional information is also available at www.survivorshipguidelines.org.

Is there anything else I can do to minimize the risk?

The following lifestyle changes may help reduce the risk of developing breast cancer, and will also help you to stay as
healthy as possible:

e Eat more fruits and vegetables (at least 5 servings a day are recommended).
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e Exercise at least 30 minutes per day on most days of the week.
e Maintain a healthy body weight.

e Limit your intake of alcohol to no more than one drink per day.
¢ Avoid smoking or vaping.

e |f you have a baby, try to breastfeed for at least four months.

¢ [|f you need hormone replacement therapy or birth control pills, discuss the risks and benefits with your
healthcare professional.

If you have questions regarding your risk of developing breast cancer, and how you can best protect your health, be
sure to discuss this with your healthcare provider.

Written by Melissa M. Hudson, MD, St. Jude Children’s Research Hospital, Memphis, TN; and Wendy Landier, PhD, CPNP, Children’s
Hospital of Alabama, Birmingham, AL. Portions adapted from CCSS Newsletter Winter 2001, used with permission.

Reviewed by Amelia DeRosa, RN, BSN, CPON; Kayla L. Foster, MD, MPH; and Christine Yun MSN, PNP, CPON®.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Preventing Cardiovascular Complications
As people get older, the risk for developing cardiovascular problems, such as heart attack and stroke, increases.
Additional factors that increase the risk of developing cardiovascular problems include:

e Being overweight or obese

¢ High blood pressure

¢ Unhealthy cholesterol levels (high LDL, high triglycerides, or low HDL)

¢ Prediabetes or diabetes mellitus

e Smoking

e Excessive alcohol intake

e Family history of heart disease
Certain cancer treatments given during childhood, adolescence, or young adulthood may increase the risk of developing
cardiovascular complications. It is important for you to be aware of these risks so that you can practice healthy habits
that can help prevent cardiovascular problems.
What increases the risk for being overweight or obese?
Treatment factors:

e Radiation to the brain or head (especially at doses of 18 Gy or higher)

e Surgery to the brain affecting the “mid-brain” area (containing the pituitary gland)
Other known risk factors:

e (vereating

e Eating a diet that is high in fats and sugar

¢ Not having regular physical activity

¢ Having certain medical conditions, like an underactive thyroid (hypothyroidism), or low levels of GH

What increases the risk for high blood pressure?
Treatments factors:
e [fosfamide
e Cisplatin
e (Carboplatin
¢ Radiation involving the kidneys, including the abdomen, flank, and total body irradiation (TBI)
e Removal of one kidney (see related Health Link: Single Kidney Health)
e Hematopoietic cell transplant (particularly if complicated by chronic graft-versus-host disease)
Other known risk factors:
e Being overweight or obese
e Having a family history of high blood pressure
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¢ Not getting regular physical activity
e Eating a diet that is high in salt
What increases the risk for unhealthy cholesterol levels (including high triglycerides and low
HDL)?
Treatment factors:
¢ Total body irradiation (TBI)
¢ Abdominal radiation
Other known risk factors:
e Being overweight or obese

Having a family history of unhealthy cholesterol levels

Not getting regular physical activity
e Eating a diet high in fat

What increases the risk for high blood sugar/diabetes mellitus?
Treatment factors:

¢ Abdominal radiation

¢ Total body irradiation (TBI)

¢ Prolonged treatment with corticosteroids, such as prednisone or dexamethasone
Other known risk factors:

e Being overweight or obese (note that survivors who received TBI may be at increased risk even if they are not
overweight or obese)

e Having a family history of diabetes

How I can I tell if I am overweight or obese?

Visit with your health care provider about your weight to determine if you are at a healthy weight for your height,
age and activity level. The body mass index (BMI) is a tool your provider may use to help determine if you are at a
healthy weight. BMI calculators and information on how to interpret results are available on-line at www.cdc.gov/
healthyweight/assessing/bmi/.

What can I do to lower my risk of cardiovascular complications?

¢ Get regular check-ups and follow your health care provider’s recommendations regarding how often you need
blood pressure checks and blood tests to monitor your cholesterol and/or blood sugar levels.

e Eat a healthy diet (See related Health Link: Staying Health through Nutrition and Physical Activity).

¢ Increase physical activity if you are able (See related Health Link: Staying Health through Nutrition and Physical
Activity).

¢ Avoid smoking. If you are interested in quitting smoking, online assistance is available from the National
Institutes of Health at www.smokefree.gov.
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e If you are overweight, obese, have high blood pressure, unhealthy cholesterol levels and/or high blood sugar,
see your health care provider regularly. Follow their recommendations for additional testing, if needed, and for
ongoing treatment of your health condition.

¢ |n some cases, medications may be required to treat these conditions. If you are prescribed medications, be sure
to take them regularly and to carefully follow your health care provider’s instructions.

Written by Adam J. Esbenshade, MD, MSci, Vanderbilt University/Ingram Cancer Center, Nashville, TN.
Reviewed by Linda Rivard, RN, BSN, CPON; Melissa Acquazzino, MD, MS; and Kayla L. Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
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alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
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Cataracts after Cancer Treatment

Childhood cancer treatment sometimes requires the use of medications or radiation that can increase the risk of
developing cataracts. Because vision can have a significant impact on daily living, it is important for survivors who

received these treatments to have their eyes checked regularly.

What is a cataract?

A cataract is clouding of the normally clear lens of the eye. Cataracts often develop slowly, but as the clouding increases,
vision can be affected.

How does a cataract affect vision?

The eyes are remarkable organs, allowing light to be converted into impulses that are transmitted to the brain, where
images are perceived. Light enters the eye through a clear layer of tissue known as the cornea. The cornea bends and
focuses the light and sends it through the opening of the eye known as the pupil. The pupil controls how much light
enters the eye. Behind the pupil is the lens of the eye, which focuses the light onto the retina, the membrane along the
back wall of the eye. The nerve cells in the retina change the light into electrical impulses and send them through the
optic nerve to the brain, where the image is perceived. When the lens becomes cloudy due to a cataract, the image

delivered to the retina becomes blurry.

Lens

What are the symptoms of a cataract?
Retina

Common symptoms of cataracts include:
e Painless blurring of vision
e Sensitivity to light and glare

Pupil
Cornea

¢ Double vision in one eye
e Poor night vision Conjunctiva
e Fading or yellowing of colors Optic nerve
¢ The need for frequent changes in prescriptions for glasses or
contact lenses
What cancer therapies increase the risk of developing cataracts?
Certain chemotherapy, including:
¢ Busulfan
¢ Corticosteroids, such as prednisone and dexamethasone
Radiation therapy to the following areas:
e Eye and surrounding tissue (orbits)
e Head or brain
¢ Total body irradiation (TBI)
The risk for cataracts increases with:
¢ Higher radiation doses
¢ Frequent exposure to sunlight

¢ The passage of time (the longer off therapy the survivor is)
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What monitoring is recommended?
e Have an eye examination every year during your regular check-up
e See an eye specialist (ophthalmologist or optometrist) for a full eye evaluation every year if you had:
— Total body irradiation (TBI)
— Radiation to the head, brain or eyes
— Atumor involving the eye

How are cataracts treated?

Not all cataracts need treatment. In many cases, an ophthalmologist may monitor the vision closely over many years
and will recommend treatment if and when it becomes necessary. The only treatment for cataracts is surgical removal
of the lens and replacement with an artificial lens. Today, cataract surgery is a low-risk procedure that is performed on
an outpatient basis and usually is successful in restoring vision.
How can I keep my eyes as healthy as possible?

e Wear sunglasses with ultraviolet (UV) protection when in bright sunlight.

¢ When participating in sports, be sure to select protective eyewear that is appropriate for the sport. Eyewear worn
for sports should be properly fitted by an eye care professional.

¢ Avoid toys with sharp, protruding or projectile parts.
e Never play with fireworks or sparklers of any kind to avoid accidental injury.
e Be careful when working with hazardous household chemicals.

e Wear protective eyewear when using a lawnmower, power trimmer, or edger, and when working with dangerous
equipment in the workshop.

¢ If you do experience an eye injury, seek medical attention promptly.

Written by Teresa Sweeney, RN, MSN, CPNP, St. Jude Children’s Research Hospital, Memphis, TN; and Wendy Landier, PhD, CPNP,
Children’s Hospital of Alabama, Birmingham, AL.

Reviewed by Angela Yarbrough DNP, APRN, FNP-BC, CPON®; Kayla L. Foster, MD, MPH; and Christine Yun MSN, PNP, CPON®.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.
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No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Central Adrenal Insufficiency after Cancer Treatment

Some people who were treated for cancer during childhood may develop endocrine (hormone) problems because of
changes in the function of a complex system of glands known as the endocrine system.

Pituitary gland

What is the endocrine system?

Hypothalamus

The endocrine system is a group of glands that regulates

many body functions including growth, puberty, energy level,
urine production, and stress response. Glands of the endocrine
system include the pituitary, hypothalamus, thyroid, pancreas,
adrenals, ovaries, and testes. The hypothalamus and pituitary
are sometimes called the “master glands” because they control
many of the other glands in the endocrine system. Unfortunately,
some treatments given for childhood cancer can damage the
endocrine system, resulting in a variety of problems.

Thyroid

Pancreas

Adrenal glands

Ovaries

Testes

What are hormones?

Hormones are chemical messengers that carry information

from the endocrine glands through the bloodstream to the

body’s cells. The endocrine system makes many hormones (such as growth hormone, sex hormones, adrenal and thyroid
hormones) that work together to maintain specific bodily functions.

What is central adrenal insufficiency?

Central adrenal insufficiency is caused by a deficiency of the pituitary hormone known as adrenocorticotropic hormone
(ACTH). The adrenal glands (located on top of the kidneys) are stimulated by ACTH to produce a hormone known as
cortisol. If the pituitary gland doesn’t make enough ACTH, then cortisol will not be made by the adrenal gland. Cortisol
is important for health because it helps to keep the blood sugar at a normal level and helps the body deal with physical
stress, such as fevers or injuries.

What are the risk factors for central adrenal insufficiency?

e Radiation to the brain, especially in higher doses (30 Gy or 3000 cGy/rads or higher)
e Surgical removal of the pituitary gland

What are the symptoms of central adrenal insufficiency?

Under normal circumstances, there may be no symptoms at all, or there may be mild symptoms, such as fatigue,
weakness, poor appetite, or dizziness. However, under stressful circumstances, such as fever, infection, surgery, or
injury, symptoms may become severe, and may include vomiting, diarrhea, low blood sugar, low blood pressure, and
dehydration.

What screening is recommended?

People who had radiation in a dose of 30 Gy (3000 cGy/rads) or higher to the central area of the brain (hypothalamic-
pituitary axis) should have a yearly blood test to check the cortisol level or yearly evaluation by an endocrinologist
(hormone specialist). Anyone who is having symptoms suggestive of central adrenal insufficiency should also have an
evaluation by an endocrinologist.
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How is central adrenal insufficiency treated?

Central adrenal insufficiency is treated with hydrocortisone, a medication that is given by mouth every day on a regular
schedule. In times of increased stress, such as illness or surgery, the dose of hydrocortisone is increased, also known
as stress dosing, and can be administered by injection if necessary. If you have central adrenal insufficiency, you should
wear a medical alert bracelet so that in case of an accident or sudden iliness, emergency medical workers will be aware
of your special health needs.

Written by Debra A. Kent, RN, MSN, CPNP, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; and Wendy Landier, PhD,
CPNP, Children’s Hospital of Alabama, Birmingham, AL.

Reviewed by Angela Yarbrough DNP, APRN, FNP-BC, CPON®; Christine Yun MSN, PNP, CPON®; and Kayla L. Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health Links
were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s Oncology
Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate criteria
for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable alternative
follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The Children’s Oncology
Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed by the
Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of indemnification: (i)
“Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology Group and affiliated
organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any and all losses, liabilities, or
damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group retains
excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology Group secure
all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal documents and
limiting dissemination or reproduction of Informational Content.
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Chronic Pain after Cancer Treatment

Pain is a common experience during cancer treatment, either from the cancer itself or from the treatment. Usually,
after the treatment is finished, there is no more pain. For some people, however, pain continues to be a side effect of
either the cancer or its treatment, even when the cancer is in remission and treatment has been completed. For cancer
survivors, long-term pain may occur for a variety of reasons, such as damage to bones, joints, or nerves resulting from
treatment with radiation, surgery, certain chemotherapy medications, or corticosteroids.

What is the difference between acute and chronic pain?

Acute pain is generally the result of illness (such as cancer), injury and/or surgery and is usually confined to a limited
period of time. Acute pain has a biologic purpose, that is, it tells us that we are hurt or ill, so that we can protect
ourselves.

Chronic pain lasts after the underlying illness or injury has resolved. Chronic pain is a problem because the longer the
pain lasts, the more complicated it might become, particularly in the way it could affect a survivor’s quality of life.

Pain is very complex

Healthcare providers used to think that the amount of pain a person had was directly related to the extent of physical
damage to body tissue. Healthcare providers now know that the pain people feel is affected by many physical,
emotional, and cognitive factors that are unique to everyone.

Recent studies involving new technology to study the brain are confirming that many processes are involved in chronic
pain. The experience of pain is the result of a complex interchange of information from many different areas of the
brain. These studies have also helped us to understand that pain can sometimes persist (even when the original injury
has healed) due to changes in the way the body sends and receives pain signals.

Healthcare providers have learned that different people perceive pain in different ways. These differences can be seen
in brain imaging studies as individuals rate their pain to the same source of pain, or “stimulus.” That is, some people
seem to be very sensitive, whereas others may report little pain even with the same stimulus. While you might be born
with some of these differences, environmental factors tend to play an important role too. Factors such as age, sex,
developmental level, family and cultural traditions, prior pain experience, and circumstances surrounding the injury all
contribute toward how a cancer survivor might interpret, experience, and cope with pain.

Pain and Psychological Health

Psychological factors play a role in the amount of distress that is experienced, or how upsetting the pain might be to
each individual. Furthermore, other factors, such as family or work environment, can also affect the ability to cope with
pain.

In the case of chronic pain that lasts for months and years, it is possible for cancer survivors to become increasingly
depressed if they don’t have ways to cope with the pain in a healthy way. Survivors with pain may sometimes become
frustrated and angry, especially if pain is preventing them from doing activities that they used to enjoy. If a survivor
believes that pain controls his or her life, then they may begin to feel powerless, develop low self-esteem, and avoid
taking on challenges and opportunities for growth. Pain can develop into a troublesome cycle. For example, a survivor
might stop moving around and doing physical activities because they are afraid of triggering or worsening their pain.
However, the less active they are, the weaker their muscles become, which can then worsen the pain.
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Sometimes, people begin to anticipate the physical sensations of pain in a fearful way. They may withdraw from social or
community activities to avoid having to deal with pain in public situations, and they may increasingly isolate themselves.
Depression, anxiety, and chronic stress may follow, which can make the pain worse. This may also lead to physical
changes in the body associated with stress, depression, and anxiety, which can lower the pain thresholds.

How is Pain Treated?

Fortunately, there are ways to manage and cope with chronic pain. Chronic pain can be treated with medicine, without
medicine using behavioral treatments (such as relaxation or meditation), or by a combination of the two. Non-medicine
treatments can be used along with medications to manage pain during and after cancer treatment. Studies of patients
suffering from chronic pain show that training in pain-coping skills can help increase self-confidence and reduce distress
from pain. Changes in how a person copes with pain and what they believe about their pain may also produce positive
changes in behavior, such as increased exercise, improved pacing of activities, better results with medication, and
increased participation in social activities.

Behavioral skills can be helpful in treating and coping with pain. Specific techniques include relaxation, meditation,
guided imagery, distraction, and redirected thinking, as well as changing thoughts and beliefs about pain and what
it means. Other effective approaches include support groups, massage, music, and counseling focused on pain
management and behavioral modification.

Written by Sunita K. Patel, PhD, City of Hope Comprehensive Cancer Center, Duarte, CA.
Reviewed by Kayla L. Foster, MD, MPH; Beth Fisher, DNP, APRN, CPNP; and Melissa Acquazzino, MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health Links
were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s Oncology
Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a medical
condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate criteria
for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable alternative
follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The Children’s Oncology
Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed by the
Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of indemnification: (i)
“Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology Group and affiliated
organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any and all losses, liabilities, or
damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group retains
excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology Group secure
all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal documents and
limiting dissemination or reproduction of Informational Content.
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Colorectal Cancer: Are You at Risk?

The risk of cancer increases for everyone as they age. Depending on the specific treatment you received for childhood
cancer, you may be at increased risk for developing colorectal cancer (cancer of the colon or rectum). It is important to
understand that risk, so that you can take steps to protect your health.

What is colorectal cancer?

Colorectal cancer is a type of cancer that occurs in the colon (large intestine) or the rectum (the last several inches of
the large intestine). Colorectal cancer is the second leading cause of cancer deaths in the United States. Many of these
deaths happen because the cancers are found too late to be cured. If colorectal cancer is found early enough, it can
usually be cured.

What are the risk factors?

Several studies have shown those who were treated with radiation to the abdomen, pelvis, spine, or total body
irradiation (TBI) during childhood, adolescence, or young adulthood have an increased risk of developing colorectal
cancer. It is therefore important for you to obtain your radiation treatment records so that you know what radiation you
received.
Other known risk factors for developing colorectal cancer include:

e Having had colorectal cancer or large intestinal polyps in the past

¢ Having a close relative (sibling, parent or child) who has had colorectal cancer before age 50

e Having ulcerative colitis or Crohn’s disease

¢ Having a hereditary colon cancer syndrome (such as familial adenomatous polyposis)

What are the signs of colorectal cancer?

Most colorectal cancers begin as a polyp. A polyp starts as a small, harmless growth in the wall of the colon or
rectum. However, as a polyp gets larger, it can develop into a cancer that grows and spreads. During the early stage of
colorectal cancer, there are rarely any outward signs or symptoms to alert you or your healthcare provider that cancer
is present. This is why screening is so important. Once the cancer has become more advanced, the following signs
may be evident. If you have any of these signs, you should see your healthcare provider immediately:

e Bleeding from your rectum

e Blood in your stool or in the toilet after you have a bowel movement

e Achange in the shape of your stool

e Cramping pain in your lower stomach

e Afeeling of discomfort or an urge to have a bowel movement when there is no need to have one

e Achange in the normal frequency of your bowel movements
Other conditions can cause these same symptoms. You should be evaluated by your healthcare provider to find out the
reason for your symptoms.
When is colorectal cancer likely to occur?

In the general population, colorectal cancer is most likely to occur between the ages of 45 and 65. In cancer survivors
who were treated with abdominal, pelvic, spinal, or TBI radiation, it may occur earlier. The risk begins to increase
around 10 years after the radiation.
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What can I do to protect my health?

Most people who received radiation therapy to the abdomen, pelvis, spine, or TBI will not develop colorectal cancer.
However, if you received this type of radiation, it is important to understand that the risk is higher for you than it is for
other people your age who never received radiation. So, the best way for you to protect your health is by taking steps
to closely monitor your colon. That way, if a cancer develops, it can be detected in its earliest stages, when treatment
is most effective.

What monitoring is recommended?

If you were treated with radiation therapy to the abdomen, pelvis, spine, or TBI during childhood, adolescence, or young
adulthood, you should be screened for colorectal cancer beginning 5 years after radiation or at age 30, whichever
occurs last. You should talk with your healthcare provider about which screening option is best for you. These options
include stool-based testing every three years or colonoscopy every five years.

What is stool-based testing?

If you choose stool-based testing, you will need to provide a stool sample, which will be sent to a laboratory to check
for signs of colorectal cancer.

What is a colonoscopy?

A colonoscopy is a procedure where a thin, flexible tube connected to a video camera is inserted into your rectum and
slowly guided into your colon. The doctor is able to look at the colon on a monitor, and any polyps or growths can be
removed through the tube during the exam.

A colonoscopy requires a “bowel prep” the day or night before the procedure to empty the intestines. Your healthcare
provider should give you instructions on how to do this.

The procedure may be uncomfortable, but it is usually not painful. Before you have this test, you will be given a
medicine to make you feel relaxed and sleepy.

Is there anything else that I can do to minimize the risk?
The following lifestyle changes may help to reduce the risk of colorectal cancer and will help you stay as healthy as
possible:
e Eat a variety of healthy foods, with an emphasis on grains, fruits and vegetables.
— Eat five or more servings of a variety of vegetables and fruits each day.
— Choose whole grains in preference to processed (refined) grains and sugars.

— Limit consumption of red meats, especially processed meats (such as hot dogs or bologna) and those high in
fat.

— Choose foods that help you maintain a healthy weight.

e Adopt a physically active lifestyle.

— Engage in at least moderate physical activity (such as brisk walking) for 30 minutes or more on five or more
days of the week.

— Engaging in 45 minutes or more of moderate to vigorous activity (activities such as running, in which you are
not able to carry on a conversation without needing to catch your breath) on five or more days per week may

further reduce your risk of colorectal cancer.
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Written by Kevin C. Oeffinger, MD, Duke University Medical Center, Durham, NC.
Reviewed by Amelia DeRosa, RN, BSN, CPON; Kayla L. Foster, MD, MPH; Christine Yun, MSN, PNP, CPON.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Late Effects after Cystectomy

The information in this Health Link will help you recognize signs and symptoms of urinary bladder problems that may
occur after cystectomy.

What is a cystectomy?
A cystectomy is an operation to remove the urinary bladder.

Who needs a cystectomy?

Two groups of cancer survivors may have undergone a cystectomy during their childhood cancer treatment. The

first group includes those who had a cystectomy as part of their cancer treatment. Successful treatment of
rhabdomyosarcoma of the urinary bladder and prostate, Ewing’s sarcoma, and other sarcomas in the pelvic area
sometimes requires cystectomy. The second group includes people who required a cystectomy because of treatment
complications, such as hemorrhagic cystitis (bleeding) or bladder fibrosis (scar tissue).

How does urine exit the body after a cystectomy?

After the urinary bladder is removed, a new passageway is created so that urine can leave the body. Urine is removed
from the kidney in a process called “diversion.” There are three main types of diversions, based on whether urine flows
from the body spontaneously (“incontinent diversion”) or is collected in a reservoir (“continent diversion”).

An “incontinent diversion” is usually made through a loop of small intestine that is separated from the rest of the
bowel and called an “ileal conduit” or “urostomy.” The ileal conduit is connected to the outside of the abdomen by
way of an opening called a “stoma”. Internally, the ureters empty into the conduit, which then serves as a pipeline for
urine to flow directly through the stoma.

There are two types of “continent diversions.” The first is the cutaneous continent diversion. This reservoir is made
from intestine and is placed within the abdomen in front of the kidneys. The ureters are then connected to this pouch.
The appendix or another short piece of small intestine is used to create an extension from this pouch through the
abdominal wall to the surface of the skin, often around the belly button. This opening is called a “stoma.” This design
prevents urine from flowing back into the kidney (reflux) or spilling out onto the skin. Urine collects in the reservoir and
is removed several times a day by insertion of a catheter (tube) into the stoma.

The second type of continent diversion is done by making a new bladder from bowel and is called an “orthotopic
neobladder.” The neobladder is connected directly to the urethra. Some people with a neobladder can urinate naturally,
while others may require catheterization to empty the bladder.

What problems can occur following cystectomy?

People who have an ileal conduit or ileal pouch may have leakage of urine around the stoma. This may lead to irritation
of the skin and infection at the site of the stoma. Scar tissue (“strictures”) may form around the ureters or the conduit
and block the flow of urine from the kidneys. Reflux of urine into the kidney may also occur, which increases the risk of
a urinary tract infection or kidney stones.

Incontinence, or the inability to control passage of urine, may occur after a neobladder is formed. People with this
problem may benefit from muscle re-training to control urination effectively. If there is persistent leakage of urine,
pressure testing of the neobladder and urethra may help decide about treatment.
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Bladder surgeries involving portions of the small intestine sometimes cause abnormal levels of chemicals and fats in
the blood. These problems may result in diarrhea, kidney stones, and/or low levels of Vitamin B12.

A cystectomy may also increase the risk of sexual dysfunction in both men and women. Surgery and medications
may be used to treat this complication.

What can I do if I have a problem following cystectomy?

If you have had a cystectomy, you will need life-long close follow-up by a urologist. An enterostomal nurse
(“ET nurse”) can help by giving advice about skin care, appliance fitting, and supplies. The nurse can also help
“troubleshoot” if there are problems with catheterization.

What monitoring is recommended?

If you had an ileal enterocystoplasty (bladder surgery involving a portion of the small intestine), you should have a
yearly blood test to check your Vitamin B12 level starting 5 years after your bladder surgery.

When should I call my healthcare provider?

Call your healthcare provider whenever you have fever, pain in the midback or side, blood in the urine, or severe
irritation of the skin. If you perform self-catheterization and have difficulty inserting the catheter, this is a medical
emergency that needs immediate attention. This complication may mean that the pouch has ruptured, or that the
pouch will rupture if the reservoir cannot be drained properly. This can result in serious infection from leakage of urine
into the abdomen or pelvis. If you have had a cystectomy, contact your healthcare provider immediately if you have
vomiting or abdominal pain. These symptoms may indicate a bowel blockage (obstruction) from scar tissue.

Written by Patricia Shearer, MD, MS, Emory Healthcare, Johns Creek, GA; Michael L. Ritchey, MD, Phoenix Childrens Hospital,
Phoenix, AZ; Fernando A. Ferrer, MD, Children’s Hospital and Medical Center of Omaha, Omaha, NE; and Sheri L. Spunt, MD, Lucile
Packard Children’s Hospital Stanford University, Palo Alto, CA.

Reviewed by Linda Rivard, RN, BSN, CPON; Kayla L. Foster, MD, MPH; and Christine Yun, MSN, PNP, CPON.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.
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No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or

access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Dental Health after Cancer Treatment

Treatment for cancer during childhood often increases the risk for dental problems. As a childhood cancer survivor, it is
important for you to understand the reasons why dental care is especially important for maintaining your health.

What are the risk factors for dental problems after childhood cancer treatment?

¢ Treatment with chemotherapy before your permanent teeth were fully formed, especially if you were younger
than 5 years old at the time of your treatment

¢ Radiation that included the mouth and/or salivary glands

e Radioiodine therapy (I-131 thyroid ablation)

¢ Treatment with azathioprine (sometimes given to patients receiving a hematopoietic cell transplant [HCT])
e Chronic graft-versus-host disease (cGVHD) associated with HCT

What dental problems can occur following treatment for cancer in childhood?

Chemotherapy and radiation can affect the health of the teeth. Survivors of childhood cancer may be at increased risk
of developing cavities, having abnormal development of the teeth, roots of the teeth and the protective tooth enamel,
as well as small or absent teeth. It is important to share a history of childhood cancer treatment with your dental
health professional and attend regular dental cleanings every 6 months to preserve dental health.

In addition to affecting the teeth, cancer treatments can also affect your salivary glands, gums, taste buds, the jaw
bones and the joint (called the temporomandibular joint, or “TMJ”) between the upper and lower jaw.

What can be done for these problems?

Taking care of teeth and gums is always important, and it is even more important if you have had radiation or
chemotherapy at a young age. If your gums are not healthy, they can shrink away from your teeth, causing infection in
the bone supporting the roots. This bone can dissolve away slowly, causing the teeth to become loose. This condition is
called periodontitis (inflammation surrounding a tooth). Periodontitis can be prevented by proper brushing of your teeth
and gums and by flossing between your teeth at least once a day. Taking good care of your teeth and gums, combined
with routine visits to your dentist, can prevent the development of cavities and gum disease.

If your permanent teeth do not develop normally, you may need caps or crowns to improve your smile and the function
of your teeth. Sometimes reconstructive surgery is needed to correct poor bone growth of the face or jaw. Radiation
can sometimes make it difficult to open your mouth fully (trismus), or cause some scarring and hardening of the jaw
muscles (fibrosis). Stretching exercises for the jaw may reduce fibrosis and improve your ability to open your mouth.
Your dentist will be able to instruct you or refer you to occupational therapy to learn these exercises. If you have crooked
or small teeth, this may be improved by bonding (applying a thin coating of plastic material on the front surface of the
teeth to cover any flaws). If braces are needed, your dentist will do a panorex x-ray of the teeth to see if the teeth, roots
and supporting bone are strong enough for braces. If you had high doses of radiation to the face or mouth and you
require dental surgery, you may be at increased risk of developing a bone-healing problem (osteoradionecrosis) after
the surgery. Your dentist should discuss this potential problem with a radiation oncologist before any dental surgery. If
you had an allogeneic bone marrow or stem cell transplant (from a donor other than yourself), it is important to let your
dentist know, so that the dentist can check for changes indicating cGVHD.
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What is xerostomia and what should I do if I have it?

Dry mouth, also called “xerostomia” can occur after radiation to the head or neck. Other problems related to
xerostomia include persistent sore throat, burning sensation in the mouth and gums, problems speaking, difficulty
swallowing, hoarseness, or dry nasal passages. Dryness of the mouth is a result of decreased saliva and/or thickening
of the saliva, and can lead to the development of cavities.

Drinking liquids frequently and the use of artificial saliva can help relieve the symptoms of xerostomia. Sugar-free
candy stimulates saliva production. Proper brushing habits are very important for people with xerostomia, as is limiting
the intake of candy and other sweets. Your dentist may recommend application of a fluoride gel to your teeth at least
once a day. The fluoride acts on the enamel of your teeth to make it more resistant to decay. Ask your dentist about
whether you should use daily fluoride.
Should I take any special precautions when having dental work done?
Always let your dentist know if you have the following health conditions:

¢ Splenectomy (surgical removal of the spleen)

¢ High doses of radiation to the spleen (40 Gy—4000 cGy/rads or more)

e Heart valve replacement or repair with artificial or prosthetic material

e Ventricular shunt (surgical placement of a tube to drain fluid from the brain) that drains into the heart
(ventriculoatrial/V-A) or venous system (ventriculovenus/V-V)

e Currently active cGVHD following HCT

In any of these situations, bacteria that normally enter the bloodstream during dental work may increase the risk of
serious infections. As a precaution against infection, if you have any of these conditions, antibiotics may be needed
before any dental work is done.

When dental work is planned, ask your dentist if you need to take antibiotics before the procedure.

What is the risk of developing oral cancer?

People who have had radiation to the head and neck during childhood, or who have cGVHD after bone marrow or stem
cell transplant, may be at increased risk for oral cancers. Using tobacco in any form or using alcohol in combination
with smoking greatly increases this risk. Infection with certain forms of the human papillomavirus (HPV) also increases
this risk. Your dentist should perform an oral cancer screening exam during each visit.

If you notice any of the following, notify your dentist immediately:

A sore that does not heal or that bleeds easily

A change in the color of your mouth tissues

A lump, thickening or rough spot in the mouth

Pain, tenderness or numbness anywhere in the mouth or on the lips

Most of the time, these symptoms do not indicate any problem, but a dentist can tell if they are the sign of a serious
problem.
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What should I do to keep my teeth and mouth as healthy as possible?

Follow these recommendations (unless your dentist recommends otherwise):

See your dentist regularly at least every six months. Make sure that your dentist knows your health history
and the treatment you received. (Ask your oncologist for a summary of your treatment). Be sure that your visit
includes an oral cancer screening, and be sure to notify your dentist if you notice any warning signs of oral
cancer.

Have a panorex x-ray done before dental/orthodontic procedures to evaluate the root development of your
teeth and determine if any modifications need to be made to your dental treatment plan.

Brush your teeth at least twice a day.

— Use a fluoride-containing toothpaste to help prevent tooth decay.

— Place your brush at a slight angle toward the gum when brushing along the gum line.

— Use a soft-bristle toothbrush, as recommended by your dentist.

— Clean all surfaces of the teeth.

— Brush your tongue to remove bacteria that can cause bad breath.

Floss your teeth at least once a day.

— Floss carefully between teeth because brushing alone does not remove plaque between teeth.
— Use a gentle touch to avoid injury to gums.

— Itis normal to have a small amount of bleeding when flossing, but if the bleeding increases or your gums are
red and puffy, this may be a sign of infection and you should notify your dentist.

Use antibacterial, alcohol-free fluoride mouth rinses (your dentist can recommend the best ones for you).
Drink liquids frequently and/or use artificial saliva (available at most pharmacies without a prescription).

Apply fluoride frequently. Your dentist may recommend a daily fluoride rinse or gel that you can use at home
after brushing, in addition to the special fluoride application you may receive at your regular dental cleanings.

Limit sweets and carbohydrate-rich foods.

Do not use tobacco products and use alcohol only in moderation (check with your healthcare provider to
see if you should drink alcohol at all, since alcohol may increase other problems following childhood cancer
treatment).

Notify your dentist immediately if you develop any signs of infection in your mouth or gums, such as
redness, tenderness, excessive bleeding of gums, painful teeth, and/or increased areas of sensitivity.

For more information about dental health issues following childhood cancer treatment:

American Dental Association’s dental health website at www.mouthhealthy.org

Adapted by Deborah Lafond, MS, RNCS, PNP, CPON®, Children’s National Medical Center, Washington, DC, from “Save Your Smile”
by Melissa Hudson, MD, St Jude Children’s Research Hospital, After Completion of Therapy (ACT) Clinic, used with permission.

Reviewed by Sarah Ford, MS, PA-C; Kayla L. Foster, MD, MPH; and Melissa Acquazzino, MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org
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Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Staying Healthy through Nutrition and Physical Activity

Good nutrition and regular exercise offer many benefits to childhood cancer survivors. These include:

Promoting healing of tissues and organs affected by cancer and its treatment
Building strength and endurance

Reducing the risk of certain types of adult cancers and other diseases suc as diabetes, high blood pressure, and
obesity

Decreasing stress and providing a feeling of well-being

Impact of Childhood Cancer on Nutrition and Physical Activity

The effects of childhood cancer on nutrition and physical activity will be different for each survivor. Cancer affects
nutrition in several ways. Some survivors may have difficulty gaining weight, while others may have problems with
gaining too much weight. Physical activity is an important factor in maintaining a healthy body weight. There are many
factors that can influence a survivor’s ability to be physically active; however, childhood cancer and its treatment should
not be used as an excuse for not eating a healthy diet or staying physically active. Many survivors, just like many people
who have never experienced cancer, have poor health habits. Now is a good time to begin making healthy choices about
what you eat and stay active. These choices can have a positive effect on your health for many years to come.

Developing a Healthy Nutrition Plan
Suggestions for good nutrition include:

Choosing a variety of foods from all the food groups. Use the interactive
customized guide at www.choosemyplate.gov to help develop a well-balanced
diet and activity plan.

Eating five or more servings a day of fruits and vegetables, including citrus fruits
and dark-green and deep-yellow vegetables.

Limiting juice to 4 ounces of 100% fruit or vegetable juice per day.
Eating plenty of high-fiber foods, such as whole grain breads, rice, pasta, and cereals.
Limiting refined carbohydrates, including pastries, sweetened cereals, soft drinks, and sugars.
Decreasing the amount of fat in your meals by baking, broiling or boiling foods.

Limiting intake of red meat and eating fish, poultry, or beans instead. When eating meat, select leaner and smaller
portions.

Limiting fried and high-fat foods, such as fries, snack chips, cheeseburgers, and pizza.
Choosing low-fat milk and dairy products.

Avoiding salt-cured, smoked, charbroiled, and pickled foods.

For adults, limiting alcoholic drinks to less than two a day for men and one for women.

If you need to lose or gain weight, consult with your health care team and/or a nutritionist to develop a nutrition plan.
Herbal or dietary supplements should be discussed with your team. There are several questions you should ask yourself
to make sure your nutrition plan will be effective.

Do you have a realistic, achievable weight goal?
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¢ Does your plan include foods that you will enjoy eating for the rest of your life, not just a few weeks or months?

¢ Does your plan include a variety of foods?

¢ Are foods on your plan easily available at your supermarket?

¢ Does your plan fit into your lifestyle, daily schedule and budget?

e Does your plan include lifestyle changes that will help you maintain your weight change?

Developing a Healthy Exercise Plan

Check with your healthcare team before starting an exercise plan or taking part in new sports and recreational
activities. Your healthcare provider can make you aware of the activities that you can safely take part in and those you
should avoid.

When choosing an exercise plan, ask yourself these questions:
¢ Do you have reasonable goals based on your present strength and endurance?
¢ |s the activity safe for you to perform?
¢ Does the plan fit into your lifestyle and schedule?
¢ Does the activity require special equipment or protective gear and will your budget cover the expense?
¢ Do you need to make changes in the sport or activity based on a special need?
¢ Do you enjoy doing the sport or activity?
Here are a few helpful suggestions when implementing your exercise plan:
e Start out slow. Don’t try activities that are too strenuous or put you at risk for muscle strain.

e Begin your exercise plan with a warm-up program and end with a cool-down activity, such as stretching and
slow easy movements.

e Use correct posture when exercising.

e Exercise until you are tired, but not in pain.

¢ |dentify the muscles you want to strengthen and choose exercises that work on those muscles.
¢ Alternate exercises to work different muscles and different parts of your body.

e To avoid injury, use the right equipment and shoes. Avoid running, jogging, or aerobic dancing on hard surfaces
such as asphalt or concrete.

The American Cancer Society recommends having a physically active lifestyle. Adults should get at least 150 minutes
of moderate physical activity (brisk walking, bicycling, vacuuming, gardening), or 75 minutes of vigorous physical
activity (running, aerobics, heavy yard work), or a combination of these each week, preferably spread throughout

the week. Children and adolescents should engage in at least 60 minutes each day of moderate to vigorous physical
activity each day (running, aerobics, heavy yard work), with vigorous activity at least 3 days each week. Here are some
practical suggestions to try to work physical activity into your daily schedule.

e Park a good distance from your place of work and walk the extra distance each day.
e Set aside 30 minutes a day to take a brisk walk.
¢ Take the stairs instead of the elevator.
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¢ If you have a sit-down job, get up and stretch your muscles every hour and take a walk during your lunch or
break.

¢ Ride a bike to work or for running errands.
e If you have a dog, take him/her on a brisk walk every day.

e Plant a garden, wash your car, mow the lawn, paint furniture, clean out the garage and catch up on all those
chores you have been meaning to do—instead of watching TV or playing on the computer.

e Keep your body moving while watching TV or reading the newspaper on a stationary bike or treadmill.
¢ Plan active outings with family or friends.

e Exercise with a partner.

e Join a sports team.

Physical Activity for Survivors with Special Needs

Survivors who have special needs can take part in most activities, but the help of a physical or occupational therapist
may be needed to adapt the activity for success. A social worker may be able to help find insurance coverage or other
resources for special equipment. Specialized programs for individuals with special needs, organizations and other
resources are often available through your healthcare center, in your local community, and at www.ncpad.org.

Adapted by Sharon A. Frierdich, RN, MS, CPNP, University of Wisconsin Hospital and Clinics, Madison, WI, from “Staying Physically
Healthy, Play Safely, Play Well,” St. Jude Children’s Research Hospital, used with permission.

Reviewed by Linda Rivard, RN, BSN, CPON®; Christine S. Yun, MSN, PNP, CFON®; and Kayla L. Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.
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Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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School after Cancer Treatment

Treatment for cancer during childhood or adolescence may affect educational progress due to prolonged absences
or reduced energy levels that frequently occur during or after treatment. In addition, some types of cancer may
require therapy to control or prevent spread of the disease to the brain and/or spinal cord (central nervous system).
This therapy can sometimes affect memory and learning abilities. Parents and teachers should be aware of potential
educational problems that may be related to cancer treatment. You/your child or teen may be eligible for special
accommodations at school which may also require specialized testing.

What increases the risk of educational problems?
Factors that may place children and teens at increased risk for difficulties in school include:
¢ Diagnosis of cancer at a very young age
e Numerous or prolonged school absences
e Anhistory of learning difficulties before the cancer diagnosis
e (Cancer treatment that results in reduced energy levels
e (Cancer treatment that affects hearing or vision
e (Cancer treatment that results in physical disabilities
e (Cancer therapy that includes treatment to the central nervous system (see below).

Are children and teens with certain types of cancer at higher risk of developing educational
difficulties?

Yes, children and teens with the types of cancer listed below are more likely to have received treatments that may
affect learning and memory. Since treatments for these types of cancer vary widely, not everyone who was treated for
these cancers are at increased risk.

¢ Brain tumors

e Tumors involving the eye or ear

e Acute lymphoblastic leukemia (ALL)
¢ Non-Hodgkin lymphoma (NHL)

What types of treatment place children and teens at higher risk for learning and memory
problems?

e Methotrexate—if given in high doses into the veins intravenously (IV) or injected into the spinal fluid [intrathecally
(IT) or intra-ommaya (10)]

e (Cytarabine—if given in high doses intravenously (IV)

e Surgery involving the brain

¢ Radiation to the head/brain or total body irradiation(TBI)
e (Cisplatin or carboplatin (may affect hearing)
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What testing is recommended?

Any young person who has had any of the above cancer treatments, or who is having difficulties in school, should
undergo a specialized evaluation by a pediatric psychologist (neuropsychological testing) at the time of entry into
long-term follow-up. This type of testing will measure 1Q and school-based skills, along with more detailed information
about how the child or teen processes and organizes information.

Even if the initial neuropsychological evaluation is normal, it is important for parents and teachers to remain watchful.
Further neuropsychological evaluations may be necessary if the child or teen begins having trouble in school or
develops any of the problems listed in the section below. In addition, repeat testing is often recommended at times
when academic challenges are more likely to occur, such as at entry into elementary school, middle school, high
school, and during pre-college planning.

What learning problems may occur?

The brain is a very complex structure that continues to grow and develop throughout childhood and adolescence.
Some problems may not become apparent until years after therapy is completed. Common problem areas include:

Handwriting

Spelling

Reading

Vocabulary

Math

Concentration

Attention span

Ability to complete tasks on time

What can be done to help with learning problems?

Memory

Processing (ability to complete assignments that
require multiple steps)

Planning
Organization
Problem-solving
Social skills

If a problem is identified, special accommodations or services can be requested to help maximize the student’s
learning potential. The first step is to schedule a meeting with the school to develop a specialized educational plan,
this may include a 504 plan or an individualized education plan (IEP).Examples of strategies that are often helpful for
children and teens with educational problems related to cancer treatment include:

Seating near the front of the classroom
Minimizing the amount of written work required
Use of tape-recorded textbooks and lectures

Use of a computer keyboard instead of
handwriting

Use of a calculator for math

Modification of test requirements (extra time, oral
exams instead of written exams)

Copyright 2023 © Children’s Oncology Group. All rights reserved worldwide.

Assignment of a classroom aide

Extra help with math, spelling, reading, and
organizational skills

Access to an elevator
Extra time for transition between classes
Duplicate set of textbooks to keep at home
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What laws protect the rights of students who have undergone treatment for cancer?

In the United States, there are three public laws that protect the rights of students with educational problems related to
cancer treatment. These laws are:

The Rehabilitation Act of 1973 - Section 504

This legislation provides accommodations for students with a “physical or mental impairment which substantially
limits one or more major life activities,” or students who have “a record of such impairment,” or who are “perceived
as having such an impairment” (The Rehabilitation Act, 1973). Qualifying conditions include chronic ilinesses such
as cancer, as well as many other disabilities, including hearing problems, vision problems, learning disabilities,
speech disorders, and orthopedic handicaps. All childhood cancer survivors in the United States are eligible for
accommodations under this law, and all educational institutions receiving federal funding (including colleges and
universities) are required to comply. Accommodations may include 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).

The Individuals with Disabilities Education Act (IDEA)

The IDEA legislation (PL 105-17) requires that public schools provide “free and appropriate education in the least
restrictive environment” for disabled students between the ages of 3 and 21 years of age. In order to qualify for special
education services under IDEA, the student must meet qualifications under at least one disability outlined in the law—
those that most commonly apply to students treated for cancer include “specific learning disability,” “traumatic brain
injury,” or “other health impairment.” To access services under the IDEA legislation, parents must initiate the process
by requesting that the student be evaluated for an “Individualized Education Plan” or IEP. The student will then undergo
an assessment process to determine what assistance is required. A conference is then held to discuss the results

of the evaluation and, if the student qualifies, to determine an individualized plan to meet the identified specialized
educational needs. Services available under the IDEA legislation include tutoring, specialized classroom placements
(such as a resource room), psychological services, adaptive physical education, physical, occupational and speech/
language therapy, and transportation services. All services and accommodations required by the student should be
specified in the IEP (the written document describing the special education program). The IEP should be reviewed and
updated on an annual basis to assure that it continues to meet the student’s educational needs.

The Americans with Disabilities Act (ADA)

The ADA law (PL 101-336) protects against discrimination in employment, transportation, communication, government,
and public accommodations for people with disabilities. It guarantees equal access to public spaces, event, and
opportunities and may be particularly helpful for students seeking higher education or employment.

Where can I get more information?

Additional information is available from the Center for Parent Information and Resources www.parentcenterhub.org
American Childhood Cancer Organization, for the free publication: Educating the Child with Cancer, a Guide for Parents
and Teachers (phone: 1-855-858-2226, ext. 101) or www.acco.0rg

US Department of Education; Office for Civil Rights. Protecting Students with Disabilities www?2.ed.gov/about/offices/
list/ocr/index.html
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Healthy living after treatment of childhood, adolescent, and young adult cancer

Written by Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL.
Reviewed by Casey DeBias, MSN, APRN, FNP-BC, CPHON; Christine S. Yun, MSN, PNP, CPON; and Kayla L. Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Keeping Your Eyes Healthy

Radiation to the brain, eye, or eye socket (orbit) during treatment for childhood cancer can have a long-lasting effect on
the eyes. Radioiodine (I-131) treatment and chronic graft-versus-host disease (an immune response that can develop
after bone marrow or stem cell transplant) can also affect the eyes. Because vision can have a significant impact on
daily living, it is important for survivors who received these treatments to have their eyes checked regularly.

How do the eyes work? f—'\
e ‘_,.-'lﬂl;llml

The eyes are remarkable organs, allowing light to be converted into impulses that g— ~ aared
are transmitted to the brain, where images are perceived. The eyes are located in LS. @' e N Gz
the area of the skull known as the orbit or eye socket. A thin layer of tissue called '\L-,.g..m.

the conjunctiva covers and protects the eye and eyelids. Tears are produced in the duct

lacrimal gland, located in the outer corner of the eye socket, above the eyeball. Lens

Tears flow over the eye, providing lubrication, and drain into a tiny canal at the inner
corner of the eye, called the lacrimal duct. Light enters the eye through a clear layer
of tissue known as the cornea. The cornea bends and focuses the light and sends

it through the opening of the eye known as the pupil. The pupil controls how much
light enters the eye. Behind the pupil is the lens of the eye, which focuses the light
onto the retina, the membrane along the back wall of the eye. The nerve cells in

the retina change the light into electrical impulses and send them through the optic Optic nerve
nerve to the brain, where the image is perceived.

Retina
Pupil

Cornea

Conjunctiva

What eye problems can develop following treatment for childhood cancer?

Cataracts: Clouding of the lens of the eye. When this happens, light cannot pass through the lens easily. Common
symptoms of cataracts include painless blurring of vision, sensitivity to light and glare, double vision in one eye, poor
night vision, fading or yellowing of colors, and the need for frequent changes in glasses or contact lens prescriptions
(see related Health Link: Cataracts).

Xerophthalmia: Dry eyes resulting from decreased tear production due to radiation or chronic graft-versus-host
disease. Symptoms include pain at the surface of the eye and light sensitivity.

Lacrimal duct atrophy: Shrinking of the lacrimal duct, which drains tears from the eye. Lacrimal duct atrophy can
result in problems with increased tearing. This can be caused by radiation to the eye or orbit, or by radioiodine (I-131)
therapy given for treatment of thyroid cancer.

Other eye problems:

The following eye problems are less common and are usually seen only in survivors who had radiation doses of 30 Gy
or 3000 cGy/rads or higher directed at the eye or orbit:

Orbital hypoplasia: Underdevelopment of the eye and surrounding tissues, caused by radiation to the eye or orbit.
This can result in a small eye and orbit (orbital hypoplasia).

Enophthalmos: Sunken eyeball within the orbit as a result of radiation.

Keratitis: Inflammation of the cornea (the clear, outer surface of the eye). This can cause pain at the surface of the eye
and light sensitivity.

Telangiectasias: Enlargement of blood vessels in the white part of the eye. These do not usually cause any symptoms
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but are sometimes bothersome because of their appearance.

Retinopathy: Damage to the retina (the back surface of the eye where visual information is passed from the eye to the
brain). Painless vision loss is the major symptom of retinopathy.

Maculopathy: Damage to the macula (area of central vision within the retina), which may result in blurred vision.

Optic chiasm neuropathy: Damage to the nerves that send visual information from the eye to the brain. This can
result in vision loss.

Papillopathy: Swelling of the optic disc (area where the optic nerve enters the eye).
Glaucoma: Increased pressure within the eye. This can damage the optic nerve and result in vision loss.

What cancer therapies increase the risk of developing these eye complications?

¢ Radiation therapy at doses of 30 Gy (3000 cGy/rads) or higher to the following areas increases the risk of
treatment-related eye problems:
- Eye
—  Orbits
— Head/Brain

e (Qther factors that may increase the risk for developing certain eye problems include:
— Radioiodine (I-131) treatment for thyroid cancer (increased risk for lacrimal duct atrophy)

— Chronic graft-versus-host disease following bone marrow, cord blood, or stem cell transplant (increased risk
for xerophthalmia)

— Diabetes mellitus (increased risk for problems involving the retina and optic nerve)
— High blood pressure (increased risk of optic chiasm neuropathy)
— Frequent exposure to sunlight (increased risk for cataracts)

— Certain chemotherapy drugs, such as, actinomycin-D and doxorubicin, which can increase the risk of eye
problems when given together with radiation.

What monitoring is recommended?
e Evaluation by an eye specialist (ophthalmologist or optometrist) at least once a year is recommended for anyone
who:
— Had radiation to the head, brain, eyes, or total body irradiation (TBI)
— Had a tumor involving the eye

— Has graft-versus-host disease (as a result of bone marrow, cord blood, or stem cell transplant)

Note: An ophthalmologist is a medical doctor (MD or DO) who specializes in eye problems—this is different
from a doctor of optometry (OD), who is also a vision specialist but not a medical doctor. Examination by an
eye specialist should include vision screening, examination for cataracts, and a full examination of the internal
structures of the eye. People who develop vision problems should be followed regularly by an ophthalmologist.

e Evaluation by an ocularist (a trained person who makes and fits artificial eyes) at least once a year is
recommended for anyone who has had:
— An eye removed because of cancer treatment and/or complications related to treatment

— An artificial eye (prosthesis) that does not fit well

e Evaluation by an ophthalmologist is recommended on an as-needed basis for people who had Radioiodine (I-
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131) treatment if they develop excessive tearing.

If you develop any of the following symptoms, seek prompt medical evaluation. In some cases, referral to an
ophthalmologist may be needed:

— Blurry vision

— Double vision

— Blind spots

— Sensitivity to light

— Poor night vision

— Persistent irritation of surface of eye or eyelids

— Excessive tearing/watering of eyes

— Pain within the eye

— Dryeyes

How are eye problems treated?

Cataracts: Not all cataracts need treatment. In many cases, an ophthalmologist may monitor the vision closely over
many years and will recommend treatment if and when it becomes necessary. The only treatment for cataracts is
surgical removal of the lens and replacement with an artificial lens. Today, cataract surgery is a low-risk procedure that
is performed on an outpatient basis and works well in restoring vision.

Orbital hypoplasia: Usually no treatment is needed for orbital hypoplasia. In severe cases, rebuilding of the bones
around the eye may be possible.

Enophthalmos: Plastic surgery can be done to build up the orbit.

Lacrimal duct atrophy: A surgical procedure to widen the tear drainage system can be performed if heavy tearing is a
significant problem.

Xerophthalmia: Treatment of dry eye includes the frequent use of artificial tears (eye drops) or ointments to moisten the
surface of the eye. In severe cases, the tear drainage system can be blocked by surgery to reduce the drainage of tears
from the eye.

Keratitis: The frequent use of artificial tears (eye drops) or ointments to moisten the surface of the eye is recommended.
Patching the affected eye during sleep may also promote healing. Keratitis caused by infection is treated with antibiotic
eye drops or ointment. Rarely, surgical replacement (transplant) of the cornea is necessary.

Telangiectasias: No treatment is necessary.

Retinopathy and maculopathy: Retinopathy may require laser or photocoagulation (heat) treatment of the retina.
Rarely, surgery to remove the eye is necessary in severe cases.

Optic chiasm neuropathy: No treatment available.

What can be done if there is impaired vision?

If impaired vision is detected, it is important to follow the recommendations of your ophthalmologist regarding
treatment. If vision is not correctable, services are available in most communities to assist people with visual
impairments.

In addition, in the United States, services are available for people under 22 years of age through the local public school
district or referral agencies (available under the Individuals with Disabilities Education Act, PL 105-17). Sometimes
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Healthy living after treatment of childhood, adolescent, and young adult cancer

special accommodations, such as seating in the front of the classroom are all that is needed, but this usually requires
that the parent request an Individualized Education Plan (IEP) for the child through the school district (see related Health
Link: “School After Treatment for Childhood Cancer”).

The Americans with Disabilities Act (ADA, PL 101-336) guarantees people with visual impairment equal access to public
events, spaces, and opportunities.

How can I protect my vision?
It’s important to protect your eyes whether or not you have treatment-related eye disorders. Precautions you can take
include:

e Wear sunglasses with ultraviolet (UV) protection when in bright sunlight.

e When participating in sports, be sure to select protective eyewear that is appropriate for the sport. Eyewear worn
for sports should be properly fitted by an eye care professional.

¢ Avoid toys with sharp, protruding, or projectile parts.
e Never play with fireworks or sparklers of any kind to avoid accidental injury.
¢ Be careful when working with hazardous household chemicals.

e Wear protective eyewear when using a lawnmower, power trimmer, or edger, and when working with dangerous
equipment in the workshop.

¢ |f you do experience an eye injury, seek medical attention promptly.

Written by Teresa Sweeney, RN, MSN, CPNP, St. Jude Children’s Research Hospital, Memphis, TN.
Reviewed by Angela Yarbrough DNP, APRN, FNP-BC, CPON®; Kayla L. Foster, MD, MPH; and Christine Yun MSN, PNP, CPON®.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health Links
were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s Oncology
Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate criteria
for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable alternative
follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The Children’s Oncology
Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed by the
Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of indemnification: (i)
“Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology Group and affiliated
organizations; (i) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any and all losses, liabilities, or
damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group retains
excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology Group secure
all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal documents and
limiting dissemination or reproduction of Informational Content.

Copyright 2023 © Children’s Oncology Group. All rights reserved worldwide. Eye Health | Version 6.0 | October 2023 | Page 4 of 4
(__ Health Links )




Health Link

Ovarian and Reproductive Health after Cancer Treatment

The effects of childhood cancer therapy on reproductive function depend on many factors, including age at the time
of cancer therapy, the specific type and location of the cancer, and the treatment that was given. It is important to
understand how the ovaries function and how they may be affected by cancer treatment.

The reproductive system

At birth, the ovaries contain all the eggs they will ever have. When the time comes to begin puberty, the pituitary

gland in the brain signals the ovaries by releasing two hormones (FSH and LH). The ovaries secrete the estrogen and
progesterone, which are necessary for reproductive function. Normally, during a monthly menstrual cycle, one egg
matures and is released from the ovaries. If the egg is not fertilized, menstruation begins. The cycle then repeats itself
about every 28 days. With each menstrual cycle, the supply of eggs decreases. When most of the eggs are depleted
from the ovaries, menopause begins. During menopause, the menstrual cycles stop, the ovaries stop making hormones,
and pregnancy progressively becomes less likely.

How does cancer therapy affect the ovaries?

Certain chemotherapy drugs, radiation therapy, and surgery can sometimes damage the ovaries, decreasing ovarian
hormone production and reducing the reserve supply of eggs. When the ovaries are not able to produce sufficient
hormones to regulate ovulation and menstruation, otherwise known as premature ovarian insufficiency (POI), an
individual may not begin puberty and menstruation, may have irregular menstrual cycles or menstrual cycles may stop
earlier than expected (also known as premature menopause). Additionally, when the ovaries do not function properly,
this can result in infertility or difficulty becoming pregnant.

What are the causes of premature ovarian insufficiency (POI)?

Chemotherapy of the “alkylator” type (such as cyclophosphamide, thiotepa, melphalan and busulfan) is most likely
to affect ovarian function. The total dose of alkylators used during cancer treatment is important in determining the
likelihood of ovarian damage. With higher total doses, the likelihood of damage to the ovaries increases. Heavy metal
chemotherapy (cisplatin and carboplatin) may also damage the ovaries. If treatment for childhood cancer included a
combination of both radiation and these chemotherapies, the risk of POl may be higher .

Radiation therapy can affect ovarian function in two ways:

Radiation aimed at or near the ovaries. The age of the person at the time of radiation and the total radiation dose
can affect whether or not POl occurs. With lower doses of radiation, younger people tend to have less damage to the
ovaries than those who received equal doses but who were teenagers or young adults at the time of radiation. High

doses of radiation usually result in a loss of ovarian function and infertility regardless of age.

Radiation to the hypothalamic and pituitary gland regions in the brain. The hypothalamus and pituitary gland
regulate the production of two hormones (FSH and LH) needed for proper ovarian function.

Radiation to the brain at higher doses can damage to these areas of the brain leading to low levels of these hormones.

Surgery. If both ovaries were removed (bilateral oophorectomy) during cancer therapy, this always results in a loss of
ovarian function and infertility. This type of POI is sometimes called “surgical menopause.” If one ovary was removed
(unilateral oophorectomy), menstruation may stop earlier than it otherwise would have.
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What types of cancer therapy increase the risk of POI?

Individuals who received the following therapy may be at risk for POI:

Chemotherapy - the class of drugs called “alkylators” can cause POl when given in high doses. Heavy metal
chemotherapy can also affect ovarian function. Examples of these drugs are:

Alkylating agents: — Lomustine (CCNU)

— Busulfan — Mechlorethamine (nitrogen mustard)
— Carmustine (BCNU) — Melphalan

—  Chlorambucil — Procarbazine

—  Cyclophosphamide (Cytoxan®) — Thiotepa

— Ifosfamide

Heavy metals: Non-classical alkylators:
— Carboplatin — Dacarbazine (DTIC)

— Cisplatin —  Temozolomide
Radiation therapy to any of the following areas:

— Pelvis

— Lower spine (sacral area)
— Total body irradiation (TBI)

— Head/brain especially if dose was 30 Gy (3000
cGy/rads) or higher

Surgery:
— Removal of one or both ovaries

What are the effects of childhood cancer therapy on the female reproductive system?

1.

Failure to enter puberty. Pre-pubertal individuals who received cancer therapy that results in ovarian failure will
need hormonal therapy (hormones prescribed by a doctor) to progress through puberty. If this occurs, referral to an
endocrinologist (hormone doctor) should be made for further evaluation and management.

Temporary cessation of menstrual cycles. Many who were already menstruating will stop having monthly
periods during their cancer therapy. In most cases, menstrual cycles will resume sometime after cancer treatment
ends, although the timing of this is unpredictable. In some cases, it may take up to several years to restart
menstruation. Since eggs are released before the menstrual cycles, pregnancy can occur before the menstrual
periods resume. If pregnancy is undesired, birth control (contraception) should be used, even if the menstrual
cycles have not resumed.

Permanent cessation of menstrual cycles (premature menopause). Menopause (the permanent cessation of
menstrual cycles) occurs at an average age of 51. People who were already menstruating prior to their cancer
therapy sometimes develop ovarian failure as a result of their cancer treatment and never resume menstrual
cycles. Others may resume menstrual cycles, but then stop menstruating much earlier than would normally be
expected. If a person is currently having menstrual periods but received chemotherapy or radiation that can affect
ovarian function or had one ovary removed, they may still be at risk for entering menopause at an early age. If a
person at risk for premature menopause desires to have children, it is best not to delay childbearing beyond the
early thirties, because the period of fertility may be shortened after having cancer therapy.
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4. Lack of sex hormones. People with ovarian failure do not make enough estrogen. Estrogen is needed for
functions other than reproduction—it is very important for maintaining strong healthy bones, a healthy heart,
and overall well-being. Young people with ovarian failure should see an endocrinologist (hormone specialist) for
hormone replacement therapy, which will be necessary until they reach middle age.

5. Infertility. Infertility is the inability to achieve a pregnancy after at least one year of unprotected intercourse.
Infertility occurs when the ovaries cannot produce eggs (ovarian failure), or when the reproductive organs are
unable to sustain a pregnancy. Infertility may be the result of surgery, radiation therapy, chemotherapy, or any
combination of these. There may also be other reasons for infertility that are unrelated to cancer therapy.

If a person has regular monthly menstrual periods and normal hormone levels (FSH, LH and estradiol), they are
likely to be fertile and able to have a baby. If they do NOT have monthly menstrual periods, or if they have monthly
menstrual periods ONLY with the use of supplemental hormones, or if they had to take hormones in order to enter
or progress through puberty, they are likely to be infertile.

People who had surgical removal of both ovaries will be infertile. Those who had surgical removal of the uterus
(hysterectomy) but still have functioning ovaries can become a parent with the use of a gestational surrogate
(another person who carries the pregnancy to term). People who are infertile should discuss their options with a
fertility specialist and their oncologist. The use of donor eggs may be an alternative for some. Additional options
may include adoption of a biologically unrelated child or child-free living.

6. Pregnancy risks. Certain therapies used during treatment for childhood cancer can sometimes increase the
risk of problems that a person may experience during pregnancy, labor, and childbirth. The following may be at
increased risk:

— Those who had radiation to the pelvis, lower spine, or total body (TBI) may have an increased risk of
miscarriage, premature delivery, or problems during labor.

— Those who received anthracycline chemotherapy (such as doxorubicin or daunorubicin), and those who
received radiation to the abdomen, chest or thoracic spine may be at risk for heart problems that can worsen
with pregnancy and labor (see related Health Link: “Heart Health”).

People with these risk factors should be followed closely by an obstetrician who is qualified to care for high-risk
pregnancies.

Fortunately, in most cases, there is no increased risk of cancer or birth defects in children born to childhood cancer
survivors. In rare cases, if the type of cancer in childhood was a genetic (inherited) type, then there may be a risk of
passing that type of cancer on to a child. You should check with your oncologist if you are not sure whether the type of
cancer you had was genetic.

What monitoring is recommended?

Those who have had any of the cancer treatments that may affect ovarian function should have a yearly check-

up that includes careful evaluation of progression through puberty, menstrual and pregnancy history, and sexual
function. Blood may be tested for hormone levels (FSH, LH, and estradiol) if a problem is suspected. If any problems
are detected, a referral to an endocrinologist (hormone specialist) and/or other specialists may be recommended. For
people with ovarian failure, a bone density test (special type of x-ray) to check for thinning of the bones (osteoporosis)
may also be recommended.
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Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Finding and Paying for Healthcare

As a childhood cancer survivor, it is important for you to have regular medical check-ups, since some of the treatments
that you received may increase your risk for health problems as you get older. Sometimes it is difficult to find and pay
for the medical care that you need. There are several things you can do to make sure you are getting the best possible
care for your needs. Here are some suggestions.

If possible, find a long-term follow-up clinic. Many childhood cancer programs have long-term follow-up clinics. A
directory of long-term follow-up clinics affiliated with Children’s Oncology Group institutions can be found at this link:
https://www.cogmembers.org/public/lateeffects/default.aspx. If you are still followed in a childhood cancer center, or if
there is a childhood cancer center near where you live, contact that center to discuss your options for obtaining long-
term follow-up care. Long-term follow-up clinics usually screen for late effects and educate survivors about ways to
lower the risk of health problems after cancer. They are generally an excellent place to get a complete health evaluation,
but are not usually designed to meet the everyday healthcare needs of survivors and may only see survivors until they
reach adulthood. Even if you are attending a long-term follow-up care clinic, it is also important to find a primary
healthcare provider who can take care of your general medical needs.

Choose a primary healthcare provider in your community. The best primary healthcare providers for adults are
usually those who specialize in family practice or internal medicine. The chance of finding a primary healthcare provider
who has experience taking care of childhood cancer survivors is low, due to the rarity of cancer in children. However,

it is important to look for a healthcare provider who is thorough, well-trained, and a good listener. Ask friends and
family members to help you identify healthcare providers with these qualities who are practicing in your area. Make an
appointment for a general check-up and discuss your past medical history and health risks during this visit. It is best to
do this introductory visit at a time when you are well, and not when you are being seen because of an iliness.

Tell your healthcare provider about the Childhood Cancer Survivor Long-Term Follow-Up Guidelines, available
on the Children’s Oncology Group website at www.survivorshipguidelines.org. This comprehensive set of healthcare
screening and management guidelines is designed for use by healthcare professionals who are providing ongoing
medical follow-up for childhood cancer survivors.

Organize a medical team to provide your local care. Get advice from your childhood cancer doctor and your primary
healthcare provider about who should be on your medical team. Your team should always include a primary healthcare
provider and a dentist. Depending on your situation, you may also need to include other professionals that are important
for your continued health, such as a physical therapist or psychologist. Your primary healthcare provider can help you
select these individuals and provide referrals for their services.

Share your medical records with all the members of your medical team. If possible, ask the oncologist who treated
your childhood cancer to provide you with a survivorship care plan that includes a summary of your diagnosis and
treatment, future health risks, and recommended screening. Ask your oncologist to share a copy of your treatment
summary with all your healthcare providers. Keep a copy of the care plan and important sections of your pediatric
medical records in a personal medical file. Be sure that every new healthcare provider you see is aware of your medical
history and any special health risks you may have because of your cancer treatment. If you need help in obtaining your
medical records, call the hospital, clinic, or medical center where you received your treatment.
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Be a partner in the healthcare that you receive. To find out if you are getting adequate care, ask yourself the
following questions:

e Do | know my cancer diagnosis and specific treatment | received?

¢ Do | know about the health problems that can occur after this treatment?

e Have | shared this information with my healthcare providers?

¢ Does my healthcare provider check periodically for health problems specifically related to my childhood
cancer?

e Does my healthcare provider advise me about things | should or should not do to keep healthy after my
treatment for childhood cancer?

Explore all resources for paying for healthcare. Healthcare is expensive and people who have had a serious illness
often face many hurdles when trying to obtain adequate follow-up care. In the United States, insurance companies are
now required to provide coverage for childhood cancer survivors, regardless of pre-existing medical conditions. The
law also now provides the option of coverage under a parent’s health insurance policy for young adults under age 26.
More information about your rights and protections under the health care law (commonly known as the “Affordable
Care Act”), is available at this link: https://www.healthcare.gov/health-care-law-protections/. If you aren’t insured, you
should seek assistance from a local social service organization or your hospital social worker to identify your coverage
options.

As a survivor of childhood cancer, you have already overcome many obstacles. The process of obtaining and paying for
healthcare can sometimes seem discouraging, but it is worth the effort.

Survivorship Healthcare Coverage Checklist

Define your current healthcare needs. Ask yourself:
e Do I mainly need a healthcare provider for general check-ups?
¢ Do | have chronic health problems that require frequent medical visits?
e Do | have problems that need periodic monitoring by specialists?
e Am | on expensive prescription medications?
¢ Do | require prosthetic or rehabilitation services?

Explore all resources for healthcare coverage:
e (Coverage through a parent’s or spouse’s policy
e Health insurance coverage offered by your college or employer
e State or federal public assistance programs that may substantially lower the cost of coverage
e Discounted or free healthcare through health department clinics or church-based programs
e Low cost or free prescription programs provided by some pharmaceutical companies for people with low income

If you are insured, get the facts about your policy.
e What services are covered?
e Does your plan offer a discounted prescription program?
e Are referrals to specialists controlled through a primary care physician?
¢ |s coverage in effect only while the patient is a full-time student?
¢ Does coverage expire at certain age?
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Ask for help in understanding current resources and locating new ones.

e Ask family members, friends, hospital or clinic insurance managers, and insurance representatives to explain
unclear details about insurance benefits.

e (all a clinic or hospital social worker to ask for help in finding state or community healthcare resources.
e Check out services offered by national nonprofit organizations (example, Lions Club for ocular prostheses).
¢ Be proactive in obtaining and maintaining health insurance coverage.

e Visit www.healthcare.gov to determine your options for insurance coverage and to determine whether you qualify
for discounted or free coverage available to people with low income or disability.

¢ Avoid lapses in coverage. Plan for transitions in health insurance coverage that occur with college graduation,
aging out of parental coverage, or job changes.

Be aware of the laws that help you keep insurance benefits. The following laws apply to survivors
living in the United States:
e ACA (Affordable Care Act), the comprehensive health care reform law enacted in the United States on March

30, 2010, created a Health Insurance Marketplace and new rights and protections that make health insurance
coverage fairer and easier to understand. More information is available at www.healthcare.gov.

e COBRA (Consolidated Omnibus Budget Reconciliation Act) requires employers or larger businesses to make
insurance available for a limited time to employees (and their dependents) who are fired or laid off.

¢ HIPAA (Health Insurance Portability and Accountability Act of 1996) allows people with pre-existing conditions to
keep comprehensive insurance coverage when they are changing insurance plans or jobs. Under the new Health
Care Law in the United States, HIPAA eligibility provides greater protections than are otherwise available under

state law.

Be persistent when meeting obstacles. Try not to get overwhelmed.
e Complete and follow through with applications.
e Appeal denials with letters of support from your healthcare provider.

e Contact groups such as Candlelighters and the National Coalition of Cancer Survivors for more information about
healthcare resources.

Recommended Resources

The National Coalition of Cancer Survivors is a patient-led advocacy organization for cancer survivors. Their website,
www.canceradvocacy.orq, lists organizations and agencies that offer help regarding specific cancer-related issues,
including finding affordable healthcare. Their phone number is (877) 622-7937.

Cancer Care, a nonprofit organization dedicated to providing emotional support, information, and practical help to
people with cancer and their loved ones. Their site also has a searchable database to assist in finding local and national
resources to help with financial and practical needs. 1-800-813- HOPE (4673) www.cancercare.orq.

Written by: Melissa M. Hudson, MD, St. Jude Children’s Research Hospital, Memphis, TN; Sally Wiard, MSW, LCSW, Children’s
Hospital of San Antonio, San Antonio, TX; and Allison Hester, RN, MSN, CPNP, Arkansas Children’s Hospital, Little Rock, AR. Adapted
from the CCSS Newsletter, Spring 2003, used with permission.

Reviewed by Amelia DeRosa RN, BSN, CPON; Christine S. Yun, MSN, PNP, CPON; and Kayla L. Foster, MD, MPH.
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Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ji) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Gastrointestinal Health after Cancer Treatment

Treatment for childhood cancer can sometimes cause scarring and chronic problems of the intestines (bowel) or
other parts of the gastrointestinal (Gl) system. It is important to know about the GI system so that you can recognize
symptoms and keep your Gl system healthy.

How does the gastrointestinal system work?

The Gl system (also known as “the digestive system”) is a group of organs that break down (digest) the food that we
eat. This allows the body to use food to build and nourish cells and provide energy.

What types of GI problems can arise after

treatment? Eshopagus

Liver —_|
The types of problems can vary depending on the treatment

that was given. Generally, Gl problems occurring after

treatment for childhood cancer are related to surgery or

radiation. The effects depend on the location of the surgery,

the radiation treatment field, and the dose of radiation Intestines
received.

Gallbladder

Large intestine (colon)

Small intestine

Problems that can develop include:

¢ Bowel obstruction (blockage of the intestines)—the
risk is higher for people who have had a combination
of abdominal radiation and surgery.

e Esophageal stricture (scarring and narrowing of the tube that delivers food from the mouth to the stomach)—
this is usually a result of radiation and can cause problems with swallowing.

¢ (allstones (solid deposits of cholesterol or calcium salts that form in the gallbladder or bile ducts)}—the risk is
increased in people who had abdominal radiation.

¢ Hepatic fibrosis or cirrhosis (scarring of the liver)—the risk is increased for people who received radiation to the
abdomen, or for those with a chronic liver infection (hepatitis).

e Chronic enterocolitis (inflammation of the intestines resulting in chronic diarrhea and abdominal pain)—the risk
is increased after abdominal or pelvic radiation.

¢ Colorectal cancer (cancer of the large intestine)}—the risk is increased for people who had abdominal or pelvic
radiation (see related Health Link: Colorectal Cancer).

Rectum

What treatments increase the risk for developing a gastrointestinal problem?
e Surgery involving the abdomen or pelvis
e Radiation:
—  Neck
— Chest
— Abdomen
— Pelvis
— Spine (cervical, thoracic, lumbar, sacral)
¢ Other risk factors include:
— History of bowel adhesions (scarring)
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— History of bowel obstruction (blockage)

— History of chronic graft-versus-host disease (cGVHD) of the intestinal tract
— Family history of colorectal or esophageal cancer

— Family history of gallstones

— Tobacco use

What are the possible symptoms of a gastrointestinal problem?

If you develop any of these symptoms, see your healthcare provider. Symptoms that come on quickly or are severe
(such as the sudden onset of abdominal pain and vomiting) may indicate a more urgent problem (such as a bowel

Chronic acid reflux (heartburn)
Difficult or painful swallowing
Chronic nausea or vomiting
Abdominal pain

Chronic diarrhea

Chronic constipation

Black tarry stools or blood in stool
Weight loss

Changes in appetite

Abdominal distension/Feeling bloated
Jaundice/Yellow eyes, yellow skin (see related Health Link: Liver Health)

obstruction) requiring immediate medical evaluation.

What medical tests are used to screen for a gastrointestinal problem?

Screening for problems affecting the Gl system involves an annual physical examination by a qualified health care
professional. X-rays, blood tests, and testing for small amounts of blood in the stool (called the guaiac test) are
sometimes needed. An ultrasound may be needed if gallstones or gallbladder problems are suspected. Additionally,
certain tests that examine the inside of the colon (colonoscopy) or esophagus (endoscopy) with special instruments

are sometimes needed.

What can be done to prevent gastrointestinal problems?

Copyright 2023 © Children’s Oncology Group. All rights reserved worldwide.

Develop a healthy nutrition plan. Suggestions for a healthy diet include:

— Choose a variety of foods from all the food groups. Visit www.choosemyplate.gov for help developing a well-

balanced meal plan.

— Eat 5 or more servings a day of fruits and vegetables, including citrus fruits and dark-green and deep-yellow

vegetables.

— When drinking juice, choose 100% fruit or vegetable juice, and limit to about 4 ounces a day.
— Eat plenty of high fiber foods, such as whole grain breads, rice, pasta and cereals. Avoid foods high in sugars

(such as candy, sweetened cereals, and sodas).

— Buy a new fruit, vegetable, low-fat food, or whole grain product each time you shop for groceries.
— Decrease the amount of fat in your meals by baking, broiling or boiling foods and not eating fried foods.
— Limit intake of red meat by substituting fish, chicken, turkey or beans. When you eat meat, select leaner cuts

(____ Health Links )

Gastrointestinal Health | Version 6.0 | October 2023 | Page 2 of 3


http://www.choosemyplate.gov

Health Link

Healthy living after treatment of childhood, adolescent, and young adult cancer

and smaller portions.

— Limit fried and high-fat foods, such as fries, snack chips, cheeseburgers, and pizza.

— Choose low-fat milk and dairy products.

— Avoid salt cured, smoked, charbroiled and pickled foods.

— Be sure that you eat foods rich in calcium, such as milk, yogurt and dark green vegetables.
e Avoid cancer-promoting habits.

— Do not smoke or use tobacco products.

— Avoid second-hand smoke when at all possible.
e |f you drink alcohol, use moderation.

— Heavy drinkers (people who drink two or more hard drinks per day), especially those who use tobacco, have a
higher risk of Gl cancer and other gastrointestinal problems.

— Limiting the use of alcohol can reduce these risks.

Written by: Sharon M. Castellino, MD, MSc, Children’s Healthcare of Atlanta - Egleston, Atlanta, GA; and Sheila Shope, RN, FNP, St.
Jude Children’s Research Hospital, Memphis, TN.

Reviewed by Daniel Smith, DNP, FNP; Kayla L. Foster, MD, MPH; and Melissa Acquazzino, MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health Links
were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s Oncology
Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate criteria
for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable alternative
follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The Children’s Oncology
Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed by the
Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of indemnification: (i)
“Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology Group and affiliated
organizations; (i) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any and all losses, liabilities, or
damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group retains
excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology Group secure
all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal documents and
limiting dissemination or reproduction of Informational Content.
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Growth Hormone Deficiency after Cancer Treatment

Some people who were treated for cancer during childhood may develop endocrine (hormone) problems as a result of
changes in the function of a complex system of glands known as the endocrine system.

What is the endocrine system?

The endocrine system is a group of glands that regulates many body functions including growth, puberty, energy level,
urine production, and stress response. Glands of the endocrine system include the pituitary, hypothalamus, thyroid,
pancreas, adrenals, ovaries, and testes. The hypothalamus
and pituitary are sometimes called the “master glands”
because they control many of the other glands in the
endocrine system. Unfortunately, some treatments given
for childhood cancer can damage the endocrine system,
resulting in a variety of problems.

Pituitary gland

Hypothalamus

Thyroid

Pancreas

What are hormones?

Adrenal glands

Hormones are chemical messengers that carry
information from the endocrine glands through the
bloodstream to the body’s cells. The endocrine system
makes many hormones (such as growth hormone), sex
hormones, adrenal and thyroid hormones) that work
together to maintain specific bodily functions.

Ovaries

Testes

What is growth hormone deficiency?

Growth hormone (GH) is made by the pituitary gland. In order for children to grow to their full height potential, they
need adequate amounts of GH. GH works with thyroid hormone, exercise, proper nutrition, and rest to help children and
teenagers grow. GH also helps maintain normal blood sugar levels and is needed for the normal development of teeth.
In addition to helping with bone growth, GH affects how well the heart and blood vessels work, how the body uses fat,
makes muscle, and strengthens bones, and generally influences overall health throughout life. In healthy people, GH
production continues into adulthood. Adults need small amounts of GH to maintain proper amounts of fat, muscle and
bone. GH may also play a role in regulating mood and emotion.

Cancer treatments, such as radiation or surgery to structures in the head or brain, may cause malfunction of the glands
that control growth. As a result, the pituitary gland may not make enough GH, resulting in GH deficiency. GH deficiency
can also occur in people who have never had cancer treatment.

What are the signs and symptoms of growth hormone deficiency?

Slowing of growth (height) is one of the most obvious signs of GH deficiency in children. A GH deficient child usually
grows less than 2 inches per year. Children with GH deficiency are smaller and tend to look younger than children their
same age, but they usually have normal body proportions.

Adults who have GH deficiency may have a variety of different physical symptoms, such as thinning of the bones,
decreased muscle strength, increased body fat, or high blood cholesterol levels. Adults may also have symptoms such
as feeling tired, anxious, irritable, gloomy, unmotivated, or having a decreased interest in sex.
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What are the risk factors for growth hormone deficiency?

Risk factors related to treatment for cancer during childhood include:
e (Cancer treatment before reaching adult height, especially in very young patients
¢ Radiation to:
— Head/brain
— Total body irradiation (TBI)
e Surgery to the brain, especially the central region of the brain where the pituitary gland is located (suprasellar
region)

What screening is recommended?

All childhood cancer survivors should have a yearly comprehensive health check-up including measurement of height
and weight, assessment of pubertal status, nutritional status, and overall well-being. For patients with the risk factors
listed above, this screening should be done every 6 months until growth is completed. If there are signs of poor
growth, an x-ray of the wrist (bone age x-ray) should be done. Other possible causes of growth problems, such as low
thyroid function, should also be checked.

If GH deficiency is suspected, your healthcare provider should refer you to an endocrinologist (hormone specialist) for
further evaluation and treatment.

How is growth hormone deficiency treated?

Endocrinologists may suggest treatment options that involve supplementing or replacing GH that your pituitary gland

is not making on its own with synthetic GH given by injection. GH is usually given for several years, until the person
reaches an acceptable adult height or the greatest possible height. Your endocrinologist can give you information about
how much growth is possible on GH therapy. Treatment options for GH deficiency that persists into adulthood should be
discussed on an individual basis with your endocrinologist.

Written by: Debra A. Kent, RN, MSN, CPNP, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH.

Reviewed by Lillian R. Meacham, MD; Angela Yarbrough DNP, APRN, FNP-BC, CPON; Christine Yun MSN, PNP, CPON; and Kayla L.
Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.
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No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Hearing Loss after Cancer Treatment

Some chemotherapy drugs, other medications, or radiation needed for treatment of childhood cancer can damage
hearing. Hearing loss interferes with daily living. If you received these treatments, it is important to have your hearing
checked and to obtain treatment if hearing loss is found.

How do the ears work? _ e gar | it e | e e

It's easier to understand hearing loss if you understand how the _ T
ears work. The ear is made up of three main parts, known as the ' '
outer, middle, and inner ear. | \

Outer ear A

Sound waves travel through the air and first enter the body
through the outer ear. The part of the ear that can be seen
outside the body is called the pinna. The pinna collects and
funnels sound into the auditory (ear) canal. The auditory canal is
like a tunnel. It makes the sound louder and directs it toward the
middle ear.

Middle Ear

The eardrum separates the outer ear from the middle ear, a chamber that is normally filled with air. Inside the middle
ear are three tiny bones (ossicles) that form a chain connecting the eardrum to the opening of the inner ear. Sound
waves cause the eardrum to vibrate. These vibrations cause the three tiny bones in the middle ear to move, transmitting
the sound to the inner ear.

Inner Ear

The inner ear is known as the cochlea, and it is filled with fluid. The cochlea contains thousands of tiny nerve endings,
known as sensory hair cells. Sounds travel in waves through the fluid of the inner ear. The sensory hair cells change
the sound waves into nerve impulses that are sent to the brain by way of the auditory nerve (also known as the eighth
cranial nerve). In the cochlea, the sensory hair cells are arranged in order of pitch, from low-pitched sounds (such as
a man’s voice) to very high-pitched sounds (such as a bird’s chirping). Each hair cell is sensitive to a specific range of
pitches.

What are the types of hearing loss?

Hearing loss that occurs in the outer or middle ear is called conductive hearing loss. This means that the hearing
loss is due to a problem in transmission of sound from the air to the inner ear. An example of this would be changes
in hearing because of fluid collection in the middle ear. Sometimes this happens when people have ear infections. The
fluid “muffles” the sound when it is traveling through the middle ear.

Hearing loss that results from damage to the inner ear or auditory nerve is called sensorineural hearing loss. An
example of this would be damage to the sensory hair cells in the inner ear from chemotherapy. Even though sound
waves still move through the inner ear fluid, they can no longer be changed into nerve impulses, so the sound does not
reach the brain. Sensory hair cells that process high-pitched sounds are usually damaged first, followed by damage to
the sensory hair cells that process lower-pitched sounds.

Hearing loss with both conductive and sensorineural components is called mixed hearing loss.
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What types of cancer therapy increase the risk of hearing loss?

The following cancer treatments can potentially cause hearing loss:
e Cisplatin chemotherapy
e (Carboplatin chemotherapy if given in high doses for hematopoietic cell transplant (HCT) conditioning
¢ High doses of radiation (30 Gy or 3000 cGy/rads or higher) to the head or brain
e Surgery involving the brain, ear or auditory (eighth cranial) nerve
e (ertain antibiotics (medicines used to treat infections) and diuretics (medicines that help the body get rid of
excess water)

What are the effects of childhood cancer treatment on hearing?

High doses of radiation to the ear or brain can cause inflammation or ear wax buildup in the outer ear, problems with
fluid buildup in the middle ear, or stiffness of the eardrum or middle ear bones. Any of these problems can result in
conductive hearing loss. Radiation can also damage the sensory hair cells in the inner ear, causing sensorineural hearing
loss. Damage from radiation may affect one or both ears, depending on the area of radiation treatment. Conductive
hearing loss may improve over time, but sensorineural hearing loss is usually permanent.

Platinum chemotherapy (cisplatin and/or carboplatin) can cause damage to sensory hair cells in the inner ear, resulting
in sensorineural hearing loss. Most often, the effect is similar in both ears and is permanent.

What are the symptoms of hearing loss?

Symptoms of hearing loss may include:
¢ Ringing or tinkling sounds in the ear
e Difficulty hearing in the presence of background noises
¢ Not paying attention to sounds (such as voices, environmental noises)
e School problems (see related Health Link: School after Cancer Treatment)
e Some people may have no symptoms at all

What monitoring is recommended?

People who are age 6 or older should be screened with a pure tone audiogram (hearing screening test). Children
younger than age 6 or those who have abnormal results on their screening test should be evaluated by an experienced
audiologist (a professional trained in hearing disorders).

e Hearing is usually evaluated by a series of tests. During an audiogram, the person wears earphones and listens for
sounds of different pitches and different degrees of loudness. Speech audiometry tests the person’s ability hear
single words and sentences. Tympanometry tests the status of the middle ear and the movement of the eardrum
in response to a puff of air.

e People who are not able to have an audiogram (such as those who are too young or who cannot understand the
test instructions) can have their hearing tested using Auditory Brainstem Response (ABR). The person having this
test is usually given medicine so that they go to sleep, and then their brainwave responses to various sounds are
recorded.
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How often should hearing be tested?

Everyone who had cancer treatment that can affect the ears (such as cisplatin and high doses of carboplatin, high
doses of radiation to the brain) should have their hearing tested yearly until they are 6 years old, then every 2 years
until they are 12 years old and then every 5 years. If hearing loss is found, testing should be repeated yearly or as
advised by an audiologist. In addition, hearing should be tested anytime a hearing problem is suspected.

What can be done if hearing loss is detected?

If hearing loss is detected, it is important to be under the care of an audiologist or otologist (doctor who specializes
in hearing disorders). Hearing loss can cause problems with a person’s ability to communicate and carry out daily
activities. Younger children are at higher risk for school, learning, and social difficulties, and problems with language
development. It is therefore very important for a person with hearing loss to find the services that will best help to
make the most of their ability to communicate well. There are many options available, and these can be used in
various combinations, depending on the hearing problem.

¢ Hearing aids make sounds louder. Several types are available, depending on the age and size of the person
and the extent of hearing loss. Most children under 12 years of age wear a behind-the-ear model to allow for
adjustments as the child grows. These are available in a variety of colors—allowing for personalization and
assisting with the child’s acceptance of the hearing aid. Teenagers and adults may benefit from a smaller,
in-the-ear or in-the-canal model. It is very important that the hearing aid batteries are fresh and that the
hearing aid is turned to the “on” position when in use.

¢ Auditory trainers (also known as “FM trainers”) are devices that are particularly useful in the school setting.
The person who is speaking (usually the teacher) wears a microphone that transmits sound over FM radio
waves. The person with hearing loss wears a receiver that picks up the sound. This device can be worn
alone or attached to the hearing aid and allows the person with hearing loss to hear the speaker clearly,
even in a noisy environment.

e Other assistive devices are also available for people with hearing loss. These include telephone
amplifiers and teletypewriters (TTYs—sometimes also referred to as Telephone Devices for the Deaf or
TDDs). Specialized appliances designed for people with hearing loss include alarm clocks that vibrate and
smoke detectors with flashing lights. Closed captioning for television is widely available. The Internet is
also a helpful communication tool for people with hearing loss, providing options such as e-mail, online
discussions, and access to information via websites. Additionally, cell phones offer text messaging, instant
messaging, Internet access, and photo transmission.

¢ Telecommunication relay services are available in video and voice/text formats. The video relay service
is internet-based and allows a person using signed language to communicate via a video interpreter, who
translates the signed language into voice or text. The voice/text relay service allows a person using a
teletypewriter to communicate through an operator, who then relays the message to the hearing person in
spoken form.

¢ Cochlear implants may be an option for people with profound hearing loss who are unable to benefit from
hearing aids. These electronic devices are surgically placed behind the ear and electrodes are threaded
into the inner ear. A microphone and speech processor are then used to transmit sound to the electrodes,
stimulating the auditory nerve and allowing sound perception by the brain. After the cochlear implant is
installed, auditory training is given for a period of time to teach the individual to recognize and interpret
sounds.
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¢ Alternate or supplementary communication methods, including speechreading, signed language and
cued speech, are available for people with significant hearing loss. Spoken language may also be an option,
but usually requires an intensive educational approach with speech therapy. In the United States, healthcare
organizations that receive federal funding are required to provide sign language interpreters when requested
by a patient.

e Community and educational resources in the United States include services through local public school
districts or referral agencies (available under the IDEA legislation, PL 105-17), such as intensive speech
therapy and auditory trainers for classroom use. Sometimes special accommodations, such as seating
in the front of the classroom are all that is needed, but this usually requires that the parent request an
Individualized Education Plan (IEP) for the child through the school district (see related Health Link: School
after Cancer Treatment). Many hospitals have a teacher or school liaison that can assist with arranging for
the IEP and other specialized services that may be needed. The Americans with Disabilities Act (ADA, PL
101-336) guarantees people with hearing loss equal access to public events, spaces and opportunities,
including text telephones and telephone amplifiers in public places, and assistive listening devices in
theaters. Some theaters also offer special showings of newly released movies with captioning.

What can I do to protect my hearing?

If you have experienced hearing loss, or have received therapy that has the potential to damage your hearing, you
should discuss this with your healthcare provider. Be sure to obtain prompt evaluation and treatment for ear infections,
swimmer’s ear, and earwax impaction. Whenever possible, ask your healthcare provider to consider alternatives to
medications that have the potential to cause further hearing loss, including certain antibiotics (aminoglycosides such
as gentamicin), certain diuretics (“loop diuretics, such as furosemide), salicylates (such as aspirin) and medications
for high iron levels. You should also take care to protect your ears from loud noises. In fact, loud noises can cause
significant damage to your ears. Examples of items and activities that can be hazardous to your hearing include:

Appliances Occupations Recreation
Power saws Firefighters Hunting
Vacuum cleaners Construction workers Boating or water skiing
Lawn mowers Farmers Motorcycling or four-wheeling
Yard trimmers or leaf blowers | Airport workers Stereo headphones
Cab, truck, and bus drivers Amplifiers
Hair stylists: constant exposure to loud hair dryers

If you cannot avoid exposure to noise, you should:
e Wear hearing protectors such as ear plugs or ear muffs

e Limit periods of exposure to noise (for example, if you are at a loud concert go to a quieter area for a while to
give your ears a break)

¢ Be aware of the noise in your environment and take control of it when you can

Written by Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL. Portions adapted from “Noise and Hearing
Loss, Do You Know...An Educational Series for Patients and Their Families,” St. Jude Children’s Research Hospital, Memphis, TN
(used with permission).

Reviewed by L. Foster, MD, MPH; Beth Fisher, DNP, APRN, CPNP; and Melissa Acquazzino, MD, MS.

Copyright 2023 © Children’s Oncology Group. All rights reserved worldwide. Hearing Loss | Version 6.0 | October 2023 | Page 4 of 5
(__ Health Links )




CHILDREN'S

Health Link cncanoe

Healthy living after treatment of childhood, adolescent, and young adult cancer

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.

Copyright 2023 © Children’s Oncology Group. All rights reserved worldwide. Hearing Loss | Version 6.0 | October 2023 | Page 5 of 5
( Health Links )




Health Link

CHILDREN'S
ONCOLOGY
GROUP

Healthy living after treatment of childhood, adolescent, and young adult cancer

Keeping Your Heart Healthy

Most childhood cancer survivors do not develop heart problems; however, certain types of cancer treatment given
during childhood can result in damage to the heart. Because heart problems may occur many years after cancer
treatment, it is important for childhood cancer survivors to be aware of any treatments they may have received that can
affect the heart. With this knowledge, steps can be taken to keep their heart healthy, including regular medical check-
ups and tests to monitor heart function. And if a problem develops, it can be detected and treated early.

How does the heart work?

The heart is a muscular organ that is at the center of the body’s
circulatory system. The heart is responsible for pumping blood with
oxygen and nutrients to body tissues. There are four chambers (two
atria and two ventricles) within the heart that work together to pump
blood. Valves direct the flow of blood through the heart chambers and
into the blood vessels. The rhythm of heart contraction and rate of the
heartbeat are coordinated by nerves that send electrical impulses to
different parts of the heart. A thin membrane (pericardium) surrounds
and protects the heart and anchors it within the chest.

What types of cancer treatments can cause heart
problems?

Blood vessels

Valves
Afria < | +— Pericardium
%
Electrical s.yslemf"’ Ventricies

Some types of chemotherapy and radiation involving the heart can cause problems.

Anthracycline chemotherapy

The anthracyclines are a type of chemotherapy used to treat many childhood cancers. This type of chemotherapy can

sometimes affect the heart. Commonly used anthracyclines include:
e Doxorubicin (Adriamycin®)
e Daunorubicin/Daunomycin (Cerubidine®)
e |darubicin (Idamycin®)
e Mitoxantrone (Novantrone®)
e Epirubicin

Radiation therapy

Heart problems may also result from radiation therapy to the heart or surrounding tissues. This includes radiation to the

following areas:
e (Chest
e Spine (chest or “thoracic” portion)
e Abdomen
¢ Total body irradiation (TBI)
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What heart problems can occur after treatment for childhood cancer?

There are several types of heart problems that may result from cancer treatments:

¢ The muscle cells of the heart may be damaged so that the heart doesn’t contract and relax normally (left
ventricular dysfunction, cardiomyopathy).

¢ The electrical pathways that conduct impulses to control heart rhythm may be scarred or damaged, resulting in
abnormally fast, slow, or irregular heartbeats (arrhythmias).

¢ The valves and blood vessels of the heart may be damaged, resulting in stiff or leaky valves (valvular stenosis
or insufficiency).

¢ The protective covering of the heart may become inflamed (pericarditis) or scarred (pericardial fibrosis).
¢ The blood vessels of the heart may become scarred or blocked (coronary artery disease), preventing delivery
of oxygen and nutrients to the heart and other tissues.

In severe cases, these problems may result in the death of heart tissue (heart attack or myocardial infarction), a
dangerous heart rhythm (arrhythmia), or an inability of the heart to pump blood properly (congestive heart failure).

Which types of cancer treatment are associated with which heart problems?
¢ Anthracyclines: can cause problems with heart muscle function (left ventricular dysfunction, cardiomyopathy)
and abnormal heart rhythms (arrhythmias).
¢ Radiation therapy: can cause scarring and stiffening of heart tissues which can result in an abnormal heart
rhythm (arrhythmia) and/or problems with the heart muscle (cardiomyopathy), heart valves (valvular stenosis
or insufficiency), blood vessels (coronary artery disease), or membrane surrounding the heart (pericarditis or
pericardial fibrosis).

Are there other risk factors for heart problems?

Some other medical conditions may also increase the risk of heart problems from chemotherapy or radiation therapy.
These include obesity, high blood pressure, high cholesterol or triglyceride levels in the blood, and diabetes. You may
have a higher risk of having heart problems if these conditions run in your family. Heart disease is also more common
in people who have gone through menopause, so survivors who go through an early menopause may be at higher risk.
Many health behaviors can add to the risk of heart disease including smoking, having an inactive (sedentary) lifestyle,
and eating a diet high in fat.

Who is at risk for developing heart problems?

The risk of developing a heart problem after childhood cancer treatment is related to several factors:
¢ The total dose of anthracycline chemotherapy
¢ The total dose of chest radiation
e The amount of the heart tissue included in the radiation treatment field
e Treatment with other medications that affect heart function
¢ The presence of other conditions that affect heart function

Most childhood cancer survivors who were treated with anthracyclines or chest radiation have no heart damage at

all. Some survivors have very mild changes in heart size or function that have not gotten worse over time. Only a

small number of survivors have developed severe heart problems leading to heart failure or dangerous heart rhythms.
Overall, the risk of developing heart problems after childhood cancer therapy is highest in survivors treated with higher
doses of anthracyclines or chest radiation, especially those who received both treatments at a young age.
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Because we do not understand why some survivors develop heart problems after treatment for childhood cancer and
others do not (even when they have gotten the same treatment), it is important for each childhood cancer survivor
treated with anthracyclines or chest radiation to continue to have regular medical check-ups so that if a problem with
the heart develops, it can be detected and treated early.

What are the symptoms of heart problems?

¢ No symptoms may be noted with mild to moderate heart problems. Identification of problems may only be
detected by cardiac tests such as ECHO, EKG, or MUGA.

e Shortness of breath

e Dizziness

e Lightheadedness, fainting or near-fainting

e Severe fatigue preventing exercise or normal play

e (Chest pain that feels like a heavy pressure or fullness and travels to the arm, chin, or face

e Sweating, nausea, or shortness of breath with chest pain

e Sharp piercing pain in the center or the left side of the chest (often worsens with taking a deep breath)

¢ Very swollen feet or ankles (so swollen that if a finger is pressed firmly on the area for a few seconds it leaves
an indentation)

e Cough and wheezing that doesn’t go away
e Periods of feeling your heart racing while at rest or skipping beats
e Abdominal symptoms (nausea or emesis)

How does exercise affect the heart?

Aerobic exercise (brisk walking, running) is generally safe and healthy for the heart. However, some types of intensive
exercise are particularly stressful to the heart.

Survivors treated with high doses of anthracyclines (250 mg/m? or higher), or chest radiation therapy (30 Gy or 3000
cGy/rads or higher), or with a combination of anthracyclines (any dose) and chest radiation (>15 Gy) should check with
their healthcare provider before beginning any intensive exercise program. Those who plan to engage in strenuous or
varsity team sports may benefit from evaluation by a heart specialist (cardiologist).

What other conditions or activities can make heart problems worsen?

A heart exposed to anthracyclines and/or chest radiation may not adapt well to situations that increase the workload of
the heart. This includes:
¢ Pregnancy
e Use of stimulant medications or drugs (amphetamines, cocaine, diet pills, ephedra, mahuang, or performance
enhancing drugs)

Illicit drugs should always be avoided. If you are at risk of heart problems from childhood cancer therapy and planning
to use stimulant medications or become pregnant, it is important to discuss this with your healthcare provider. It may
be recommended that you undergo heart testing such as an echocardiogram before becoming pregnant or taking
certain types of medications that may cause excess stress to the heart.
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Are there any other special precautions?

Survivors with prosthetic heart valves and those with currently active chronic graft-versus-host disease (cGVHD)
following hematopoietic cell transplant (HCT) may need to take an antibiotic prior to dental work or other invasive
medical procedures (such as those involving the respiratory, gastrointestinal, or urinary tracts) to prevent an infection
called endocarditis. If you have a prosthetic heart valve or if you have active cGVHD, ask your doctor, heart specialist,
and/or dentist if you should take antibiotics to prevent endocarditis before dental or other medical procedures.

What monitoring is required for potential heart problems?

Anyone treated with anthracycline chemotherapy or chest radiation for childhood cancer should have a yearly check-
up with special attention to any symptoms relating to the heart. In addition, an electrocardiogram (ECG, EKG) should
be done at the time the survivor enters long-term follow-up (usually about 2 years from completion of therapy). An
echocardiogram or comparable imaging is also recommended at the first long-term follow-up visit, then according to
the following schedule (or as recommended by your healthcare provider):

Cardiac Imaging Schedule Recommendations

Anthracycline Dose* Radiation Dose** Recommended Frequency of ECHO
None to <100 mg/m? None to < 15 Gy No screening
None to <100 mg/m? 1510 < 30 Gy
Every 5 years

> 100 to < 250 mg/m? None to < 15 Gy
>100 to < 250 mg/m? >15 Gy

None to Any >30 Gy Every 2 years

> 250 mg/m? None to Any

*Based on doxorubicin isotoxic equivalent dose

**Based on radiation dose with potential impact to heart (radiation to chest, abdomen, spine [thoracic, whole], total
body [TBI])

Survivors who received radiation at a dose of 30 Gy (3000 cGy) or higher to the heart or surrounding tissues or

radiation at a dose of 15 Gy (1500 cGy) or higher plus anthracycline chemotherapy may be advised to undergo

evaluation by a cardiologist for stress testing 5 to 10 years following radiation, with repeat testing as recommended by

the cardiologist.

Survivors who received radiation to the heart or surrounding tissues should also have periodic blood tests to check for
other cardiac risk factors (lipid profile and fasting glucose or hemoglobin A1C).

Additional evaluation by a cardiologist is recommended for survivors who are pregnant or planning pregnancy and
received any of the following therapy:

. Anthracycline chemotherapy at a dose of 250 mg/m? or more
o Radiation at a dose of 30 Gy (3000 cGy) or higher to the heart or surrounding tissues
. Radiation to the heart (15 Gy) or higher in combination with anthracycline chemotherapy (at any dose)

Heart monitoring may be necessary due to the extra strain on the heart during the later stages of pregnancy and
during labor and delivery. Suggested monitoring includes an echocardiogram before and periodically during pregnancy,
especially during the third trimester, and cardiac monitoring during labor and delivery.
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How are the heart tests done?

An electrocardiogram (ECG, EKG) is a test used to evaluate heart rate and rhythm. Electrodes (small sticky patches)
are placed on the chest, arms, and legs. Wires are attached to the electrodes and the electrical impulses of the heart
are then recorded.

An echocardiogram (ECHO; heart ultrasound) is used to test the muscle function of the heart and how well the heart
pumps. The person lies on a table and has conductive jelly applied to the chest. Then a transducer (device that emits
the ultrasound waves) is placed on the chest to obtain different views of the heart. Slight pressure is applied on the
transducer and can sometimes cause discomfort. The test results are displayed on a monitor for the doctor to study
later. Many measurements are done during this test to help find out if the heart muscle is pumping blood well. The
ultrasound test also looks at the valves of the heart to see that they open and close normally. Electrodes are usually
placed on the chest to monitor the heart’s electrical impulses during the test.

Cardiac magnetic resonance imaging (MRI) uses a large magnet, radio waves, and a computer to create detailed
images of the heart. Radiation is not used during the MRI. The person lies on the scanning table, which slides into the
circular opening of the MRI machine. Jewelry, eyeglasses, hearing aids, or other objects that may interfere with the
MRI must be removed prior to the test. If contrast is needed, it will be injected into a vein. The scanner can be noisy,
so you will be given earplugs to wear or music to listen to during the test to help block out the noise. Because of the
strong magnet, people who have metal devices (such as a pacemaker, implanted infusion pump, or iron-based metal
implant) cannot have MRIs.

A cardiac stress test measures heart function during periods when the heart is working hard. During this test, the
heart and blood pressure are usually monitored while the person walks on a treadmill.

What happens if a problem with the heart is detected?

Your healthcare provider will advise you about the follow-up care you need. Sometimes, a referral to a cardiologist is
needed for additional evaluation and/or treatment with medications.

What can be done to prevent heart problems?

With increasing age, the risk of certain types of heart disease (such as heart attacks and hardening of the arteries) also
increases. Lifestyle factors that may increase the risk of heart problems include smoking, being overweight, eating a
high fat diet, and not exercising. Medical conditions that increase the risk include diabetes, high blood pressure, and
high blood cholesterol. You can reduce your risk of heart problems by:

e Avoid smoking and excessive alcohol intake.
Maintaining a healthy body weight.

Limiting the fat in your diet to no more than 30% of calories.
e Exercising regularly for at least 30 minutes on most days of the week.

Medical conditions that increase the risk of heart problems include obesity, high blood pressure, high cholesterol or
triglyceride levels in the blood, and diabetes. If you have any of these conditions it is important to take medications or
adjust your lifestyle as recommended by your healthcare provider.
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Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.
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Hepatitis after Cancer Treatment

Treatment for childhood cancer often requires transfusions of blood and blood products. Unfortunately, some of these
life-saving blood products may have contained viruses that can cause hepatitis (infection of the liver). There are two
main types of hepatitis that can be transmitted through blood products (hepatitis B and hepatitis C). Before the blood
supply was routinely screened for these infections, people who received blood products may have been infected with
these viruses. In the United States, routine screening of blood donors for hepatitis B began in 1971. The most accurate
screening test for hepatitis C has been in use since 1992. Survivors who received blood products prior to these dates
may have been infected with these viruses. (Note: The dates that blood donor screening for hepatitis began in countries
outside of the United States may be different.)

Hepatitis B and C can also be spread through other types of blood contact (such as needle-sharing among drug users,
tattoos, body piercing, kidney dialysis and organ transplantation). These infections can also be spread through sexual
contact, or passed from mother to newborn baby during the birth process, but this is more likely to occur with hepatitis
B than with hepatitis C.

What is the liver?

The liver is a triangular-shaped organ tucked under the rib cage on the right side of the body. In an average adult,
the liver is about the size of a football and weighs about three pounds. It is responsible for filtering out toxins from
the blood, aiding with digestion and metabolism, and producing many important substances including blood-clotting
proteins.

What are the signs and symptoms of hepatitis?

Many people do not have symptoms of hepatitis when first infected. Some people have symptoms similar to the flu,
such as fatigue, loss of appetite, nausea, vomiting, or low-grade fever. Some people may have symptoms indicating
that the liver is not working well, such as yellow eyes and skin (jaundice), dark urine, severe itching, or pale (clay-
colored) stools. In rare cases, people may become seriously ill and develop liver failure. Hepatitis may completely
resolve and cause no further health problems. Unfortunately, some people who become infected with hepatitis B or

C during childhood become “chronically” infected. Chronic infection is more common with hepatitis C. People with
chronic hepatitis may have no symptoms and feel well, but they are at risk for scarring (cirrhosis) of the liver and
other complications. In rare cases, liver cancer can develop. People with chronic hepatitis infections are also at risk for
spreading the infection to others.

What are the signs of liver damage?

Most people with chronic hepatitis have no signs or symptoms. Chronic infection over a long time may cause
progressive liver damage. Signs of liver damage include enlargement of the liver and spleen, swelling or collection of
fluid in the abdomen, yellow color of the eyes and skin (jaundice), and problems with blood clotting.

What tests are done to check for hepatitis?

A blood test can be done to check for viral hepatitis. A positive antibody test for hepatitis B or C means that the person
has been exposed to the virus. Additional testing may then be done to determine if there is an active infection.
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Who is at risk for hepatitis B and C?

Anyone who received the following blood or serum products are at risk for hepatitis B (if transfused before 1972) and
hepatitis C (if transfused before 1993):

Packed red blood cells

Whole blood

White blood cells (granulocytes)

Platelets

Fresh frozen plasma

Cryoprecipitate

Immunoglobulin preparations (IVIG, VZIG)

Bone marrow or stem cells from an allogeneic donor (someone other than yourself)

Other risk factors include:

Blood clotting factors (such as Factor VIIl or Factor IX) made before 1987

Solid organ transplants (such as kidney, liver, or heart) before 1993

Long-term kidney dialysis (lasting for at least several months)

llicit drug use

Body piercing, tattoos

Sharing razors, nail clippers, or toothbrushes with people who have hepatitis

Occupational exposure to blood and body fluids

High-risk sexual behavior (such as having multiple sexual partners, not using a condom, or having anal sex)

What follow up is needed for those at risk?

Anyone who is at risk for hepatitis B or C should have blood tests done to see if they are infected.

If you have chronic hepatitis, you should also:

See a liver specialist for evaluation and possible treatment.

Tell your healthcare providers about all over-the-counter medications and supplements that you are taking.

Do not drink alcohol, which can cause further liver damage.

Avoid over-the-counter pain or fever-reducing medications containing acetaminophen (such as Tylenol® or
“aspirin-free” products).

Have a blood test to see if you have immunity to hepatitis A and B. If you do not have immunity, get immunized
against these common infections to protect your liver (there is currently no vaccine to protect against hepatitis C).

Discuss your hepatitis status with your healthcare providers. (If you are pregnant, discuss this with both your
obstetrician and the baby’s pediatrician.)

How can the spread of chronic hepatitis be prevented?

Hepatitis B and C are not spread by casual contact, such as hugging or shaking hands. However, if you have hepatitis B
or G, to prevent spreading the infection to others you should:

Avoid direct contact of your blood and body fluids with others.
Clean any spilled blood or body fluids with bleach.
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e (Cover cuts or other open sores.

¢ Avoid sharing sharp personal objects, such as razors, toothbrushes, nail clippers, ear or body rings, or any object
that may come in contact with blood.

e Be sure that new sterile needles are used for body piercing, injections, tattoos, or acupuncture. Never share
needles.

e Make sure all close household members and sexual partners are screened for hepatitis B. If they do not have
immunity, they should be given the hepatitis B vaccine.

e If you are sexually active, use barrier precautions (such as latex condoms) during intimate sexual contact.
Talk with your healthcare provider about whether your sexual partner should be tested for hepatitis C.

What else can I do to keep my liver healthy?
¢ Drink plenty of water.
e Eat a well-balanced, high-fiber diet.
e Cut down on fatty, salty, smoked and cured foods.
¢ Do not take more than the recommended doses of medications.
¢ Avoid taking unnecessary medications.
¢ Do not mix drugs and alcohol.
e Do not use illicit drugs.
e Be careful about using herbs and natural supplements, especially when combined with medications.

¢ Avoid exposure to chemicals (solvents, aerosol cleaners, insecticides, paint thinners, and other toxins) that can
be harmful to the liver. If you must use these substances, wear a mask and gloves and work in a well-ventilated
area.

Written by Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL.
Reviewed by Daniel Smith, DNP, FNP; Kayla L. Foster, MD, MPH; and Melissa Acqazzino, MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org
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Hyperprolactinemia after Cancer Treatment

Some people who were treated for cancer during childhood may develop endocrine (hormone) problems as a result of
changes in the function of a complex system of glands known as the endocrine system.

Pituitary gland

What is the endocrine system?

Hypothalamus

The endocrine system is a group of glands that regulate
many body functions including growth, puberty, energy
level, urine production, and stress response. Glands of
the endocrine system include the pituitary, hypothalamus,
thyroid, pancreas, adrenals, ovaries, and testes. The
hypothalamus and pituitary are sometimes called the
“master glands” because they control many of the other
glands in the endocrine system. Unfortunately, some
treatments given for childhood cancer can damage the
endocrine system, resulting in a variety of problems.

Thyroid

Pancreas

Adrenal glands

Ovaries

Testes

What are hormones?

Hormones are chemical messengers that carry information

from the endocrine glands through the bloodstream to the body’s cells. The endocrine system makes many hormones
(such as growth hormone, sex hormones, adrenal and thyroid hormones) that work together to maintain specific bodily
functions.

What is hyperprolactinemia?

Hyperprolactinemia occurs when there is too much of the hormone known as prolactin in the body. Prolactin is

a hormone made by the pituitary gland. Prolactin is important in breast development during pregnancy and milk
production after childbirth. Too much prolactin can cause problems with functioning of the ovaries or testes. High
levels of prolactin can cause galactorrhea (breast milk production by a person who is not breastfeeding), irregular
or absent menstrual periods, or decreased testosterone levels that may result in a diminished sex drive (libido). In
preteens and teens, high prolactin levels may interfere with normal pubertal development..

What are risk factors for hyperprolactinemia?
e Radiation to the pituitary gland in very high doses
e Development of a second tumor (usually non-cancerous) in the pituitary region
e Pregnancy
e Taking certain medications and drugs (such as marijuana and alcohol)

e Thyroid failure (a condition in which the thyroid gland fails to secrete enough thyroid hormone)

What screening is recommended?

All childhood cancer survivors should have a yearly comprehensive health check-up. If hyperprolactinemia is
suspected, your healthcare provider may order a prolactin blood test, additional imaging (such as a CT scan or MRI of
the brain), and should refer you to an endocrinologist (hormone specialist) for further evaluation and treatment.
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How is hyperprolactinemia treated?

Correcting the thyroid problem may correct the high prolactin level. Endocrinologists may use medications to suppress
prolactin production. If a tumor is detected, surgery or radiation is sometimes needed. The length and type of treatment
varies for each patient and should be discussed with your doctor.

Written by Debra A. Kent, RN, MSN, CPNP, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH
Reviewed by by Lillian R. Meacham, MD; Daniel Smith, DNP, FNP; Christine Yun MSN, PNP, CPON®; and Kayla L. Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org
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Hypopituitarism after Cancer Treatment

Some people who were treated for cancer during childhood may develop endocrine (hormone) problems as a result of
changes in the function of a complex system of glands known as the endocrine system.

Pituitary gland

What is the endocrine system?

Hypothalamus

The endocrine system is a group of glands that regulate many
body functions including growth, puberty, energy level, urine
production, and stress response. Glands of the endocrine
system include the pituitary, hypothalamus, thyroid, pancreas,
adrenals, ovaries, and testes. The hypothalamus and pituitary
are sometimes called the “master glands” because they control
many of the other glands in the endocrine system. Unfortunately,
some treatments given for childhood cancer can damage the
endocrine system, resulting in a variety of problems.

Thyroid

Pancreas

Adrenal glands

Ovaries

Testes

What are hormones? /\

Hormones are chemical messengers that carry information

from the endocrine glands through the bloodstream to the body’s cells. The endocrine system makes many hormones
(such as growth hormone, sex hormones, adrenal and thyroid hormones) that work together to maintain specific bodily
functions.

What is hypopituitarism?

Hypopituitarism is the decrease or lack of one or more of the pituitary hormones. The lack of three or more of the
pituitary hormones is referred to as panhypopituitarism.

Pituitary hormones include:

e Growth hormone (GH)—stimulates the growth of bone and other body tissues, and also affects how the body
uses fat, makes muscle, strengthens bones, and generally influences overall health throughout life

e Adrenocorticotropic hormone (ACTH)—stimulates the adrenal gland to produce cortisol
e Thyroid stimulating hormone (TSH)—stimulates the thyroid gland to produce thyroid hormones

¢ Reproductive hormones (gonadotropins), including luteinizing hormone (LH) and follicle stimulating
hormone (FSH)—stimulate the testes and ovaries to make sex hormones

e Antidiuretic hormone (ADH)—nhelps to control the balance of water in the body by controlling urine output
¢ Prolactin—controls milk production during breastfeeding

What are risk factors for hypopituitarism?

Risk factors related to childhood cancer treatment include:
¢ Radiation to the brain, especially in doses of 30 Gy (3000 cGy/rads) or higher
e Surgical removal of the pituitary gland

e Damage to the hypothalamus or pituitary gland, which can occur during brain surgery, or can be caused by a
tumor in or near the pituitary or hypothalamus

¢ |nfections
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Severe head trauma
Lack of development of the pituitary from birth

What are the symptoms of hypopituitarism?

The symptoms depend on the specific hormones that are lacking. One or more of the following hormones may be
affected:

Growth hormone (GH) deficiency - GH affects the growth of body tissues and bone as well as fat,
muscle, and sugar metabolism. For more information about growth hormone problems, see the related Health
Link: Growth Hormone Deficiency after Cancer Treatment

Adrenocorticotropic hormone (ACTH) deficiency - The adrenal glands (located on top of the kidneys)
are stimulated by ACTH to produce cortisol. If the pituitary gland doesn’t make enough ACTH, then cortisol will
not be made. Cortisol helps keep the body’s blood sugar at a normal level and helps the body deal with physical
stress, such as fever or injury. For more information about ACTH deficiency, see the related Health Link: Central
Adrenal Insufficiency after Cancer Treatment

Thyroid Stimulating Hormone (TSH) deficiency - TSH stimulates the thyroid gland to release
thyroxine, which is important for brain development, growth, and metabolism. People with too little thyroxine
may develop the following symptoms: tiredness, sleeping too much, weight gain, slow growth, poor appetite,
cold intolerance, dry skin, constipation, or hair that is dry, coarse, and thin. For more information about thyroid
problems, see the related Health Link: Thyroid Disease after Cancer Treatment

Gonadotropin (FSH, LH) deficiency - LH and FSH control the production of sex hormones. LH and FSH
stimulate the testicles to make testosterone, and the ovaries to make estrogen and progesterone, resulting

in development of sexual characteristics during puberty. If the body doesn’t have enough LH and FSH during
puberty, there can be problems with pubertal development. For more information, see the related Health Links:
Testicular and Reproductive Health after Cancer Treatment and Ovarian and Reproductive Health after Cancer
Treatment

Antidiuretic Hormone (ADH) deficiency - ADH (also known as “vasopressin”) is a hormone produced
in the hypothalamus and stored in the pituitary gland. When the amount of water in the body is low, the pituitary
gland releases ADH, sending a message to the kidneys to conserve water. This slows down the production

of urine. When there is not enough ADH, too much urine will be produced, resulting in a condition known as
diabetes insipidus. Symptoms of diabetes insipidus include excessive thirst and frequent urination.

What screening is recommended?

All cancer survivors should have a yearly comprehensive health check-up including measurement of height and
weight, assessment of their progression through puberty, and assessment of overall well-being. If hypopituitarism is
suspected, your healthcare provider should refer you to an endocrinologist (hormone specialist) for further evaluation
and treatment.
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Healthy living after treatment of childhood, adolescent, and young adult cancer

Written by: Debra A. Kent, RN, MSN, CPNP, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH.
Reviewed by Lillian R. Meacham, MD; Shekinah Andrews, FNP; Christine Yun MSN, PNP, CPON®; and Kayla L. Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Introduction to Long-Term Follow-Up after Cancer Treatment

Congratulations! You are transitioning to long-term follow-up after completing treatment. In long-term follow-up,

the goal is to support your physical and emotional health, provide education about your diagnosis and treatment, and
facilitate your success at home, school and work.

Even though you may not have seen a primary care provider during treatment, it is important to reestablish your
relationship with a primary care provider for regular medical care. In some cases, your long-term follow-up care may
continue at the same hospital or clinic where you received your treatment, but you may be seen by different doctors and
nurses in a special long-term follow-up or survivorship program. In other cases, you may receive cancer follow up care
from a healthcare provider who is closer to your home. No matter where you receive your care, it is important that you
learn about your treatment, its impact on your long-term health and the follow up care you need so that you can stay in
the very best health possible.

Your cancer treatment summary

When you transition to long-term follow-up care, it is important that you get a record of the cancer treatment that you
received. This record, known as a Summary of Cancer Treatment, should contain the following information:
¢ Name of the disease that you had, the date when you were diagnosed, and the site/stage of the disease

Date(s) and description(s) of any relapses
Name, address, and phone number of hospital(s) or clinic(s) where you received your care

Name, address, and phone numbers of your cancer doctor (oncologist) and other health team members
responsible for your care

Date that your cancer treatment was completed

¢ Names of all the chemotherapy medicines that you received and specific information about certain
chemotherapy drugs as follows:

— Total doses of anthracycline chemotherapy (such as doxorubicin, daunorubicin, idarubicin, epirubicin, and
mitoxantrone)

— Total doses of alkylating chemotherapies (such as cyclophosphamide, procarbazine, BCNU, melphalan,
nitrogen mustard, ifosfamide, chlorambucil, CCNU, Thiotepa, and busulfan)

— For cytarabine and methotrexate: How they were given (such as by mouth or into the vein), and if into the
vein, whether you received “high dose” (1000 mg/m? or more in any single dose) or “standard dose”
therapy

— For carboplatin: Whether or not the dose was myeloablative (given during preparation for a bone marrow, cord
blood, or stem cell transplant)

— Total doses of other chemotherapy agents and how they were given should be included, if available
¢ Radiation therapy summary, including:

— Part(s) of body that received radiation (radiation site or field)
— Total radiation dose (including any boost doses) to each field
e Name and dates of any treatment-related surgeries that you had

e Whether or not you received a hematopoietic cell transplant (bone marrow, cord blood, or stem cell transplant),
and if so, whether or not you developed chronic graft-versus-host disease
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¢ Names of any other cancer treatment(s) that you received (such as radioiodine therapy or bioimmunotherapy)
e Names and dates of any significant complication(s), and treatments received for the complication(s)

Keep a copy of your cancer treatment summary in a safe place, and give a copy to each of your healthcare providers.

Your follow-up schedule

Most cancer survivors need long-term follow-up visits about once a year. During these visits, it is important to talk
about your progress and check for problems that can happen after treatment for cancer. Talk with your healthcare
provider about your individual situation and determine a schedule for follow-up care that best meets your needs.

Between visits

Once you transition to long-term follow-up care, you will usually need to identify a local healthcare provider that you
can visit or call if you are injured or sick. Make an appointment for a check-up with this healthcare provider so that
they can get to know you before an illness arises. If a problem comes up that may be related to your cancer treatment,
your local healthcare provider can discuss this with your long-term follow-up team.

Late effects after treatment for childhood, adolescent, or young adult cancer

Problems that happen after treatment for cancer are known as “late effects.” Fortunately, most long-term survivors
don’t have serious late effects, but it is important to catch any problems early. You may have already learned about
some of the possible late effects that can happen after treatment for cancer. Some of the more common ones are
reviewed here.

Growth

Treatment for cancer during childhood, especially radiation to the brain or spine, can sometimes slow or stunt growth.
Yearly measurements help to predict whether you will reach a normal height. If you are “at risk” for being short as an
adult, your healthcare provider may also recommend other specialized tests and treatments.

Heart

A small percentage of survivors treated with chest radiation or certain chemotherapy drugs known as “anthracyclines”
(such as doxorubicin or daunomycin) have problems with the heart. This is most likely to happen in people who
received higher doses of anthracycline chemotherapy or chemotherapy combined with radiation affecting the heart.
Your healthcare provider may recommend tests to check your heart function, and may arrange for a cardiologist (heart
specialist) to see you if the tests show any sign of problems.

Fertility

Radiation to the reproductive organs or brain and certain chemotherapy drugs can affect sexual development and
reproduction. Some survivors may be at risk for delayed puberty, infertility (inability to have children), or premature
ovarian insufficiency (early menopause). Check-ups and certain blood tests can help determine if you have any of
these problems. These issues are important, and if you have any concerns, you should be sure to discuss them with
your healthcare provider. If there is a problem, arrangements may be made for you to see a specialist.

Thyroid
Head or neck radiation can sometimes cause the thyroid gland to stop working properly. This gland helps regulate
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Healthy living after treatment of childhood, adolescent, and young adult cancer

growth, weight, and the balance of body chemicals. Blood tests can be done to check thyroid hormone levels. Low
thyroid levels are easily treated with oral medication.

Subsequent Cancers

Some chemotherapy drugs and radiation can increase the risk of a subsequent (different) cancer. Some survivors may
have genetic changes that put them at risk for second cancers. Tobacco, excessive sun exposure, and other chemicals
and behaviors can also increase this risk. Talk with your healthcare provider about ways to lower your risk and to
detect common cancers at an early stage.

School and work

Problems with schoolwork or job performance can occur as a result of some types of cancer treatment. Psychologists
can work with your local school system to make sure that any special needs are met. Also, financial assistance for
education and job training may be available through government programs. Social workers can help to explain these
programs.

Moving toward the future

Thinking about developing late effects after surviving cancer can be anxiety provoking. Your long-term follow-up
program is here to help you navigate the emotional and physical challenges of cancer survivorship. Regular health
checks and recommended screening and surveillance testing are meant to put you in control of your health and
provide the best chance of early detection of problems, if they occur, before they become severe. Work with your health
care team to develop a follow up plan that works best for you.

Make healthy choices. Keep your follow-up appointments. And always remember that you are the most important
member of your healthcare team!

Written by Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL. Portions adapted from “Introduction to the
After Completion of Therapy Clinic,” St. Jude Children’s Hospital, Memphis, TN, used with permission.

Reviewed by Beth Fisher, DNP, APRN, CPNP, CPON, CHPPN; Christine S. Yun, MSN, PNP, CPON; and Kayla L. Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.
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No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Kidney Health after Cancer Treatment

The kidneys are vital organs responsible for filtering out waste products from the blood, controlling blood pressure,
and stimulating red blood cell production. Treatment for childhood cancer can sometimes damage the kidneys. It is
important to understand how the kidneys function so that you can keep your kidneys as healthy as possible.

How do the kidneys work?

The kidneys are two bean-shaped organs, each approximately the size of an adult fist,

located below the rib cage near the middle of the back. The kidneys filter about 200 quarts

of blood each day, removing harmful waste products and excess water, and returning

important elements (such as calcium, sodium and potassium) to the blood. Filtering occurs

in tiny units inside the kidneys, known as nephrons. Each kidney has approximately one

million nephrons. After the blood is filtered by the nephrons, the excess water and waste
products become urine. The urine flows from the kidneys to the bladder through tubes ’
called ureters. The bladder then stores the urine until it is full, at which time the waste is ‘ ( 2/:
emptied from the body through the urethra. /| & \

How is kidney function measured?

Kidney function is measured by calculating a glomerular filtration rate, or GFR. The GFR is
a measure of how much blood your kidneys can filter each minute. The GFR is calculated
using blood test results and information like your age, sex and height. A GFR of greater
than 90 mL/min/1.73 m2 is considered normal. If your GFR is below 90 mL/min/1.73 m2,
your provider may order additional tests such as a urinalysis to see if there is protein or
blood in your urine.

What treatments for childhood cancer can cause kidney problems?

Certain treatments used for childhood cancer can sometimes cause kidney problems. There may also be other risk
factors present that can increase the chance of kidney problems. If you have any of the following risk factors, you
should take extra care to keep your kidneys healthy:
Radiation involving the kidneys, including:
e Kidney (renal or flank) radiation
¢ Abdominal radiation
¢ Total body irradiation (TBI)
Certain medications that can cause kidney damage, including:
Cisplatin
Carboplatin
Ifosfamide

Certain medications used to treat graft-versus-host disease, such as cyclosporine and FK-506 (tacrolimus)

Other risk factors that may increase the chance of kidney problems include:
¢ Nephrectomy (surgical removal of a kidney)—see the related Health Link: Single Kidney Health
e Hematopoietic cell transplant (HCT)

Certain antibiotics used to treat bacterial and fungal infections, such as tobramycin, gentamicin, and amphotericin
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¢ Medical conditions that may affect the kidney, such as high blood pressure, diabetes, or a tumor involving the
kidney

e History of urinary tract problems, such as frequent urinary tract infections, back-flow of urine into the kidney
(reflux), or other urinary tract abnormalities

e (Cystectomy (removal of the bladder)—this increases the risk of chronic urinary tract infections and other kidney
problems

What are the signs and symptoms of a kidney problem?
e Swelling, especially of the feet and ankles (edema)
e Low red blood count (anemia)
¢ High blood pressure (hypertension)

¢ People who have signs of serious kidney problems, such as edema, low red blood count, and hypertension, may
also have other symptoms, including fatigue, nausea and vomiting, drowsiness, itchy skin, or headaches

What follow up is recommended?
¢ Have a medical check-up at least yearly. This should include a blood pressure check.

¢ Have blood test for kidney function (BUN and creatinine) and electrolytes (blood salts and minerals) at your
first long-term follow up visit (at least 2 years after completing cancer treatment). Depending on the treatment
you received and the results of this lab work, your provider may recommend labs to assess your kidney function at
regular intervals.

¢ If you had a cystectomy (bladder removal), you should also have an evaluation by an urologist (urinary tract
specialist) at least once a year.

What can I do to keep my kidneys healthy?
e Drink plenty of water, especially when playing sports, while out in the sun, and during hot weather.

e (all your healthcare provider immediately if you have symptoms of a urinary tract infection (burning when you
urinate, urinating more frequently than usual, and/or feeling an urgent sensation to urinate).

e Use non-steroidal anti-inflammatory drugs with caution. These include pain or fever medicines (over-the-counter
and by prescription) that contain aspirin, ibuprofen, or naproxen. These medications have been known to cause
kidney damage (analgesic nephropathy), especially when taken in high doses or over long periods of time (more
than 10 days). If you require long-term medications for management of pain, be sure to discuss options with your
healthcare provider, and to choose medications that are safe for your kidneys.

Written by Anne Mauck, RN, MSN, CPNP, Virginia Commonwealth University/Massey Cancer Center, Richmond, VA.
Reviewed by Kayla L. Foster, MD, MPH; and Melissa Acquazzino, MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health Links
were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s Oncology
Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.
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To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Late Effects after Limb Sparing Procedures

What is a “limb sparing procedure”?

A limb sparing procedure is a surgical operation that replaces a diseased bone and reconstructs a functional limb by
using a metal implant, a bone graft from another person (allograft), or a combination bone graft and metal implant (allo-
prosthetic composite).

What are the potential late effects after a limb sparing procedure?

Nonunion—For people who had reconstruction with a bone graft, nonunion (non-healing) of the bones is a
possible late complication. In the allograft procedure, the portion of bone removed due to tumor is replaced with
donated bone. Nonunion occurs when one or both ends of the replaced bone do not heal, making fracture more
likely, especially if the area is stressed. Surgery for additional bone grafting may be necessary.

Limb-length discrepancy—Bones are constantly growing during childhood and adolescence, until adult height
is reached. Each bone has a growth plate (area where growth activity occurs). Often, bone cancers are located
near the growth plate, requiring removal of this area during the limb sparing procedure. Since the reconstructed
section of bone cannot grow, a difference (discrepancy) in limb-length may occur over time. Surgeries or other
procedures may be necessary to allow for growth.

Prosthetic loosening—Sometimes the implanted joint can loosen or wear out, especially in people who are
active. These complications may require further surgery to tighten or replace part or all of the implant. Any
loosening of the implant should be reported to your orthopedic surgeon.

Contractures—After a limb sparing procedure, muscles, tendons and ligaments sometimes stiffen or shrink,
forming contractures (permanent tightening of the joint). This is more likely to occur in people who are not
physically active. Periodic follow-up with a physical and/or occupational therapist helps prevent contractures from
forming.

Difficulty engaging in physical activities to maintain a healthy weight.
Chronic pain and/or infection—some people may develop persistent problems with pain and/or infection.

What is the recommended follow-up care after a limb sparing procedure?

Follow-up visits are usually done by the orthopedic surgeon (bone specialist) every 6 months until the person is
fully grown, then every year. These visits may include x-rays of the limb and follow-up intervals may lengthen as
time progresses.

Life-long follow-up by an orthopedic surgeon (ideally by an orthopedic oncologist) is recommended.
Limitation of certain physical activities is sometimes necessary.

What can you do to promote health after limb sparing surgery?

Physical and occupational therapy are important for successful rehabilitation after limb sparing surgery. Both
passive and active range-of-motion exercises help maintain the best limb function.

If there is pain, swelling, redness or any other signs of infection at the surgical site, or if you develop fever,
contact your healthcare provider promptly.

If your limb sparing surgery was complicated, your orthopedic surgeon may recommend antibiotics prior to
dental procedures (including teeth cleaning), and for other invasive medical procedures such as those involving
the respiratory, gastrointestinal, or urinary tracts. Infection can result if bacteria enter the bloodstream during
these procedures and become attached to the internal metal components (screws, plates, rods, joints) of the
endoprosthesis. The potential need for antibiotics should be discussed with your orthopedic surgeon and your
dentist.

Some metal implants may pose a problem when going through security screening, such as at the airport. It is
good idea to carry a medical letter indicating that you received treatment for bone cancer and have a metal

implant.
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Written by Asako Komiya, RN, MSN, PNP, City of Hope Comprehensive Cancer Center, Duarte, CA.
Reviewed by Leeann Carmichael DNP, APN, FNP-BC; Kayla L. Foster, MD, MPH; and Melissa Acquazzino MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
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Liver Health after Cancer Treatment

Treatment for childhood cancer can sometimes damage the liver. It is important to know about how the liver functions
so that you can keep your liver as healthy as possible.

What is the liver?

The liver is a triangular-shaped organ tucked under the rib cage on the right side of the body. In an average adult, the
liver is about the size of a football and weighs about three pounds. The liver is responsible for filtering out toxins from
the blood, aiding with digestion and metabolism, and producing many important substances, including blood-clotting
proteins.

What are the signs and symptoms of liver damage?

Many people with liver damage have no symptoms at all. Some people may develop jaundice (yellowish eyes and skin),
dark urine, pale (clay-colored) stools, severe itching, easy bruising or bleeding, chronic fatigue, nausea, loss of appetite,
or other symptoms. The liver sometimes enlarges (hepatomegaly), and as liver damage increases, the liver may
become hard (fibrosis) and scarred (cirrhosis). Eventually, there can be accumulation of fluid in the abdomen (ascites),
swelling of the spleen (splenomegaly), or bleeding into the esophagus or stomach. Very rarely, liver cancer may develop.

Who is at risk?

People who had radiation to the abdomen or received certain chemotherapy medicines (methotrexate, mercaptopurine,
and/or thioguanine) may be at risk for liver problems. Liver problems related to medications typically occur during
cancer therapy and are unlikely to occur long after the end of treatment.

Other risk factors include:
e Medical conditions that involve the liver, such as a liver tumor or surgical removal of a large portion of the liver

e Development of sinusoidal obstruction syndrome (SOS, previously known as veno-occlusive disease [VOD]) during
treatment

e Pre-existing liver problems

e Excessive alcohol use

e Chronic liver infection (hepatitis)—see related Health Link: Hepatitis after Childhood Cancer
e History of multiple transfusions

e Chronic graft-versus-host disease (as a result of bone marrow, cord blood, or stem cell transplant)

What tests are done to monitor the liver?

The following blood tests are used to monitor the liver.

* Liver enzyme tests monitor levels of specialized proteins that are normally present inside liver cells. If liver cells
are damaged, these proteins can leak out, causing high blood levels of liver enzymes. The most common liver
enzyme tests are:

— Alanine aminotransferase (ALT), sometimes also called SGPT
— Aspartate aminotransferase (AST), sometimes also called SGOT
¢ Liver function tests are indicators of how well the liver is working. Common liver function tests include:
— Bilirubin (a waste product formed during the breakdown of red blood cells)
— Albumin (a major blood protein that is produced by the liver)
— Prothrombin Time (PT), a measure of blood clotting
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¢ Tests for liver infection, including specific tests for viral hepatitis A, B, and C
¢ Test to check for iron overload (ferritin) related to multiple transfusions

What follow up is needed for those at risk?

A blood test to evaluate the liver (including ALT, AST, and bilirubin) should be done when the survivor enters into
long-term follow-up. Those who have undergone a bone marrow, cord blood, or stem cell transplant should also have
a blood test to check for iron overload (ferritin). The liver should also be checked for enlargement by a healthcare
professional during yearly physical examinations. If problems are identified, additional tests and a referral to a liver
specialist may be recommended. People at risk for hepatitis may need further testing (see related Health Link:
Hepatitis after Cancer Treatment).

What can I do to keep my liver healthy?

¢ If you do not have immunity to hepatitis A and B, get immunized against these common infections in order
to protect your liver (there is currently no vaccine to protect against hepatitis C). You can find out if you have
immunity to hepatitis A and B by having a blood test (Hepatitis A IgG antibody and Hepatitis B surface antibody).

e |f you drink alcohol, do so in moderation.

e Drink plenty of water.

e Eat a well-balanced, high-fiber diet. Cut down on fatty, salty, smoked and cured foods.
¢ Do not take more than the recommended doses of medications.

e Avoid taking unnecessary medications.

¢ Do not mix drugs and alcohol.

¢ Do not use illicit drugs.

e Check with your healthcare provider before starting any new over-the-counter medications or herbs and
supplements to be sure that they do not have harmful effects on the liver.

e [f you are sexually active, use barrier protection (such as latex condoms) during intimate sexual contact to
prevent infection by viruses that can damage the liver.

e Avoid exposure to chemicals (solvents, aerosol cleaners, insecticides, paint thinners, and other toxins) that can
be harmful to the liver. If you must use these substances, wear a mask and gloves and work in a well-ventilated

area.

Written by Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL.
Reviewed by Daniel Smith, DNP, FNP; Kayla L. Foster, MD, MPH; and Melissa Acquazzino, MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.
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criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
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by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Mental Health after Cancer Treatment

The Cancer Experience

Diagnosis and Treatment

Diagnosis and treatment are difficult times for people with cancer and their families. During diagnosis, children or
teens have tests and procedures that are new, sometimes painful and often scary. For parents, the anxiety of waiting
for the results of these tests and procedures can be the worst part of this time. Learning the diagnosis can be a relief,
especially when effective treatments are available. These treatments, though, can be unpleasant for children to have
and upsetting for families to watch or give. Tests and procedures are repeated during treatment to find out if the
treatment plan is working or should change. Children and teens with cancer and their parents are frequently at the
hospital, sometimes away from other family, friends, home, work, or school for long periods of time. Parents worry
about whether their child’s cancer will be cured, how to minimize their suffering, and how to make the most of life.
Brothers and sisters also worry about, and are sometimes jealous of the sibling with cancer. Childhood cancer survivors
and their siblings can be concerned about their parents, and keep worries and feelings to themselves to try to protect
their parents. As a result, people diagnosed with cancer, their parents, and their siblings can feel angry, lonely, sad, and
afraid during treatment. Periods of anxiety and depression can occur.

After Treatment Ends

For survivors and their families, the end of treatment can bring new feelings as they come to know the good (and
sometimes not so good) outcomes of successful treatment. During treatment, people tend to be concerned with
getting through the day-to-day. It is after treatment that people can begin to think about and come to terms with their
experience. People can have a range of feelings after treatment ends, and the blend of feelings can be as unique as
each person. Survivors and their families often fear that the original cancer will return. Regular testing for recurrent
cancer or late effects, and even just talking about possible late effects can cause stress. The diagnosis of a late effect
related to cancer treatment or a new health problem unrelated to childhood cancer can also be sources of distress.
Anniversaries of cancer events, such as the date of diagnosis or end of treatment, and life changes such as school
entry or the normalization of peer relationships can bring on feelings that include relief and happiness, sadness about
the loss of a regular childhood, and guilt over having survived when others did not. Some survivors may feel vulnerable
because of their cancer experience and can be concerned about their health and act with caution. Parents of childhood
cancer survivors very much want to protect all their children from harm. These protective feelings can increase usual
tensions between parents and teenagers over issues related to growing independence, especially in matters that can
affect health. Other individuals who have had cancer believe that having survived cancer, they can do anything—and
this makes them feel invincible. These feelings can lead some survivors to undertake difficult studies, work, or hobbies.
The same feelings can lead other survivors to take part in unhealthy or risky behaviors.

Some Reactions to the Stresses of Survivorship

For the most part, childhood cancer survivors and their family members respond well to the stresses of survivorship.
Sometimes though, physical problems or other stresses related to childhood cancer and everyday life can lead to
intensely distressing emotions that need medical attention. Some survivors, and their family members, can experience
periods of high anxiety that may or may not be triggered by reminders of the upsetting aspects of treatment. They

may develop three types of symptoms typically seen in people with posttraumatic stress disorder (PTSD), including (1)
unwanted recall of unpleasant memories of cancer, (2) physical or emotional overreactions, and (3) going out of the way
to avoid reminders of cancer. For the most part, childhood cancer survivors and their family members do not develop all
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three types of symptoms and PTSD. Yet one or two of these symptoms can nonetheless get in the way of relationships,
school, work, and other key areas of daily life after cancer.

Personal growth can be another reaction to the stresses of life after cancer. After years of living with childhood cancer,
some survivors and their family members may find that they have undergone meaningful and beneficial changes in
themselves, their relationships with other people, and their values as a result of their experiences. Furthermore, they may
have been able to find some positive changes in their lives as a result of surviving the cancer experience. Experiencing
these positive changes is sometimes referred to as posttraumatic growth.

Risk Factors

Several factors can affect the development of depression and anxiety with symptoms of posttraumatic stress after
diagnosis and treatment of childhood cancer, including:

e Female gender

e Adolescent or young adult age

e Prior trauma

e Mental health or learning difficulties before childhood cancer

¢ Developing health problems or physical limitations due to cancer treatment
e Low levels of social support

e Parental history of depression, anxiety, or PTSD

e (Central nervous system (CNS) cancers (brain or spine) or treatment (radiation to the head/spine or intrathecal
chemotherapy)

¢ Treatment with hematopoietic cell transplant (bone marrow or stem cell transplant)
When to Seek Help

People with distress that (1) lasts two weeks or more, and/or (2) interferes with their ability to do daily home, school
or work tasks, should call their healthcare provider to discuss the need for a referral to a mental health professional.
Because physical health problems can cause these same symptoms, a thorough check-up by your primary healthcare
professional is recommended if they occur. Some possible signs that help is needed can include:

¢ (Changes in appetite and weight

e (Crying easily or being unable to cry

e (Constant tiredness and low energy level

e Sleeping more than usual or being unable to sleep

¢ Feeling hopeless

e Thoughts of hurting yourself or others

e Engaging in self-harm behaviors (ie. cutting)

e Alcohol or drug use to avoid unpleasant feelings

¢ Increased irritability

e Decreased interest in activities that had been pleasurable in the past
¢ Unwanted recall of painful aspects of cancer

e Feeling extremely fearful, upset, or angry when thinking about cancer
e Physical reactions (rapid heart rate, shortness of breath, nausea) when thinking about cancer
¢ Avoiding health care visits

¢ Refusing to talk about cancer
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Share Your Concerns with Your Healthcare Provider

If you experience distress, discuss it with your primary health care provider or childhood cancer specialist. Your
distress may be related to your cancer experience, worries about late effects, or other events in your life. In any
case, there is treatment. Talking with others about your fears and worries is a first step in gaining control over them.
In addition to receiving help from a health care provider, some people also find support through support groups,
participation in activities at their place of worship, or their faith.

Treatment Options

Treatments for depression, anxiety and posttraumatic stress symptoms include counseling in group or individual
sessions and, sometimes, medication. Medication usually works in combination with some form of counseling. Mental
health professionals (including mental health nurse practitioners, psychiatrists, psychologists, and social workers)
provide treatment for depression and anxiety in a variety of community settings. Your primary healthcare provider can
help you find a suitable mental health professional in your community.

Resources

Support is available to childhood cancer survivors and their families who have anxiety and depression after treatment.
These are just a few of the many resources available:

American Cancer Society www.cancer.org
This site provides web-based support network, other programs and services, and stories of hope for cancer survivors
and their families.

American Psychiatric Association www.psychiatry.org
This site provides guidelines for choosing a psychiatrist.

The Anxiety and Depression Association of America www.adaa.org
This site provides information that can help people with anxiety disorders and depression find treatment and develop
self-help skills.

American Childhood Cancer Organization www.acco.org
This site offers education, support, service, and advocacy for childhood cancer survivors, their families and the
professionals who care for them.

Childhood Cancer Guides www.childhoodcancerguides.org
This site provides articles related to psychosocial aspects of survivorship.

Children’s Oncology Group www.childrensoncologygroup.org
This site provides parents and families with information related to specific cancer type, treatment stage and age group
as well as tips on navigating the health care system, getting and giving support, and maintaining a healthy lifestyle.

National Institute of Mental Health www.nimh.nih.gov
This site provides general information about anxiety or depression, available treatments, finding a mental health
provider, and access to research reports and other relevant information. See these specific areas of the web site:

www.nimh.nih.gov/health/topics/anxiety-disorders

www.nimh.nih.gov/health/topics/depression
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Revised by Sheila J. Santacroce, PhD, APRN, CPNP, UNC Lineberger Comprehensive Cancer Center, Chapel Hill, NC. Originally
adapted by Debra A. Kent, RN, MSN, CPNP, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, from “Dealing with
Emotions after Childhood lliness” by Melissa Hudson, MD, After Completion of therapy (ACT) Clinic, St. Jude Children’s Research
Hospital, Memphis, TN.

Reviewed by by Leeann Carmichael, DNP, APN, FNP-BC; Christine S. Yun, MSN, PNP, CPON; and Kayla L. Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Testicular and Reproductive Health after Cancer Treatment

The effects of childhood cancer therapy on reproductive function depend on many factors, including the specific type
and location of the cancer, and the treatment that was given. It is important to understand how the testes function and
how they may be affected by cancer treatment.
The reproductive system

Ureter

The reproductive system contains many structures and is controlled by the
pituitary gland in the brain. The testes are located in the scrotum (the loose
pouch of skin behind the penis). The testes are made up of leydig cells (cells S\znsiir;ﬁ:
that produce the hormone—testosterone) and sertoli cells (cells that support

the sperm production). At the time of puberty, the pituitary gland in the Prostate
brain releases two hormones (FSH and LH) that signal the testes to begin Gland
producing sperm and testosterone. As puberty progresses, testosterone
causes deepening of the voice, enlargement of the penis and testes, growth Testicle
of facial and body hair, and muscular development of the body.

Vas deferens

Urethra

Epididymis

Scrotum

How does cancer therapy affect the testes?

Cancer therapy can cause infertility (the inability to initiate a pregnancy).
Infertility can occur following treatment with certain types of chemotherapy,
radiation to the brain or testes, or surgery involving the reproductive system.

Another possible effect of cancer therapy is testosterone deficiency, also known as “hypogonadism”. When this occurs,
the testes are unable to produce enough testosterone hormone. If this happens before the age of puberty, puberty may
not start without hormone medication prescribed by a doctor. If it develops after puberty, testosterone therapy may be
needed to maintain muscular development, bone and muscle strength, proper distribution of body fat, sex drive, and the
ability to have erections.

What are the causes of male reproductive problems after childhood cancer treatment?

Chemotherapy of the “alkylator” type (such as cyclophosphamide, thiotepa, melphalan and busulfan) and heavy
metals (such as cisplatin and carboplatin) may cause testicular damage. The total dose of chemotherapy used during
cancer treatment is important in determining the likelihood of damage. The higher the total dose, the more potential for
developing problems such as infertility or testosterone deficiency. If alkylating or heavy metal chemotherapy was used in
combination with radiation, the risk for testicular damage is increased.

Radiation therapy can affect testicular function in two ways:

¢ Radiation aimed directly at or near the testes. The sperm-producing cells are very sensitive to the effects of
radiation therapy. Most individuals who receive radiation to the testes at doses of 6 Gy (600 cGy/rads) or higher
will be infertile. The testosterone producing cells are more resistant to the effects of radiation and chemotherapy,
but if testicular radiation was given in doses of 12 Gy (1200 cGy/rads) or higher, the leydig cells may be damaged,
resulting in testosterone deficiency (in addition to infertility).

¢ Radiation to the hypothalamic and pituitary gland regions in the brain. The hypothalamus and pituitary gland
regulate the production of two hormones (LH and FSH) needed to signal the testes to make testosterone and
sperm. People with low levels of these hormones will need to take testosterone hormone replacement. For some
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survivors, it is possible to regain fertility with the use of specialized hormone treatments. Individuals who have
infertility as a result of brain radiation and wish to achieve fertility should see a fertility specialist.

Surgery that involves removal of both testicles (bilateral orchiectomy) will result in infertility and testosterone
deficiency. Pelvic surgery, such as retroperitoneal lymph node dissection (RPLD), or spinal surgery sometimes results in
nerve damage that may prevent the ejaculation of sperm. Removal of the prostate or bladder may result in difficulties
achieving an erection and/or ejaculation. In these situations, sperm production may be unaffected and fertility may still
be possible by using specialized techniques, such as sperm harvesting and artificial insemination. If fertility is desired,
consultation with a fertility specialist is recommended.

What types of cancer therapy increase the risk of problems with testicular function?

e Chemotherapy - the class of drugs called “alkylators” can cause infertility when given in high doses. Very high
doses may occasionally cause testosterone deficiency. Heavy metal chemotherapy can also affect testicular
function. Examples of these drugs are:

Alkylating agents:
— Busulfan — Lomustine (CCNU)
— Carmustine (BCNU) — Mechlorethamine (nitrogen mustard)
—  Chlorambucil — Melphalan
— Cyclophosphamide (Cytoxan®) — Procarbazine
— Ifosfamide — Thiotepa
Heavy metals: Non-classical alkylators:
— Carboplatin — Dacarbazine (DTIC)
— Cisplatin — Temozolomide
¢ Radiation therapy to any of the following areas may cause infertility:
— Testes

— Total body irradiation (TBI)
— Head/brain especially if dose was 30 Gy (3000 cGy/rads) or higher

In addition to causing infertility, high doses of radiation to the testes (usually 12 Gy or higher) or brain (usually
30 Gy or higher) may also cause testosterone deficiency.
e Surgeries that may cause infertility or disrupt normal sexual functioning include:
— Removal of both testicles (this surgery will always result in infertility)
— Removal of one testicle or a portion of one testicle
— Retroperitoneal lymph node dissection (RPLD)
— Removal of tumor in the retroperitoneal area
— Pelvic surgery
— Cystectomy (removal of the bladder)
— Prostatectomy (removal of the prostate)
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— Spinal surgery
— Removal of tumor near the spinal cord

In addition, removal of both testicles will result testosterone deficiency, and removal of one testicle or a portion of
one testicle may result in low testosterone levels.

What monitoring is recommended?

Individuals whose treatment places them at risk for problems with the reproductive system should have a yearly
check-up that includes careful evaluation of their sexual development. Blood may be tested for hormone levels (AM
testosterone, LH, FSH, and inhibin). If any problems are detected, a referral to an endocrinologist (hormone specialist),
urologist (specialist in the reproductive system) and/or fertility specialist may be recommended. Individuals who have
had both testes removed should begin seeing an endocrinologist starting at about age 11 for hormone replacement.

People who have had fertility preservation procedures (saving sperm outside of the body or “cryopreserved”), should
review previous fertility counseling and current options for family building with a fertility specialist.

What can be done for testosterone deficiency?

Individuals with low testosterone levels should receive testosterone replacement therapy. Testosterone is available in
several forms, including skin patches, injections, and topical gel. Your endocrinologist will determine which form of
therapy is best for you.

How will I know if I am infertile?

Infertility, the inability to initiate a pregnancy after a year of unprotected intercourse, can occur after cancer treatment.
Recovery of the ability to make sperm may occur in some survivors. When recovery occurs, it usually happens in the
first few years after completion of cancer treatment. The best way to assess the ability to make sperm is a semen
analysis which evaluates the number of sperm produced, the motility (movement of the sperm) and morphology (what
the sperm look like). The specimen is produced after several days of abstinence. If the patient is unable to produce a
semen specimen or prefers not to, an FSH and inhibin level may provide some insight into the ability to make sperm. A
high FSH or low inhibin suggest impaired ability to make sperm.

A semen analysis that shows azoospermia (no sperm in the semen sample) on more than one sample is an indicator
of infertility. Patients with oligospermia (low sperm count) may still be able to have children with the help of fertility
specialists.

In general, contraception should be used unless pregnancy is desired.
What if only one testicle or a portion of one testicle was surgically removed?

Although fertility and testosterone production are not usually affected if only one testicle or a portion of one testicle
was surgically removed, you should take precautions to protect the remaining testicle from injury by always wearing
an athletic supporter with a protective cup when participating in any activities that may potentially cause injury to the
groin area (such as contact sports, baseball, etc.).

What are the risks if pregnancy occurs after childhood cancer treatment?

Fortunately, in most cases, there is no increased risk of cancer or birth defects in children born to childhood cancer
survivors. In rare cases, if the type of cancer in childhood was a genetic (inherited) type, then there may be a risk of
passing that type of cancer on to a child. You should check with your oncologist if you are not sure whether the type of
cancer you had is associated with a genetic risk that can be passed on.
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Written by Marcia S. Leonard, RN, CPNP, C.S. Mott Children’s Hospital, Ann Arbor, MI.
Reviewed by Katy Tomlinson, RN, BSN; Lillian R. Meacham, MD; Melissa Acquazzino, MD, MS; and Kayla L. Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.
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and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
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Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
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Neurogenic Bladder after Cancer Treatment

Certain types of cancer and certain cancer treatments can cause damage to the urinary bladder. The information in this
Health Link will help you to recognize the signs and symptoms of a neurogenic bladder.

What is the urinary bladder?

The urinary bladder is a hollow organ that stores urine. It is located behind the pubic
bone. The kidneys filter the blood and make urine, which enters the bladder through
two tubes called “ureters.” Urine leaves the bladder through another tube, the urethra. G ﬁ_ | wadney

What are the risk factors for neurogenic bladder? | | Ureter
e Tumors involving the bladder, prostate, pelvis, or spine p | Bladder
e Radiation therapy to these areas - - Ureitva
e Surgery to these areas ) \

What is a neurogenic bladder?

A neurogenic bladder is abnormal function of the bladder caused by damage to the nerves that control the bladder’s
ability to fill, store and empty urine. Abnormal bladder function can cause the bladder to be underactive (not emptying
completely) or overactive (emptying too frequently or quickly). People with neurogenic bladders also have a higher risk
of urinary tract infections (UTls) and kidney damage.

What are the symptoms of a neurogenic bladder?

There may be a sudden urge to urinate or the need to urinate frequently. There may also be dribbling during urination,
straining to urinate, or the inability to urinate.

Who is at risk of a neurogenic bladder?

People who have had tumors involving the bladder, prostate, pelvis, or spine are at risk of developing neurogenic
bladder. Also, people who had surgery or radiation in these areas may be at risk.

How is a neurogenic bladder diagnosed?

If a neurogenic bladder is suspected, an evaluation should be done by a urologist. A urologist is a physician who
specializes in disorders of the urinary tract. The urologist will order tests to determine how well the bladder is able to
store and empty urine, such as a voiding cystourethrogram (VCUG) or bladder cystometry.

What can I do if I have a neurogenic bladder?

Treatment of neurogenic bladder is based on your individual needs. Medications may be useful for an overactive
bladder or for a bladder that fails to store urine properly. Surgery to enlarge the size of the bladder may be needed if
the medications are not successful.

Removal of urine by insertion of a small, clean tube in the urethra several times a day (intermittent catheterization)
may be necessary if you cannot completely empty your bladder. This helps prevent high pressure in the bladder that
interferes with flow of urine from the ureters and kidneys.
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When should I call my healthcare provider?

Call your healthcare provider if you are awakened more than usual during the night to urinate, if leakage of urine occurs,
any time fever or pain is present, or if blood is seen in the urine.

Written by Patricia Shearer, MD, MS, Emory Healthcare, Johns Creek, GA; Michael L. Ritchey, MD, Phoenix Childrens Hospital,
Phoenix, AZ; Fernando A. Ferrer, MD, Children’s Hospital and Medical Center of Omaha, Omaha, NE; and Sheri L. Spunt, MD, Lucile
Packard Children’s Hospital Stanford University, Palo Alto, CA.

Reviewed by Linda Rivard, RN, BSN, CPON; Kayla L. Foster, MD, MPH; and Christine Yun, MSN, PNP, CPON.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org
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Osteonecrosis after Cancer Treatment

What is osteonecrosis?

Osteonecrosis is a disorder resulting from a temporary or permanent loss of blood supply to the bone. Blood carries
essential nutrients and oxygen to the bones. When the blood supply is disrupted, the bone tissues (osteo) begin to break
down (necrosis). This can weaken the bone and eventually result in its collapse. If this occurs near a joint, it can lead

to the collapse of the joint surface, resulting in pain and inflammation (arthritis). Osteonecrosis is also referred to as
avascular necrosis or “AVN,” “aseptic necrosis,” and “ischemic bone necrosis.”

Osteonecrosis can occur in any bone, but most commonly affects the ends (epiphysis) of long bones such as the thigh
bone (femur), causing hip and knee problems. Other common sites include the bones of the upper arms, shoulders, and
ankles. Osteonecrosis can occur in a single bone, but more commonly occurs in several bones at one time (multifocal
osteonecrosis).

Osteonecrosis can sometimes be disabling, depending on what part of the bone is affected, how large an area is
involved, and how well the bone rebuilds itself. Normal bone continuously breaks down and rebuilds itself. This process
keeps the bones strong. Osteonecrosis is the result of bone tissues breaking down faster than the body can repair them.
If the disorder progresses, it can lead to pain and arthritis.

What causes osteonecrosis?

Osteonecrosis is caused by interruption of the blood supply to the bone. If blood vessels are blocked with fat, become
too thick or too small, or get too weak, they may not be able to provide the amount of blood necessary for the bone
tissue to survive.

What are the risk factors for osteonecrosis?

Corticosteroids (such as prednisone and dexamethasone) given during cancer treatment can affect the bone and
blood vessels, resulting in osteonecrosis. People who have undergone hematopoietic cell transplant (bone marrow,
cord blood, or stem cell transplant) are also at risk for developing osteonecrosis. Other factors that increase the risk of
osteonecrosis in people who received corticosteroid therapy or hematopoietic cell transplant (HCT) include treatment
with high doses of radiation to weight bearing bones, treatment with older radiation approaches (before 1970), being
pubertal or post-pubertal at the time of treatment, having sickle cell disease, receiving total body irradiation (TBI),
undergoing an allogeneic transplant (from a donor) and having prolonged treatment with corticosteroids for chronic
graft-versus-host disease following HCT. Osteonecrosis is most likely to occur during the time that cancer is being
treated, but it can also sometimes happen after completion of cancer therapy.

Steroids and osteonecrosis

Corticosteroids (such as prednisone and dexamethasone) are commonly used for treatment of many cancers, such as
leukemia and lymphoma. Dexamethasone is also sometimes used for treatment of nausea and vomiting associated
with chemotherapy and to control brain swelling. There is no clear explanation as to how corticosteroids cause
osteonecrosis, but it is believed that they may interfere with the body’s ability to break down fatty substances. These
substances can clog the blood vessels, causing them to narrow. This reduces the amount of blood that gets into the
bone.
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What are the symptoms of osteonecrosis?

People in the early stages of osteonecrosis may not have any symptoms. For some individuals, the first symptoms may
be mild joint pain either with movement or at rest and, when caught early, may heal with conservative treatment. More
severe osteonecrosis can result in significant pain and impaired mobility.

How is osteonecrosis diagnosed?

If you or your child develops joint pain concerning for osteonecrosis, your provider may recommend images of the joint.
This can include an X-Ray, MRI, CT or bone scan.

How is osteonecrosis treated?
The goals of treatment for osteonecrosis are pain control, maintaining joint function and preventing further damage.
Treatment can be conservative or surgical. To decide the best treatment, the following factors are considered:

e The person’s age

e The stage of the disorder (early or late)

¢ The location and the amount of bone affected (small or large)

¢ The status of cancer and cancer treatment

Conservative treatment
e Medication—to reduce pain
¢ Reduced weight bearing—to slow the damage and promote natural healing. Crutches may be recommended to
limit weight or pressure on the affected joint

¢ Range of motion exercises—to keep the joints flexible. This is also important to maintain movement and increase
circulation in the joints. This can promote healing and may relieve pain. Physical therapists can teach the correct
exercises

¢ Electrical stimulation—to induce bone growth

Conservative treatments may be used alone or in combination, but they may not provide lasting improvement. Some
people may require surgery to permanently repair or replace the joint.

Surgical Treatment

e (Core decompression—is a surgery that removes the inner layer of bone. This may reduce pressure within the
bone and create an open area for new blood vessels to grow. Sometimes a piece of healthy bone with good blood
vessels (bone graft) is put in this area to speed up the process. This procedure works best in the early stages of
osteonecrosis and should help relieve pain and promote healing.

e (Osteotomy—is a surgery that involves taking out a piece of bone, usually a wedge, to reposition the bone so that
the tissue lacking blood supply (avascular area) bears less weight than nearby healthy bone.

¢ Arthroplasty—is also referred to as joint replacement. The affected bone is removed and replaced with an
artificial joint. This treatment may be needed in the late stages of osteonecrosis and when a joint is destroyed.

Health Promoting Behaviors/Interventions
¢ Avoid activities that put a lot of stress on your joints. Activities that stress the joints include running, jumping,
football, soccer, volleyball, basketball, and similar sports. Low impact activities, such as swimming and bicycling,
can be good for joint health.
¢ Be consistent with recommended exercises.
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¢ Rest joints when they hurt.
e |et your healthcare provider or physical therapist know if there are any changes in your symptoms.
e Take pain or anti-inflammatory medications as prescribed.

¢ Mind-body therapies such as massage, acupuncture, biofeedback, and relaxation techniques may improve pain
control, increase blood flow and reduce stress.

Resources

e National Institute of Arthritis and Musculoskeletal and Skin Diseases
National Institutes of Health, 1 AMS Circle, Bethesda, MD 20892-3675
Phone: 301-495-4484 or 877-226-4267 (toll free), TTY: 301-565-2966
Fax: 301-718-6366. Web: https://www.niams.nih.gov/health-topics/osteonecrosis

e American Academy of Orthopaedic Surgeons
9400 West Higgins Road, Rosemont, IL 60018

Phone: 847-823-7186 (toll free). Web: www.aaos.org

Adapted by Katherine Myint-Hpu, MSN, MPH, PNP, National Institutes of Health Clinical Center, Washington, DC, from “Health
Topics: Questions and Answers about Avascular Necrosis” by the National Institute of Arthritis and Musculoskeletal and

Skin Diseases, January 2001, and “Avascular Necrosis — Do You Know” by St. Jude Children’s Research Hospital, used with
permission.

Reviewed by Leeann Carmichael, DNP, APN, FNP-BC; Kayla L. Foster, MD, MPH; and Melissa Acquazzino MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.
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Osteoradionecrosis after Cancer Treatment

What is osteoradionecrosis?

Osteoradionecrosis (ORN) is a problem with bone healing that can occur in people who received high doses of radiation,
particularly to the jaw. This complication can occur after dental surgery or extraction of teeth. High doses of radiation
can decrease the bone’s blood supply. If this happens, the bone gets less oxygen than it needs, resulting in the death
(necrosis) of bone tissue. The most commonly affected bone is the jawbone (mandible).

Who is at risk for osteoradionecrosis?

Survivors who received high doses of radiation to the jaw area (40 Gy or 4000 cGy/rads or higher) are at risk for this
complication. Radiation fields that often include the jawbone are as follows:

¢ Head/brain

e Neck

e Spine (“cervical” portion)
It is important to obtain your medical records so that you know exactly how much radiation you received and where the
radiation was directed. For example, survivors exposed to radiation doses of 50 Gy or higher to the jawbone have the
highest risk for the development of ORN.
When does osteoradionecrosis occur?
Although it is uncommon, ORN most often occurs when a survivor undergoes a dental procedure (such as pulling of
tooth) or other surgery involving the jawbone.
What are the symptoms of osteoradionecrosis?
Symptoms of ORN may occur months to years after radiation. Common symptoms include mouth pain, jaw swelling and
difficulty opening the mouth fully (trismus).
How is osteoradionecrosis diagnosed?

ORN can be diagnosed by physical examination and imaging studies (x-ray, CT scan and/or MRI). Sometimes, a surgeon
may need to take a sample (biopsy) of the problem area to make a definite diagnosis. Radiation therapy records should
be reviewed to determine the location and dose of radiation that was given.

How is osteoradionecrosis treated?

Treatment of ORN is mainly through control of uncomfortable symptoms. Salt-water rinses and light scrubbing of
affected tissues may be helpful. Antibiotics may help if a wound becomes infected. Hyperbaric oxygen therapy (oxygen
delivered in a pressurized chamber) is sometimes used to increase the amount of oxygen given to the affected tissues
and improve the chance of healing.

Is there anything I can do to prevent osteoradionecrosis?

People who received radiotherapy involving the jaw should:

e Tell their dentist that they received radiation. The dentist will then be able to get details about the radiation
treatment before doing any tooth extractions that could lead to ORN.
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e Have regular dental care and take good care of their teeth and gums, since the risk for cavities is higher in people
who received large doses of radiation. The dentist may order daily fluoride treatments to reduce the risk of cavities
and the need for extracting teeth in the future. (See related Health Link: Dental Health)

Resources

The Oral Cancer Foundation

3419 Via Lido #205, Newport Beach, CA 92663

Phone 949-723-4400

Web: https://oralcancerfoundation.org/complications/osteoradionecrosis/

Written by Arnold Paulino, MD, MD Anderson Cancer Center, Houston, TX.
Reviewed by Kayla L. Foster, MD, MPH; Sarah Ford, MS, PA-C; and Melissa Acquazzino, MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org
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Peripheral Neuropathy after Cancer Treatment

What is peripheral neuropathy?

Peripheral neuropathy, or damage to the peripheral nerves (nerves outside the brain or spinal cord), is a potential side
effect of chemotherapy drugs and may cause the hands or feet to hurt, tingle, and feel numb or weak. Though the
discomfort is felt in @ muscle or joint, the real damage is to the nerves that control the muscles. Nerves are made up
of special cells that carry messages to and from the brain and spinal cord. Damage to the nerve is often caused by a
breakdown of the myelin sheath, the coating around nerve fibers that acts as an electrical insulator. There may also
be direct damage to the nerve cells from pressure or trauma (for example from a tumor or surgery). Symptoms usually
start during treatment and persist and are not late in onset. Symptoms often improve once treatment has stopped, but
for some survivors, symptoms may persist for months or years.
Symptoms

¢ Burning, tingling, or prickling sensation usually in the hands or feet

e Numbness or sensitivity to pain or temperature

e Extreme sensitivity to touch

e Sharp shooting pain

¢ Poor balance or coordination

e |oss of reflexes

e Muscle weakness

¢ Noticeable changes in the way you walk

Muscle weakness may begin around the arch of the foot and in the palm of the hand. It may be difficult to grip things
or to perform certain tasks or activities such as writing, buttoning clothes, or tying shoes. The muscles that pull the foot
up may weaken and the reflexes may be lost, causing the front part of the foot to fall flat to the floor. This may result
in poor balance or coordination, especially when tired. There may be a tendency to drag the feet or lift them high to pre-
vent the feet from dragging.
Who is at risk?
People who have received any of the following chemotherapy drugs may be at risk:

¢ Vincristine

¢ Vinblastine

e (Cisplatin

e (Carboplatin

People at highest risk for peripheral neuropathy are those who have received higher doses of these drugs or combina-
tions of these drugs. Other risk factors include surgery, severe weight loss, and diabetes or a pre-existing nerve dis-
ease. Prolonged pressure on nerves from artificial limbs, wheelchairs, or crutches can also contribute to nerve damage.
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Treatment

Rehabilitation services

Because there is no treatment that can cure or reverse nerve damage, treatment is directed toward symptom manage-
ment. Physical therapy is often helpful in providing exercises to improve strength, balance, and coordination. Occupa-
tional therapy can provide help to improve hand/eye coordination and other skills needed for daily life.

Orthotic devices

Support for feet or ankles can be improved with orthotic devices. Arch supports or splints help prevent the arch from
flattening and help improve walking. Splints called ankle-foot-orthoses (AFOs) may be recommended to prevent the
ankle from moving too much from side to side and to support the foot when walking.

Pain management

Your healthcare provider may prescribe medication to control the pain, tingling, and burning sensation. The type of
medication depends on the frequency and severity of pain. It is also important to know that some medications will
have side effects of their own. Elastic stockings, warm packs, or exercise may also help with the discomfort. These
measures will not replace medication but may decrease the need for them. They may also assist in improving mobility
and independence.

Additional recommendations

¢ Avoid shoes that are too tight or too loose—Just as shoes that are too tight can cause throbbing, rubbing,
and cramping, shoes that are too loose can worsen pain and may not provide enough support for already wobbly
feet. Well-fitting sneakers or shoes that provide support but are also flexible are best.

¢ Be sensitive to temperature—Many people report that neuropathy feels worse in hot weather or when feet are
heavily covered, which may prevent adequate air circulation.

¢ Keep feet uncovered in bed—Bed sheets resting on toes can cause discomfort due to friction between the
sheet and toes.

e Massage—Massaging your hands or feet or having someone else massage them can be extremely soothing
and relaxing and can increase circulation and boost endorphins (chemicals produced in the body that help con-
trol pain).

¢ (Cool soaks—Cool water soaks to painful hands or feet can sometimes dull pain enough to fall asleep or until
pain medication has time to work.

For additional information, contact:

The Foundation for Peripheral Neuropathy

485 Half Day Road, Suite 350, Buffalo Grove, IL 60089
Phone: 877-883-9942

Website: www.foundationforpn.org
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Reviewed by Kayla L. Foster, MD, MPH; Beth Fisher, DNP, APRN, CPNP; and Melissa Acquazzino, MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.
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medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
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by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
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Precocious Puberty after Cancer Treatment

Some people who were treated for cancer during childhood may develop endocrine (hormone) problems as a result of
changes in the function of a complex system of glands known as the endocrine system.

Pituitary gland

What is the endocrine system?

Hypothalamus

The endocrine system is a group of glands that regulate

body functions including growth, puberty, energy level, urine
production, and stress response. Glands of the endocrine
system include the pituitary, hypothalamus, thyroid, pancreas,
adrenal, ovaries, and testes. The hypothalamus and pituitary

are sometimes called the “master glands” because they control
many of the other glands in the endocrine system. Unfortunately,
some treatments given for childhood cancer can damage the
endocrine system, resulting in a variety of problems.

Thyroid

Pancreas

Adrenal glands

Ovaries

What are hormones? /\

Hormones are chemical messengers that carry information from

the endocrine glands through the bloodstream to the body’s

cells. The endocrine system makes many hormones (such as growth hormone, sex hormones, adrenal and thyroid
hormones) that work together to maintain specific bodily functions.

Testes

What is the normal age for puberty to begin?

Puberty normally begins between the ages of 8 and 13 in children born with ovaries, and 9 and 14 in children born
with testes. The timing of puberty is influenced by a person’s genetic background, and the onset of puberty at a young
age may run in families. Most children born with ovaries begin to develop breasts and then pubic hair at around age 10
or 11. Menstrual periods usually start at around 12 to 13 years of age but may occur earlier or later and still be normal.
Children born with testes usually begin to develop enlargement of the testicles and then pubic hair between 11 and 12
years of age.

What is precocious puberty?

Precocious puberty means having signs of puberty (such as pubic hair or breast growth) at an age younger than is
normally expected. Most healthcare providers agree that a child born with ovaries has precocious puberty if sexual
traits develop earlier than age 8, and a child born with testes has precocious puberty if sexual traits develop prior to
age 9.

The early release of hormones that cause precocious puberty also causes a growth spurt, with rapid bone growth. Early
bone maturation results in less time for growth, so the child with precocious puberty will have a final adult height that
is actually much shorter than expected.

What are the risk factors for developing precocious puberty?
¢ Radiation to the head or brain, especially doses of 18 Gy (1800 cGy/rads) or higher
e (Children with ovaries
e Younger age at the time of cancer treatment
e Being overweight or obese
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Why does precocious puberty happen?

The hypothalamus and pituitary gland in the brain may be damaged after radiation treatments. The damage causes
them to signal the ovaries or testicles to make sex hormones at an earlier time. In other cases, signs of puberty occur
early because of abnormalities in the ovaries, testes or adrenal glands. Tests are done to learn if the cause of precocious
puberty is in the brain or in another part of the body.

What screening is recommended?

All childhood cancer survivors should have a yearly comprehensive health check-up including measurement of height
and weight, and evaluation of pubertal progress. If there are signs of accelerated growth or precocious puberty, your
healthcare provider may order a blood test to check sex hormones produced in the brain (FSH—follicle stimulating
hormone; LH—Iuteinizing hormone), testes (testosterone) or ovaries (estradiol) as well as possibly order an x-ray that
measures the developmental age or maturation of bone (bone age). Your healthcare provider should refer you to an
endocrinologist (hormone specialist) for further evaluation and treatment.

How is precocious puberty treated?

Endocrinologists may use medications to temporarily stop puberty and to decrease the rate of bone maturation. It is
also important to evaluate and manage the psychological effects of beginning puberty too early. Aithough children with
precocious puberty may have a mature physical appearance, their thoughts, emotions, and behaviors may still be that of
their actual (chronological) age.

Written by Debra A. Kent, RN, MSN, CPNP, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH.
Reviewed by Lillian R. Meacham, Daniel Smith, DNP, FNP; Christine Yun MSN, PNP, CPCON®; and Kayla L. Foster, MD, MPH.

Additional health information for childhood cancer survivors is available at
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Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.
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Pulmonary Health after Cancer Treatment

The lungs are very important organs that supply oxygen to the body. Sometimes, treatments given for childhood cancer
can cause lung damage. If you received any treatments that may cause lung problems, it is important to learn about the
lungs, and what you can do to keep them as healthy as possible.

How the lungs function

The lungs transfer oxygen from the air to the blood, where it is circulated to the body tissues. The lungs also remove
carbon dioxide, a waste product made by the body’s cells. For oxygen to reach the blood, it must move through tiny air
sacs (alveoli) in the lungs and into tiny blood vessels (capillaries) that surround each air sac. When the air sacs become
damaged or scarred, there is less area for oxygen to enter the bloodstream, and less oxygen reaches the blood. The
person may then need to breathe faster in order to get enough oxygen. This can make the person feel short of breath.
Other lung problems can be caused by inflammation (swelling) of the air passages in the lungs or increased mucous
production as a result of irritation or infection. Symptoms can include cough, wheezing, chest pain, and shortness of
breath.

Am I at risk for lung problems?
If you received any of the following treatments during your cancer therapy, you may be at risk for developing lung
problems:

e Bleomycin (See the “Bleomycin Alert” Health Link for more information)

e (Carmustine (also known as BCNU)

e | omustine (also known as CCNU)

e Busulfan

¢ Radiation to the chest or axilla (underarm area)

¢ Total body irradiation (TBI)

e Surgery involving the chest or lung (this does NOT include surgery for placement of a central line, such as a
Hickman, Broviac, Port-a-Cath or Mediport)

e Chronic graft-versus-host disease (cGVHD) following bone marrow transplant or stem cell transplant from a donor
other than yourself (allogeneic transplant)

e (Certain chemotherapy drugs known as anthracyclines, such as daunorubicin (Daunomycin®), doxorubicin
(Adriamycin®), Mitoxantrone (Novantrone®), idarubicin (Idamycin®) and epirubicin can damage the heart and
may contribute to lung problems, especially if given in combination with bleomycin, BCNU, CCNU, and radiation

treatment.

Other factors that may increase your risk are:
¢ Younger age at the time of cancer treatment
e Anhistory of lung infections, asthma or other lung problems
e Tobacco use or exposure to secondhand smoke

¢ |nhaled drugs, such as smoking marijuana, vaping, or cocaine

What problems can develop?

Problems can include scarring of the lungs (pulmonary fibrosis), repeated lung infections (such as chronic bronchitis,
bronchiectasis, or recurrent pneumonia), inflammation of the lung tissues and small airways within the lungs
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(bronchiolitis obliterans), and rupture of the tiny air sacs in the lungs or thickening and blockage of air passages within
the lungs (restrictive/obstructive lung disease).

What are the symptoms of lung damage?

Symptoms may include shortness of breath, frequent coughing and/or wheezing, chest pain, and frequent lung
infections, such as bronchitis or pneumonia. Becoming easily fatigued or short of breath during mild exercise (exercise
intolerance) is sometimes an early symptom of lung damage. If you begin to experience these symptoms, discuss them
with your healthcare provider. A consultation with a lung specialist (pulmonologist) may be recommended.

What monitoring is recommended if I have no symptoms?
e Avyearly medical check-up is recommended.

e Pulmonary function tests (including DLCO and spirometry) may show lung problems that are not apparent
during a check-up. For this reason, it is helpful to have these tests done at least once (at least two years after
completing cancer treatment) to find out if there are any problems. Your healthcare provider can decide if further
testing is needed based on these results.

Are there any special precautions I should take?

If you have had any of the treatments listed above you should:
¢ (et the pneumococcal (pneumonia) vaccine.
e Get yearly influenza (flu) vaccines.

e Avoid SCUBA diving, unless you have had a complete check-up and have been advised by a pulmonologist (lung
specialist) that diving is safe.

What can I do to prevent lung problems?
¢ Avoid or quite smoking.
¢ Avoid second-hand smoke.
e Get regular physical exercise.
¢ Avoid inhaled drugs, such as marijuana, vaping, or cocaine.
¢ Avoid breathing toxic fumes from chemicals, solvents, and paints.

¢ Follow all safety rules in your workplace, such as the use of protective ventilators in some work environments.
Report any unsafe working conditions to the Occupational Safety and Health Administration (OSHA).

Where can a smoker find help in order to quit?

Your most important resources for quitting smoking are your family, friends and your healthcare provider. Listed below
are some additional sources of education and support:

Telephone Resources

If you don’t have access to the Internet, you can call the following organizations to request educational materials
(usually free) about how to quit smoking:

American Cancer Society: 1-800-ACS-2345
American Heart Association: 1-800-AHA-USA1
American Lung Association: 1-800-LUNG-USA
National Cancer Institute: 1-800-QUIT-NOW
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On-Line Resources
If you have access to the Internet, you may find the following websites helpful:
Information from the National Institutes of Health to help you quit smoking is available at: www.smokefree.gov

The Center for Disease Control’s Tobacco Information and Prevention Source (TIPS) includes guides for quitting the
tobacco habit and is available online at: www.cdc.gov/tobacco/campaign/tips

The American Lung Association’s free online “Stop Smoking” program is available online: www.lung.org/stop-smoking/
Where can | find more information about how to keep my lungs healthy?

More information about the lungs, and how to keep them healthy, is available at:

The National Heart, Lung and Blood Institute’s web site with general information for: www.nhlbi.nih.gov/health-topics/

The National Lung Health Education Program has information about how to keep lungs healthy: www.nlhep.org

Written by Charlene Maxen, RN, CNP, CPON®, Childrens Hospital Medical Center of Akron, Akron, OH; and Sarah E. Friebert, MD,
Childrens Hospital Medical Center of Akron, Akron, OH.
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Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.

Copyright 2023 © Children’s Oncology Group. All rights reserved worldwide. Pulmonary Health | Version 6.0 | October 2023 | Page 3 of 3
(__ Health Links )



http://www.smokefree.gov
http://www.cdc.gov/tobacco/campaign/tips
http://www.lung.org/stop-smoking/
http://www.nhlbi.nih.gov/health-topics/
http://www.nlhep.org

Health Link

Raynaud’s Phenomenon after Cancer Treatment

What is Raynaud’s Phenomenon?

Raynaud’s is a condition that may cause some areas of your body to feel numb and cool in response to cold
temperatures or stress. Raynaud’s causes occasional narrowing of blood vessels, limiting blood flow for brief periods
of time. This is called a vasospasm. During periods of vasospasm, the skin is deprived of oxygen and may become pale
and then turn a bluish color. As the blood vessels relax and blood flow resumes, the skin may become red. The hands
and feet are most affected, but Raynaud’s may also involve the nose, lips, cheeks, and earlobes.

Symptoms
e (Changes in skin color (often from white to blue to red)
e (Changes in skin temperature (affected areas feel cooler)
e Numbness or prickly feeling in the fingers (not thumbs) and toes

e (Qccasional episodes of pain (described as throbbing) and swelling

What happens during an attack?

For most people, cold temperature or stress triggers an attack. Typically, when the body is exposed to cold, the hands
and feet lose heat rapidly. To conserve heat, the body reduces blood flow near the skin surface and moves it deeper in
the body. For people with Raynaud’s, this normal response is exaggerated by sudden spasms of the small blood vessels
that supply blood to the fingers and toes. This greatly reduces the blood supply to the hands and feet, causing changes
in the skin color and temperature. The first sign is often pallor (or whiteness), in response to the spasm. The skin may
then appear blue (cyanotic) and feel numb or cold, because of a lack of oxygen-rich blood. Finally, the skin may turn
red and become swollen, as the small blood vessels relax and dilate, and blood flow returns. Commonly, throbbing and
tingling may occur in the fingers and toes as the attack ends. Raynaud’s attacks can last from seconds to hours.

Who is at risk?

Childhood cancer survivors who received treatment with vinblastine or vincristine sometimes develop Raynaud’s.

Prevention
Raynaud’s is usually a chronic condition that you may need to manage for life. Some people may see improvement
slowly over several years. Prevention of attacks is key:

¢ Dress warmly when outdoors.

e Take precautions indoors. Wear socks. Avoid drafts (i.e. refrigerator or freezer). Wear mittens when handling
cold items. Use the air conditioner sparingly. Use insulated drinking glasses.

¢ Avoid putting unprotected hands in cold water.

¢ Do not use tobacco or drugs as such as cocaine. Nicotine and cocaine constrict blood vessels and causes the
skin temperature to drop, which may lead to an attack.

e Exercise. Regular exercise can enhance circulation and help control stress.

e Manage stress. Since stress is often a trigger for Raynaud’s attacks, managing stress may help make the attacks
shorter and less frequent.
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Treatment

Treatment is directed at reducing the number and severity of attacks to prevent tissue damage. People with Raynaud’s
should follow all the above recommendations for preventing attacks. In addition, if attacks are triggered by exposure
to cold, placing the affected body part in warm water may help to stop symptoms. Other treatment methods include
medications and biofeedback.

Medications

Medications that help to dilate blood vessels and promote circulation are sometimes prescribed for management of
severe symptoms.

Certain prescription medications can sometimes make symptoms worse. These include birth control pills and some
heart and blood pressure medicines. If you are taking any of these medications and are having symptoms of Raynaud’s,
consult with your healthcare provider regarding possible alternatives.

Certain over-the-counter cold or diet pills can make symptoms worse and should be avoided. These include drugs that
contain pseudoephedrine (such as Actifed® and Sudafed®).

Biofeedback

Using your mind to control stress and body temperature may help to decrease the severity and frequency of attacks. This
may include guided imagery and/or deep breathing exercises. A psychologist may be helpful in designing a biofeedback

program that meets your needs.

Written by Susan V. Shannon, RN, MSN, CPNP, CPON®, Miller Children’s and Women’s Hospital Long Beach, Long Beach, CA.
Reviewed by Kayla L. Foster, MD, MPH; Beth Fisher, DNP, APRN, CPNP; and Melissa Acquazzino, MD, MS
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Reducing the Risk of Subsequent Cancers

The risk of cancer increases for everyone as they age. Several studies have shown that as childhood cancer survivors
become older, they have a slightly higher risk of developing (a subsequent) cancer compared to people their same
age in the general population. Things that can contribute to this risk are the person’s age during cancer therapy, their
specific treatment, and their genetic and family history.

Who is at risk for a subsequent cancer?

¢ People who received certain chemotherapy drugs. Some treatments for childhood cancer increase the risk of
developing subsequent cancer as survivors age. The risk of developing a leukemia from treatment is increased
for people who were treated with high doses of alkylating agents (such as cyclophosphamide or nitrogen
mustard), heavy metals (such as cisplatin or carboplatin, epipodophyllotoxins (such as etoposide or teniposide),
and anthracycline chemotherapy drugs (such as doxorubicin or daunorubicin), and for those who received an
autologous hematopoietic cell transplant. While leukemias from treatment are rare, the risk is highest within the
first 10 years after completing cancer treatment and then decreases over time.

¢ People who received radiation therapy, especially at a young age. Radiation therapy given for childhood
cancer increases the risk of developing a secondary solid tumor as a person ages. The most common sites
include the skin, breast, central nervous system (the brain and spine), thyroid gland, lungs and bones. In contrast
to secondary leukemias, secondary solid tumors most commonly occur 10 or more years after treatment. The risk
of developing a secondary solid tumor is increased when radiation is delivered at high doses and over large fields
to children at a young age.

¢ People who have a history of cancer in their family. Some cancer patients have inherited gene changes
(mutations) that increase the chances of getting a second cancer. But overall, these inherited changes are
relatively uncommon and account for less than 10 percent of patients with cancer. Doctors suspect the presence
of a cancer gene when a family history shows multiple cancers among young people in every generation, or when
cancer occurs in both sides of paired organs (such as the eyes, breasts, kidneys, etc.) If you have any questions
or think that cancer may “run in your family” you should talk to your healthcare provider. A review of your family
medical history will tell whether genetic counseling or testing is needed.

What should you do to decrease your risk and detect a subsequent cancer early?

Reviewing your cancer treatment and family history with your healthcare provider or cancer specialist is important to
understand your risk for developing a subsequent cancer. Depending on your treatment and what cancer you may at
risk of developing, early or more frequent screening for adult cancers such as color and breast may be recommended
to promote early detection and treatment of subsequent cancers, when they are most likely to be cured. Be sure to get
all screening tests that are recommended for you.

What monitoring is recommended?

By practicing health maintenance behaviors, you can improve your awareness of changes in your body and increase
the likelihood that problems will be detected at earlier stages. All childhood cancer survivors should have a yearly
comprehensive health check-up. You should also have any cancer screening evaluations appropriate for you based
on your age, sex, and treatment history. Knowing the details of your previous medical history, including exposures to
chemotherapy, radiation, and surgery, is vital to your future health. This information should be available to you or your
healthcare provider from the hospital or clinic where you received your cancer therapy. Developing a relationship with
a primary care provider who knows your cancer treatment history, risks of late complications, and recommended
screening evaluations will improve the chances of catching problems at earlier, more treatable stages.
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What symptoms should I be alert for?

Be sure to report any new or persistent symptoms to your healthcare provider promptly.
Symptoms that you should report include:

e Easy bruising or bleeding ¢ Persistent headaches
e Excessive fatigue e Paleness of the skin
e (Changes in moles e Bone pain
e Lumps e Sores that do not heal
e (Changes in bowel habits e Difficulty swallowing
¢ Blood in the stools e Persistent abdominal pain
e Persistent cough or hoarseness e Painful urination or defecation
e Bloody sputum e Shortness of breath
e Discolored areas or sores in the mouth that do e Vision changes
not heal e Persistent early morning vomiting

What can I do to lower the risk of getting a second cancer?

Avoid cancer-promoting habits. Survivors should not smoke, vape, or chew tobacco and should avoid exposure to
secondhand smoke when at all possible. Because skin cancers are one of the most common second cancers after
childhood cancer, especially for those treated with radiation therapy, you should take extra care to protect your skin
from sun exposure. This includes regularly using sunscreen with sun protection factor (SPF) of 15 or more, wearing
protective clothing, avoiding outdoor activities from 10 am to 2 pm when the sun’s rays are most intense, and not
tanning.

Drink alcohol only in moderation. Heavy drinkers, especially those who use tobacco, have a high risk of cancer of
the mouth, throat, and esophagus. The risk of breast cancer may be increased in women who drink alcohol. Limiting
the use of alcohol can reduce these cancer risks and decrease the chances of other alcohol-related problems, such as
liver disease.

Eat healthy. A high intake of dietary fat has been linked to the risk of several common adult cancers. People who eat
high-fat diets have a greater risk of getting colon cancer; this may also be true for breast and prostate cancers. High-
fat diets are also associated with obesity, heart disease, and other health problems. To reduce all of these risks, daily
fat intake should be limited to 30% or less of your total calories.

Dietary fiber is found in whole grains, several types of vegetables, and certain fruits. Fiber reduces the time it takes for
waste to pass through the intestinal tract. High-fiber foods also tend to be low in fat.

Eating cruciferous vegetables also helps reduce cancer risk. Cruciferous vegetables include cabbage, Brussel sprouts,
broccoli, and cauliflower. Eating these vegetables is thought to protect against cancer by blocking the effects of
cancer-causing chemicals in other foods. Cruciferous vegetables are also high in fiber and low in fat. These foods
should be included frequently in the diet.

Some chemicals used to preserve foods are cancer-promoting (carcinogenic) in large quantities. Diets high in salt-
cured and pickled foods and lunchmeats that contain preservatives like nitrites can increase the risk of cancer in the
stomach and esophagus. Some of these foods, especially lunchmeats, are also high in fat. Foods of this kind should be
eaten rarely and in small portions.

Diets rich in vitamins C and A have been shown to reduce cancer risk in animal studies. People whose diets are rich in
vitamin C appear less likely to get cancer, especially cancer of the stomach and esophagus. The best way to get these
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nutrients is to eat lots of fresh fruits and vegetables. Citrus fruits, melons, cruciferous vegetables, and greens are high in
vitamin C. Good sources of vitamin A are dark green and deep yellow vegetables and certain fruits. If your diet is low in
vitamins, a vitamin supplement may help, but avoid extra high doses, since these can cause serious side effects.

Get vaccinated. Certain cancers are associated with preventable infections. Two of the most common are hepatitis
B and human papillomavirus virus (HPV). Vaccines are now available to protect against these cancer-causing viruses.
Check with your health care provider to determine if either of these vaccines is recommended for you.

Start today by taking time to review your health habits, and practice healthy behaviors that will help keep your risk of
second cancers to a minimum.

Written by Melissa M. Hudson, MD, St. Jude Children’s Research Hospital, Memphis, TN; and Allison Hester, RN, MSN, CPNP,
Arkansas Children’s Hospital, Little Rock, AR. Portions adapted from CCSS Newsletter, Fall 1999 and Winter 2001, used with
permission.

Reviewed by Smita Bhatia, MD, MPH; Debra L. Friedman, MD; Fran Wiley, RN, MN; and Jill Meredith RN, BSN, OCN®.
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Scoliosis and Kyphosis after Cancer Treatment

The spine, or “backbone” is a group of bones stacked in a straight line down the middle of the back, held together with
muscles and ligaments. Treatment for childhood cancer can sometimes result in abnormal curvatures of the spine,
known as scoliosis and kyphosis.

What is scoliosis?

Scoliosis is a sideways rotation of the spine. Instead of appearing as a straight line when viewed from the back, the
spine appears curved, like the letter “S” or the letter “C.”

Signs of scoliosis may include:
¢ Uneven shoulder blades
e Uneven hips
e Uneven waist
e “Leaning” of the back to one side
e Head not centered above pelvis

¢ One leg longer than the other

What is kyphosis? Scoliosls Kyphosis

Kyphosis is an abnormal rounding of the upper part of the back. When viewed from the side, it may appear as if the
person is slouching or has a “hump” on the back.

What causes scoliosis?

Scoliosis occurs in many young people, especially teenagers, and is most often “idiopathic,” meaning that the cause is
not known. However, people who underwent surgery involving the spine or chest, or those who received radiation to the
chest, abdomen, or spine, especially when combined with surgery, are at increased risk for uneven development of the
muscles, bones, and soft tissues of the back, resulting in scoliosis.

What causes kyphosis?

Kyphosis sometimes develops from stretching of the spinal ligaments, causing the natural curve of the spine to
increase. Kyphosis can also be caused by uneven development of the back muscles and ligaments as a result of
radiation.

What are the risk factors for scoliosis after treatment for childhood cancer?

Cancer treatment-related risks include:

e Surgery involving the spine or chest (not including placement of a central line)

e Radiation to the trunk (including any area from the shoulders down to the pelvis), especially if:
The dose was 20 Gy (2000 cGy/rads) or higher.
Younger age at the time of radiation treatment.
The radiation treatment area was to one half of the chest or abdomen.

— There was also surgery to the chest, abdomen, or spine.

e Atumor in or near the spine

¢ [ndividuals with neurofibromatosis are also at increased risk.
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How is the diagnosis made?

Signs of scoliosis or kyphosis may be detected on physical examination. X-rays of the spine confirm the diagnosis.
Scoliosis is diagnosed when there is at least a 10-degree lateral (side-to-side) curve on the x-ray. Kyphosis is diagnosed
when there is at least a 50-degree curve on the x-ray.

What treatment is needed?

Treatment for kyphosis and scoliosis is usually done in stages. The first stage is usually “observation.” During this stage,
the curve is closely monitored, especially during periods of rapid growth, such as during puberty. If the curve does not
get worse, observation may be all that is necessary.

If the curve progresses, the next step is usually bracing (a plastic body brace worn under the clothing). The goal of
bracing is to halt progression or help correct the abnormal spinal curvature.

The final treatment step is surgery. This is done in cases of serious curves that are not manageable with observation or
bracing alone.
What monitoring is required?

If scoliosis or kyphosis is suspected, an x-ray of the spine should be obtained. If the curve is more than 10 degrees for
scoliosis or more than 50 degrees for kyphosis, a referral is usually made to an orthopedic (bone) specialist.

Written by Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL.
Reviewed by Leeann Carmichael, DNP, APN, FNP-BC; Kayla L. Foster, MD, MPH; and Melissa Acquazzino, MD, MS.
Image by Emiri Matsuda, BA, Children’s Hospital of Alabama, Birmingham, AL. of Elsevier Inc.), 2013.
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Keeping Your Single Kidney Healthy

The kidneys are vital organs responsible for filtering out waste products from the blood, controlling blood pressure,
and stimulating red blood cell production. Treatment for childhood cancer sometimes requires removal of one Kidney
(nephrectomy). Although you can live a healthy life with only one kidney, it is important that you take steps to protect
your remaining kidney to keep it as healthy as possible.

What follow up is recommended?
¢ Have a medical check-up at least yearly. This should include a blood pressure check and urine test.

¢ Have a blood test for kidney function (BUN, creatinine) and electrolytes (blood salts and minerals) at your
first long-term follow-up visit (at least 2 years after completing cancer treatment), and then yearly testing to
monitor kidney function.

e If you have high blood pressure, protein in the urine, or other signs of worsening kidney problems, you should
have an evaluation by a nephrologist (kidney specialist).

What can I do to keep my kidney healthy?
¢ Drink plenty of water, especially when playing sports, while out in the sun, and during hot weather.

e Call your healthcare provider immediately if you have symptoms of a urinary tract infection (burning when
you urinate, urinating more frequently than usual, and/or feeling an urgent sensation to urinate).

¢ Check with your healthcare provider or pharmacist before taking any new medicines (prescription, over-
the-counter, or herbal). Be sure that your healthcare provider or pharmacist is aware that you have a single
kidney.

¢ Use non-steroidal anti-inflammatory drugs with caution. These include pain or fever medicines (over-the-
counter and by prescription) that contain aspirin, ibuprofen, or naproxen. These medications have been known
to cause kidney damage (analgesic nephropathy), especially when taken in high doses or over long periods of
time (more than 10 days). If you require long-term medications for management of pain, be sure to discuss the
alternatives with your healthcare provider, and to choose medications that are safe for your kidneys.

¢ Physical activity, including sports, is good for your health. Kidney injuries from sports are uncommon, and
those that do occur rarely cause permanent damage or kidney loss. Overall, most physical activity poses little
or no risk to the kidney and is strongly encouraged to maintain good general health. Talk with your health care
provider about your kidney health to help you decide whether to participate in certain sports.

¢ Serious kidney injuries are rare. When they do occur, they are most commonly caused by car accidents,
all-terrain vehicles, and falls. To protect your single kidney, always wear your seatbelt properly when riding in a
vehicle. Lap belts should be worn across the hips, not around the waist. If you are involved in an accident and a
kidney injury is suspected, seek medical attention right away.

Are there any other risk factors for kidney problems?

Certain treatments for childhood cancer can sometimes cause kidney problems. These include radiation to the kidney,
chemotherapy that can affect the kidney (cisplatin, carboplatin, and/or ifosfamide), other medications that can affect
the kidney (certain antibiotics or medications used for treatment of graft versus host disease) or hematopoietic cell
transplant (HCT). In addition, other risk factors that may increase the chance of kidney problems include medical
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conditions, such as high blood pressure or diabetes, urinary tract problems such as frequent urinary infections or back-
flow of urine into the kidney (reflux), or bladder removal (cystectomy). If you have any of these risk factors, please read
the related Health Link: Kidney Health.

Written by Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL.
Revised by Maki Okada, CPNP, FNP-BC, CPON®, Miller Children’s and Women’s Hospital Long Beach, Long Beach, CA.
Reviewed by Kayla L. Foster, MD, MPH; and Melissa Acquazzino, MD, MS.
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Skin Health after Cancer Treatment

The skin is the largest organ in the body and it is the body’s first line of defense against outside invaders. It also keeps
the body temperature normal and stores water, fat, and vitamin D. This important organ requires care and monitoring.
Treatment for childhood cancer sometimes causes damage to the skin.

Who is at risk?
e Survivors who received radiation to any part of the body, including total body irradiation (TBI).

e Survivors with chronic graft-versus-host disease (GVHD) following bone marrow or stem cell transplant.

What problems can occur?
The following are possible long-term skin effects that may be seen after cancer therapy.

Telangiectasias

These small blood vessels on the surface of the skin are commonly referred to as “spider veins,” and in the cancer
survivor they can occur in the field of radiation. Telangiectasias are caused by changes to the lining of blood vessels
resulting from radiation. These do not typically cause any health problems and require no specific care.

Fibrosis

Fibrosis is caused by scarring of the lining of blood vessels, resulting in a “woody” skin texture. The skin may not be
as flexible in the fibrotic area and may be more easily injured. Care of fibrotic skin should include routine moisturizing
and avoidance of trauma. Because the blood supply is not as good in fibrotic skin, healing may be slow after cuts and
scrapes, so avoiding these when at all possible is important.

Scleroderma

People who have chronic GVHD following bone marrow or stem cell transplant sometimes develop scleroderma. In this
condition, the donor white blood cells do not recognize the patient’s skin cells as their own, and begin to attack them.
This causes the skin to become stiff and inflexible. This may happen anywhere on the body, but if it happens to the skin
around joints, it can make the joints less mobile. The therapy for scleroderma is treatment of the underlying GVHD. It is
also important to avoid injury to this skin, since healing time will be prolonged.

Vitiligo

Vitiligo is loss of pigment on patches of the skin. This can occur after bone marrow or stem cell transplant from a
person other than yourself (allogeneic transplant) and may be due to GVHD or other autoimmune reactions seen after
transplant. In this situation, the white blood cells do not recognize certain normal skin cells (melanocytes) and so they
attack and destroy them. Melanocytes are the cells in the body that control skin color. Without melanocytes, the skin has
a milky white appearance. Vitiligo usually occurs only in patches. The therapy for vitiligo is treatment of the underlying
GVHD or autoimmune process. Even the skin because the damage to the melanocytes may be permanent. While all skin

should be protected from sun, skin that has lost its pigment is very vulnerable, and sunscreen should always be applied
to these areas before going outdoors.

Hyperpigmentation

Hyperpigmentation is a darkening of the skin that may occur after radiation or some types of chemotherapy.
The chemotherapy agents most commonly associated with hyperpigmenation include bleomycin, busulfan,
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cyclophosphamide, dactinomycin, 5-flourouracil, hydroxyurea and methotrexate. The dark discoloration can occur on
the skin or nails. There is no specific treatment for hyperpigmentation associated with cancer therapy, but it usually
continues to fade over time without any treatment.

Skin Cancers

People who have received radiation are at risk for developing skin cancers, usually in the radiation field. Other risk
factors include light skin color, chronic sun exposure, severe sunburn, atypical moles or a large number of moles on
the body, and a family history of skin cancer. The good news about skin cancer is that if it is diagnosed early, it is
usually very treatable. There are three major forms of skin cancer:

e Basal cell carcinoma (BCC) is the most frequent form of skin cancer. BCC usually appears as a rough, raised,
area of skin. As the BCC progresses, it may become an ulcer or sore that does not heal. BCC can occur anywhere
on the skin, but is seen most frequently in areas of sun and/or radiation exposure. Protecting your skin from the
sun is the most important thing you can do to avoid developing BCC. Treatment for BCC is surgical removal of the

affected skin. BCC can spread to surrounding tissues but does not usually spread throughout the body and is not
usually life threatening.

e Squamous cell carcinoma (SCC) is another form of skin cancer that can develop from exposure to sun or
radiation. Its appearance is similar to BCC, usually an ulcerated sore that does not heal. SCC can be more
aggressive than BCC and can spread more readily to surrounding tissues and even to other parts of the body.
With early surgical treatment SCC is usually curable, so it is important to report any suspicious sores to your
healthcare provider right away.

e Melanoma is a much more serious form of skin cancer. Unlike BCC, left untreated it can spread to other organs
and can be lethal. Melanoma often arises from moles. The key to successful treatment of melanoma is early
diagnosis. Moles should be monitored for changes. Monitoring of moles can be remembered using the “ABCD”

warning signs:
A is for Asymmetry (one half of the mole looks different than the other half)
B is for Border (moles that have an irregular, scalloped or poorly defined border)

C is for Color (variations in color from one area of the mole to another, such as different shades of tan and
brown or black, or colors such as white, red, or blue within a mole)

D is for Diameter (moles larger than 6 millimeters — about the diameter of a pencil eraser — should be
evaluated).

If you notice any of the “ABCD” warning signs, have your healthcare provider check the mole. Moles that have any of
these warning signs usually need to be removed.

What monitoring is needed?
If you have any of the following risk factors, you should routinely check your skin for changes, and have a
thorough skin examination by a healthcare provider at least once a year:

¢ You received radiation to any area, including total body irradiation (TBI)

¢ You underwent a hematopoietic cell transplant

¢ You have ever had skin cancer or melanoma, or you have a family history of skin cancer or melanoma

¢ You have “dysplastic” (atypical) moles

¢ You had a severe sunburn at a young age

Copyright 2023 © Children’s Oncology Group. All rights reserved worldwide. Skin Health | Version 6.0 | October 2023 | Page 2 of 3
(____ Health Links )




CHILDREN'S

Health Link ot

Healthy living after treatment of childhood, adolescent, and young adult cancer

What can I do to keep my skin healthy?
The most important thing to remember in caring for your skin is to protect it from the sun. Here are some things you
can do:

e Wear protective clothing or sunscreen at all times when your skin is exposed to the sun, even on cloudy or hazy
days. The American Cancer Society recommends a sunscreen with an SPF (sun protection factor) of 15 or higher.

e Sand, snow, concrete, water and high altitudes all increase the risk of sun damage—take extra caution to
protect your skin in these environments.

¢ Do not attempt to tan your skin—avoid tanning booths.

¢ Avoid outdoor activities from 10 am to 2 pm when the sun’s rays are most intense (11 am to 3 pm during
daylight savings time). Plan outdoor activities in the early morning or late afternoon hours.

e Reapply sunscreen frequently or use a water-resistant sunscreen when swimming or perspiring heavily. This
will not only help to protect you from developing skin problems but will also help you to maintain a youthful

appearance.

If you have any questions or concerns about your skin, contact your healthcare provider. Take good care of your skin
and it will take care of you!

Written by Kathy J. Ruble, RN, MSN, CPNP, AOCN®, Johns Hopkins University/Sidney Kimmel Cancer Center, Baltimore, MD.
Reviewed by Amelia DeRosa RN, BSN, CPON®; Kayla L. Foster, MD, MPH; and Christine Yun MSN, PNP, CPCON®.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Precautions for People Without a Functioning Spleen

The spleen is an organ about the size of a person’s fist that is located in the upper left side

of the abdomen under the rib cage. The spleen helps the body fight infection by filtering the \ f

blood. Individuals who lack a functioning spleen are at increased risk for developing serious | .
infections by specific bacteria (Streptococcus pneumoniae, Haemophilus influenzae, and /,f’ e
Neisseria meningitidis) and some parasites transmitted by insects (malaria and Babesia). \

Who is at risk for a non-functioning spleen and infections?
¢ Individuals who had their spleen surgically removed (splenectomy)

¢ Individuals who received a high dose of radiation (at least 40 Gy/4000 cGy) to the i
abdomen ; |l
¢ Individuals with active chronic graft-versus-host disease following a bone marrow or | " \.ﬁ
stem cell transplant f_a' f \ L
What are the signs of infection and when should I seek treatment? : |'; l
e Fever is an important sign of infection. A fever is a temperature at or above 101°F (38.3°C). | l
— If you have a fever and a non-functional spleen (or have undergone splenectomy), I I"| II

you should seek urgent medical attention. Fever may be a sign of a serious bacterial | |
infection and requires blood work and the administration of antibiotics to determine if a .' | |
bacterial infection is present.

e (Other symptoms of infection include unusual tiredness, muscle aches, chills, headache, vomiting, diarrhea, and abdominal
pain. These symptoms can be warning signs of infection even without a fever. Take your temperature regularly any time you
develop symptoms of infection or appear ill.

e If you are having symptoms that you are not sure are related to an infection, contact your healthcare provider for further
recommendations.

Is there anything I can do to decrease the risk of infection?

e Vaccinations against haemophilus influenza (HiB), pneumococcus (PCV and PPSV), meningococcus (Men-ACWY, MenB), and
influenza can decrease the risk of a serious infection.

¢ |n some cases your health care provider may recommend antibiotics to prevent an infection. These antibiotics are called
“prophylactic” antibiotics and are taken daily. Antibiotics can decrease the risk of infection in younger children or individuals
who are at higher risk of infection.

What vaccines should an individual receive if they have a non-functioning spleen?

¢ |n addition to the recommended vaccinations for all children and adolescents, individuals with a non-functioning spleen
should receive the following immunizations:

- Due to the increased risk of pneumococcal infections, individuals over 2 years of age should receive the PPSV23 vaccine
at least 8 weeks after their last dose of routine pneumococcal vaccination and then revaccinate with PPSV23 vaccine 5
years after the first dose.

- Vaccination to meningococcus is recommended for individuals without a functional spleen as early as 2 months of age.
The number and timing of doses is dependent on the type of vaccine received and age at initiation. Vaccination for
meningococcal serogroup B is also recommended above 10 years of age.

e Vaccines can be given by your primary care provider.

e Some primary care providers may not be familiar with your specific catch up or booster vaccine schedule. Make sure to give
your primary care provider your cancer team’s contact information for questions.
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Other precautions
Individuals with a non-functioning spleen are at increased risk for other infections:

e Malaria: If you travel to countries where malaria is common, take special precautions to avoid getting malaria. Ask your
healthcare provider for anti-malarial medications before travel to infested areas. During travel, use insect repellants and
other protective measures, such as netting and protective clothing.

¢ Animal/Human Bites: Animal and human bites can result in serious bacterial infections in individuals with a
nonfunctioning spleen. If you receive a bite that breaks the skin, seek immediate medical attention for treatment with
antibiotics.

¢ Ticks: People without a nonfunctioning spleen are at increased risk for an infection caused by Babesia, a parasite
transmitted by deer ticks. Deer ticks are most commonly found in the northeastern United States. You should wear
protective clothing and use insect repellants when going outdoors in tick-infested areas. If you receive a tick bite while in
an area infested with Babesia, you should remove the tick and talk to your healthcare provider about what to do.

How will my healthcare providers know about my non-functioning spleen?

e Be sure to tell your doctors, dentists, and other healthcare providers that you do not have a functioning spleen.

¢ You should wear a medical alert emblem (bracelet or necklace) in case of a medical emergency.

e (Consider carrying a wallet card, with guidelines for healthcare professionals regarding the management of fever
in people without a functioning spleen.

Written by S. Ashley Speckhart, MD, MPH, Maine Children’s Cancer Program, Teresa Sweeney, RN, MSN, CPNP, St. Jude Children’s Research
Hospital, Memphis, TN; and Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL.

Reviewed by Kayla L. Foster, MD, MPH and Melissa Acquazzino, MD, MS.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Wallet Card for Patients Without a Functioning Spleen
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MEDICAL ALERT: Asplenic Patient

This patient is asplenic and at risk for potentially fatal, overwhelming infec-
tions. Immediate medical attention is required for fever of >101°F (38.3°C)
or other signs of serious illness. Suggested management includes:

1. Physical exam, CBC and blood culture.

2. Administration of a long-acting, broad-spectrum parenteral antibiotic
(e.g., ceftriaxone) accompanied by close clinical monitoring while await-
ing blood culture results.

3. Hospitalization and broadening of antimicrobial coverage (e.g., addition
of vancomycin) may be necessary under certain circumstances, such as
the presence of marked leukocytosis, neutropenia, or significant change
from baseline CBC; toxic clinical appearance; fever > 104°F; meningitis,
pneumonia, or other serious focus of infection; signs of septic shock; or
previous history of serious infection.
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Thyroid Disease after Cancer Treatment

Some people who were treated for cancer during childhood may develop endocrine (hormone) problems as a result
of changes in the function of a complex system of glands known as the endocrine system.

What is the endocrine system?

Pituitary gland

The endocrine system is a group of glands

that regulate many body functions including
growth, puberty, energy level, urine production,
and stress response. Glands of the endocrine
system include the pituitary, hypothalamus,
thyroid, pancreas, adrenals, ovaries, and testes.
The hypothalamus and pituitary are sometimes
called the “master glands” because they control
many of the other glands in the endocrine
system. Unfortunately, some treatments given
for childhood cancer can damage the endocrine
system, resulting in a variety of problems.

Hypothalamus

Thyroid

Pancreas

Adrenal glands

Ovaries

Testes

What are hormones?

Hormones are chemical messengers that carry
information from the endocrine glands through
the bloodstream to the body’s cells. The
endocrine system makes many hormones (such
as growth hormone, sex hormones, adrenal

and thyroid hormones) that work together to maintain specific bodily
functions.

Fituitary gland

o

s
%
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What is the thyroid gland?

The thyroid gland is located in the lower part of the neck in front

of the throat. The gland makes two hormones, thyroxine (T4) and
triiodothyronine (T3), that play an important role in growth and brain
development and help to regulate the body’s metabolism. The thyroid
gland is controlled by the pituitary, a gland in the brain that makes
thyroid stimulating hormone (TSH). TSH is released from the pituitary
in response to the levels of T4 and T3 in the blood. If the levels are
low, the pituitary makes more TSH to signal the thyroid to increase
the production of thyroid hormones. If T4 and T3 are high, the pituitary
makes less TSH to signal the thyroid gland to slow down production.

SRTe—

Thyroid

-G

T3 and T4
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What are the possible late effects?

Damage to the thyroid gland after childhood cancer can be caused by surgical removal of all or part of
the thyroid gland, treatment with tyrosine kinase inhibitors, high doses of MIBG (sometimes used in the
treatment of neuroblastoma), and/or treatment with radiation to the head, brain or neck. This damage

is usually very easy to treat, although it may not show up for years after treatment. Regular check-ups
may help find thyroid problems early so that the proper treatment can be started. Several different types
of thyroid problems may develop including an underactive thyroid (hypothyroidism), overactive thyroid
(hyperthyroidism), and growths on the thyroid that may be benign (nodules) or malignant (cancer).

What is hypothyroidism?

Hypothyroidism occurs when the thyroid gland is not active enough. This is the most common thyroid
problem seen in childhood cancer survivors. This can occur if the brain doesn’t make TSH to properly
signal the thyroid gland to work or if the thyroid gland is damaged or has been removed and cannot
make enough thyroid hormone. When the thyroid gland is underactive, thyroid hormone levels are low
and the body’s metabolism slows down.

Signs and symptoms of hypothyroidism may include:

¢ Slowing of normal growth e Mood changes

e Weight gain e Feeling cold all of the time

e Dryskin e Difficulty concentrating

e Brittle hair/hair loss e Delayed puberty

e Constipation ¢ Irregular menstrual cycles

e \Weakness e Muscle and joint aches

e High cholesterol level e Poor exercise tolerance

e Feeling tired and listless e Puffiness around the eyes

e Hoarse voice e Low heart rate or blood pressure

What is hyperthyroidism?

Hyperthyroidism occurs when the thyroid gland is too active. In this condition thyroid hormone levels are
high and the body’s metabolism speeds up.

Signs and symptoms of hyperthyroidism may include:

e Jitteriness e Feeling hot all of the time

e Anxiety e Diarrhea

e Problems concentrating e Weight loss

e Feeling tired ¢ |rregular menstrual periods

e Muscle weakness e Bulging or protruding eyes

e Tremors ¢ Neck tenderness and swelling
e Fast or irregular heartbeat e Poor exercise tolerance

* |ncreased sweating
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What are thyroid nodules and thyroid cancer?

Thyroid nodules and thyroid cancer are growths that usually begin as slow-growing, painless lumps in the neck.
Most thyroid growths do not cause any symptoms. They may occur many years after cancer treatment.

Who is at risk for thyroid problems?

People who received radiation that may have affected the thyroid gland directly are at risk for primary hypothyroidism,
compensated hypothyroidism, thyroid nodules, and/or thyroid cancer. People who received radiation to the thyroid
gland in high doses, especially more than 30 Gy or 3000 cGy/rads, are also at risk for hyperthyroidism. The following
radiation fields have the potential to affect the thyroid gland directly:

e Head/brain

e Neck

e Spine (cervical/neck portion)
¢ Total body irradiation (TBI)

In addition, people who received radioiodine therapy (I-131), high doses of MIBG, or tyrosine kinase inhibitors or had
their thyroid gland partially or completely removed surgically (thyroidectomy) are also at risk for hypothyroidism.

People who received high doses of radiation (30 Gy or 3000 cGy/rads or higher) to the head/brain are at risk for
hypothyroidism.

Other factors that have been shown to increase the risk of thyroid problems after childhood cancer include being:
e Treated with higher radiation doses
e Treated at a young age
e Born with ovaries
Thyroid problems may occur soon after radiation, but generally do not occur until several years later. If treated
promptly, thyroid problems are easily managed.
What screening is recommended?

All childhood cancer survivors should have a yearly comprehensive health check-up including measurement of height
and weight, examination of the thyroid gland, and blood tests to measure the levels of TSH and T4. During periods of
rapid growth, healthcare providers may recommend more frequent monitoring of thyroid levels.

Survivors at risk for thyroid problems who are planning to become pregnant should have their thyroid levels checked
before attempting pregnancy. It is important to do this before becoming pregnant, as there is a higher chance of
having babies with developmental problems if untreated thyroid disease is present. It is also important to monitor
thyroid levels periodically during pregnancy.

How are thyroid problems treated?

If problems with thyroid levels are identified, you may be referred to an endocrinologist (hormone specialist) for
evaluation and to discuss treatment, such as medication, if needed. If a lump is detected on the thyroid, you may also
be referred to a surgeon or other specialist for further evaluation and management.
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Reviewed by Charles A. Sklar, MD; Debra L. Friedman, MD, Julie Blatt, MD; Joan Darling, PhD; and Susan F. Shaw, RN, MS, PNP.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.
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Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.
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Vaccines after Treatment for Cancer Survivors Treated with
Chemotherapy and/or Radiation (Non-HCT)

Vaccines are an important tool to protect against infections and prevent infection-related deaths. Vaccines help the immune
system recognize and fight serious infections. Most vaccines are given during childhood and provide protection against
infection into adulthood. After cancer treatment, survivors may need to catch up on recommended childhood vaccines that
were missed during treatment or get booster vaccines to protect against vaccine-preventable infections.

Sometimes recommended vaccine doses are delayed during cancer treatment. After completing treatment for cancer, it is
important to make a plan to catch up on missed vaccines, even if delayed by months or years.

For childhood cancer survivors who have not missed any vaccinations during treatment, an extra dose of a vaccine (a
“booster” vaccine) may be recommended to strengthen the immune system against vaccine-preventable infections.

REMINDER:

The Children's Oncology Group
recommends discussing and developing a
plan for vaccinations with your cancer
team and your primary care provider
after cancer treatment is complete.

Who should get booster vaccines?
e All children and adolescents who have received chemotherapy and/or abdominal radiation should discuss vac-
cines with their cancer team and primary care provider.
e Your child’s provider may recommend boosters with or without checking antibody levels (also called titers) that
confirms loss of immunity before vaccines are given.

Why should childhood cancer survivors receive vaccines or booster doses?
e Vaccines and booster shots after cancer treatment protect from infection and infection-related death.

How do vaccines and booster doses work?

e Vaccines protect you from infection by creating an immune response which makes antibodies and memory
cells, your body’s tools to effectively fight off viruses and bacteria. These antibodies and cells remain in the body
for many years and protect against infections into adulthood.

e A booster vaccine is an additional dose of a vaccine. Booster vaccines “boost” the number of antibodies and
cells to fight an infection that you have been vaccinated for in the past and provides greater protection against
infection.

What are the risks of booster vaccines?
e Booster vaccines are considered very safe.
e Common side effects include swelling and/or discomfort at the vaccination site and low-grade fever.
e Serious reactions are rare. If you have concerns about vaccine safety, more information can be found at the
Centers for Disease Control website: https://www.cdc.gov/vaccines/schedules/index.htm|
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Where should my child go to receive vaccines?
e Vaccines can be given by your primary care provider.
e Some primary care providers may not be familiar with your specific catch up or booster vaccine schedule.
Make sure to give your primary care provider your cancer team’s contact information for questions.

When should my child get vaccines after cancer treatment?
e Most vaccines are delayed at least six months after cancer treatment ends.
e The timing of vaccination should be given to you by your cancer team. Certain treatments such as steroids,
IVIG, and immune suppression drugs may affect your vaccine schedule.

Are there any vaccines that protect against cancer?
e Yes!

- The Hepatitis B virus vaccine protects against liver cancer caused by the Hepatitis B virus.

- The human papilloma virus (HPV) vaccine protects against a virus known to cause many different
types of cancer (head and neck cancers, cervical cancer, vaginal cancer, anal cancer, penile cancer,
and vulvar cancer).

Survivors of childhood cancer are at increased risk of HPV-related cancers and should receive a
three-dose series of the vaccination, regardless of the age at which the first vaccine was given.

Written by S. Ashley Speckhart, MD, MPH, Maine Children’s Cancer Program, Scarborough, ME; and Kayla L. Foster, MD, MPH,
Baylor College of Medicine/Texas Children’s Hospital, Houston, TX.

Reviewed by Melissa Acquazzino, MD, MS; Greg Guilcher, MD; Hesham Eissa, MD; Linda Rivard, RN, BSN, CPON®, Daniel Smith
DNP, FNP; and Christine Yun MSN, PNP, CPON®.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health Links
were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s Oncology
Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate criteria
for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable alternative
follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The Children’s
Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed

by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any and
all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or access of
the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.

Copyright 2023 © Children’s Oncology Group. All rights reserved worldwide.
(__ Health Links )

Vaccine Non-HCT | Version 6.0 | October 2023 | Page 2 of 2




Health Link

Healthy living after treatment of childhood, adolescent, and young adult cancer

Vaccines after Treatment for Cancer Survivors Treated with
Hematopoietic Cell Transplant (HCT)

Vaccines are an important tool to protect against infections and prevent infection-related deaths. Vaccines help the im-
mune system recognize and fight serious infections. Most vaccines are given during childhood and provide protection
against infection into adulthood. After cancer treatment, survivors may need to catch up on recommended childhood vac-
cines that were missed during treatment or get booster vaccines to protect against vaccine-preventable infections.

REMINDER:

The Children's Oncology Group
recommends discussing and developing a
plan for vaccinations with your cancer
team and your primary care provider
after cancer treatment is complete.

Who should be revaccinated?
¢ Allindividuals who received either an allogeneic HCT (transplant from a donor) or an autologous HCT (trans-
plant with your own cells) should repeat the vaccination series for most vaccines.
¢ Anindividualized plan for you or your child should be discussed with your transplant team.

Why should individuals who received a hematopoietic transplant be revaccinated?
e |nfection is one of the most common causes of illness and death following a transplant.
e Revaccination after a hematopoietic transplant can protect from infection and infection-related death.

How do vaccines work?
e Vaccines protect you from infection by creating an immune response which makes antibodies and memory
cells, your body’s tools to effectively fight off viruses and bacteria. These antibodies and cells remain in the
body for many years and protect against infections into adulthood.

What are the risks of revaccination?
* Vaccines and revaccination are considered very safe. o
e Common side effects include swelling and/or discomfort at the vaccination site and low-grade fever.

e Serious reactions are rare. If you have concerns about vaccine safety, more information can be found at the
Centers for Disease Control website: https://www.cdc.gov/vaccines/schedules/index.html

Where should my child go to receive vaccines?
¢ Your transplant team will provide you and your primary care provider a list of the recommended vaccinations.
e \Vaccines can be given by your transplant team or your primary care provider.

When should my child get vaccines after treatment?
¢ The timing of vaccination should be given to you by your transplant team. Certain treatments such as ste-
roids, IVIG, and immune suppression drugs or conditions such as graft vs. host disease may affect your
vaccine schedule.
e Most vaccines are delayed for 6 months following the date of transplant. Some vaccines called live vaccines
are delayed even longer (up to two years after transplant) and should only be started after confirming with the
primary transplant team.
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Are there any vaccines that protect against cancer?
e Yes!

- The Hepatitis B virus vaccine protects against liver cancer caused by the Hepatitis B virus.

- The human papilloma virus (HPV) vaccine protects against a virus known to cause many different
types of cancer (head and neck cancers, cervical cancer, vaginal cancer, anal cancer, penile cancer,
and vulvar cancer).

Survivors of childhood cancer are at increased risk of HPV-related cancers and should receive a three-
dose series of the vaccination, regardless of the age at which the first vaccine was given.

Written by S. Ashley Speckhart, MD, MPH, Maine Children’s Cancer Program, Scarborough, ME; and Kayla L. Foster, MD, MPH,
Baylor College of Medicine/Texas Children’s Hospital, Houston, TX.

Reviewed by Melissa Acquazzino, MD, MS; Greg Guilcher, MD; Hesham Eissa, MD; Linda Rivard, RN, BSN, CPON®, Daniel Smith
DNP, FNP; and Christine Yun MSN, PNP, CPON®.

Additional health information for childhood cancer survivors is available at

www.survivorshipguidelines.org

Note: Throughout this Health Links series, the term “childhood cancer” is used to designate pediatric cancers that may occur during childhood, adolescence, or young adulthood.
Health Links are designed to provide health information for survivors of pediatric cancer, regardless of whether the cancer occurred during childhood, adolescence, or young
adulthood.

Disclaimer and Notice of Proprietary Rights

Introduction to Late Effects Guidelines and Health Links: The Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers and accompanying Health
Links were developed by the Children’s Oncology Group as a collaborative effort of the Late Effects Committee and Nursing Discipline and are maintained and updated by the Children’s
Oncology Group’s Long-Term Follow-Up Guidelines Core Committee and its associated Task Forces.

To cancer patients (if children, their parents or legal guardians): Please seek the advice of a physician or other qualified health provider with any questions you may have regarding a
medical condition and do not rely on the Informational Content. The Children’s Oncology Group is a research organization and does not provide individualized medical care or treatment.

To physicians and other healthcare providers: The Informational Content is not intended to replace your independent clinical judgment, medical advice, or to exclude other legitimate
criteria for screening, health counseling, or intervention for specific complications of childhood cancer treatment. Neither is the Informational Content intended to exclude other reasonable
alternative follow-up procedures. The Informational Content is provided as a courtesy, but not intended as a sole source of guidance in the evaluation of childhood cancer survivors. The
Children’s Oncology Group recognizes that specific patient care decisions are the prerogative of the patient, family, and healthcare provider.

No endorsement of any specific tests, products, or procedures is made by Informational Content, the Children’s Oncology Group, or affiliated party or member of the Children’s Oncology Group.

No Claim to Accuracy or Completeness: While the Children’s Oncology Group has made every attempt to assure that the Informational Content is accurate and complete as of the date of publication, no
warranty or representation, express or implied, is made as to the accuracy, reliability, completeness, relevance, or timeliness of such Informational Content.

No Liability on Part of Children’s Oncology Group and Related Parties/Agreement to Indemnify and Hold Harmless the Children’s Oncology Group and Related Parties: No liability is assumed
by the Children’s Oncology Group or any affiliated party or member thereof for damage resulting from the use, review, or access of the Informational Content. You agree to the following terms of
indemnification: (i) “Indemnified Parties” include authors and contributors to the Informational Content, all officers, directors, representatives, employees, agents, and members of the Children’s Oncology
Group and affiliated organizations; (ii) by using, reviewing, or accessing the Informational Content, you agree, at your own expense, to indemnify, defend and hold harmless Indemnified Parties from any
and all losses, liabilities, or damages (including attorneys’ fees and costs) resulting from any and all claims, causes of action, suits, proceedings, or demands related to or arising out of use, review or
access of the Informational Content.

Proprietary Rights: The Informational Content is subject to protection under the copyright law and other intellectual property law in the United States and worldwide. The Children’s Oncology Group
retains excursive copyright and other right, title, and interest to the Informational Content and claims all intellectual property rights available under law. You hereby agree to help the Children’s Oncology
Group secure all copyright and intellectual property rights for the benefit of the Children’s Oncology Group by taking additional action at a later time, action which could include signing consents and legal
documents and limiting dissemination or reproduction of Informational Content.
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Efectos tardios después de la amputacion

El tratamiento para un tumor de hueso o tejido blando de los brazos o piernas durante la nifiez puede incluir una
amputacion (extirpacion de una extremidad o parte de ella).

éCudles son los posibles efectos tardios de la amputacion?

e Ampollas en la piel, enrojecimiento o moretones de una protesis mal ajustada

e Dolor del miembro fantasma (percepcion de dolor procedente de la zona donde estaba la extremidad)
e Dolores punzantes, calambres severos, 0 una sensacion de ardor en el miembro amputado

e Ruptura de piel o curacion lenta de las heridas de la extremidad restante

e Dolor de espalda u otro dolor muscular (debido al aumento en el uso de otros grupos de musculos y ex-
tremidades para compensar la disminucion en la funcion de la extremidad amputada)

e Angustia emocional relacionada con el cambio en la imagen corporal
e Limitaciones fisicas que puedan dificultar la actividad diaria y el mantenimiento de un peso saludable.

éCudles son las recomendaciones de seguimiento para las personas amputa-
das?

e Mantener la extremidad restante limpia y seca
e Revisar todos los dias la piel por cambios de color y por ruptura de la piel

e Lavar los articulos que se utilizan en la protesis (calcetin de compresion, prendas elasticas, medias para el
mufon) regularmente

e Tener una evaluacion del ajuste de la protesis cada 6 meses hasta que termine el crecimiento; después,
una vez al ao, y cada vez que se presenten problemas

e Desarrollar junto con un terapeuta fisico y ocupacional un plan de entrenamiento tanto para caminar como
para las actividades de la vida diaria, asi como un plan de ejercicio (que incluya rango de movimiento,
fuerza, agilidad y equilibrio)

e Tener un examen fisico anualmente
e Mantener una dieta y un nivel de actividad saludable

éCudles son las sefiales de que su protesis necesita la atenciéon profesional
de un protésico?

e Escuchar ruidos de cualquier tipo (chirrido, taponazo, chasquido, etc.)
e Rotura de cualquier parte de la protesis

¢ Necesita nuevos suministros o partes

e Ha superado la prétesis con la edad

e Tener dolor cronico cuando usa su protesis
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éQué otros problemas se producen después de la amputaciéon?

e Enfrentar la presion social y el cambio de imagen corporal

e Enfrentar el “ser diferente”

e Sentirse ansioso, inseguro, o triste

e Pagar por una nueva protesis

e Enfrentar los ambientes que pueden ser 0 no ser accesibles

e Usar el transporte publico (avidn, tren, autobus, etc.)

e En algunos casos, vivir con el dolor cronico (consulte el Enlace de la salud relacionado: “Dolor cronico”)
é¢Donde puedo encontrar ayuda?

Hable con su médico con regularidad para informarle de las dificultades que usted pueda estar teniendo. Ademas,
los siguientes sitios web ofrecen recursos para personas que han tenido una amputacion:

www.amputee-coalition.org
Proporciona recursos adicionales para la educacion, defensa de derechos, y apoyo entre comparieros

para personas amputadas.

www.amputee-coalition.org/limb-loss-resource-center/publications/
Proporciona informacion acerca de “First Step, una guia para adaptarse a la pérdida de una extremi-
dad,”publicado por la Coalicion Americana de Amputados (ACA, por sus siglas en inglés).

Escrito por Victoria G. Marchese, PhD, PT, University of Maryland/Greenebaum Cancer Center, Baltimore, MD; Rajaram
Nagarajan, MD, MPH, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; y Thomas R. Baker, CP (protésico certificado), Wolf-
chase Limb and Brace, Jackson, TN.

Revisado por Leeann Carmichael DNP, APN, FNP-BC; Kayla L. Foster, MD, MPH; y Melissa Acquazzino MD, MS.

Referencia: Lusardi MM, Jorge M, Orthotics & Prosthetics in Rehabilitation (3rd Ed). St. Louis: Saunders (an imprint of Elsevier
Inc.), 2013.

Traducido por Claudia Cornejo, BA'y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.
Traduccion revisada por Ricardo J. Flores, MD y Monica Gramatges, MD, Baylor College of Medicine, Houston, TX.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una
subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “céncer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-
Up Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).
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Para pacientes con cancer (si son nifos, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y no se
base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros criterios
legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo tampoco pretende
excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como unica fuente de orientacion para la evaluacion de
los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y al proveedor de
atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la fecha
de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido Informativo.
Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores, representantes,
empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (i) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo, indemnizar, defender
y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo, accion legal, litigio,
procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual disponibles
en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s Oncology
Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o reproduccion del Contenido
Informativo.
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Salud de la vejiga después del tratamiento de cancer

Ciertos tipos de cancer y tratamientos para el cancer pueden causar dafo a la vejiga urinaria. La informacion
en este Enlace de la Salud le ayudara a reconocer los signos y sintomas de problemas de la vejiga que pueden
ocurrir después del tratamiento del cancer infantil con quimioterapia o radioterapia.

éQué es la vejiga urinaria?

La vejiga urinaria es un 6rgano hueco que almacena la orina. Se encuentra detras del hueso pubico. Los
riflones filtran la sangre y producen la orina, la cual entra en la vejiga a través de dos tubos llamados
uréteres. La orina sale de la vejiga a través de otro tubo, la uretra.

éCudles son los factores de riesgo para problemas de la

vejiga?
e Quimioterapia con ciclofosfamiday / o ifosfamida Rifion
e Radioterapia en el area pélvica Urdter
e (Cirugia en el area pélvica
éQué tipos de problemas de la vejiga pueden ocurrir? Vejiga
¢ Dificultad para orinar o vaciado incompleto de la vejiga. Uretra
A

e Sangrado dentro de la vejiga (cistitis hemorragica)
e (Cicatrizacion (fibrosis) de la vejiga
e (Cancer de vejiga

e Vejiga neurdgena (consulte el Enlace de la Salud relacionado: “Vejiga neurdgena tras el tratamiento del
cancer”).

La cistitis hemorrdgica

e ;Qué es la cistitis hemorragica? La cistitis hemorragica es una enfermedad en la que la irritacion de la
vejiga resulta en sangre en la orina.

e ;Cuales son los sintomas de la cistitis hemorragica? El color de la orina puede variar desde
ligeramente rosado a rojo brillante. Algunas personas pueden sentir que tienen que orinar con urgencia, 0
que no pueden liberar toda la orina. La cistitis hemorragica puede aparecer y desaparecer durante meses
0 afios después de la finalizacion de la terapia.

e ;Como se diagnostica la cistitis hemorragica? Por lo general, la sangre se puede ver en la orina.
A veces, la cantidad de sangre en la orina es tan pequeia que solo se ve durante un analisis de orina
(prueba de laboratorio para examinar la orina). Cuando hay sangre en la orina, generalmente se hace un
cultivo de orina para verificar si hay infeccion.

e ;Qué puedo hacer si tengo cistitis hemorragica? Por lo general, es de gran ayuda beber mas liquidos
para enjuagar la vejiga. Evite el té, café, bebidas de cola, y otros liquidos que contengan cafeina, ya que
pueden empeorar la urgencia de orinar. Si tiene problemas de rifion o del corazon, consulte con su médico
antes de beber liquido adicional.

e ;Cuando debo llamar a mi médico? Llame a su proveedor de atencion médica en cualquiermomento
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que vea sangre en la orina. También debe informar de cualquier fiebre, dolor al orinar, dificultad para orinar, o la
necesidad de orinar con frecuencia o urgencia, ya que estos son sinftomas comunes de una infeccion del tracto urinario
0 de otros problemas de la vejiga.

La fibrosis de la vejiga

e ;Qué es la fibrosis de la vejiga? La fibrosis de la vejiga es el tejido cicatricial en la vejiga. Este puede
acumularse y causar que la pared de la vejiga se engruese. Cuando esto sucede, la presion dentro de
la vejiga aumenta. Esto puede afectar la capacidad de la vejiga para almacenar y vaciar la orina. Con el
tiempo, estos cambios pueden llegar a danar los rifiones.

e ;Cuales son los sintomas de la fibrosis de la vejiga? Los problemas pueden incluir dificultad para
vaciar la vejiga, fuga de orina, o0 sangre en la orina. A veces, la fibrosis de la vejiga puede no causar ningin
sintoma.

e ;Como se diagnostica la fibrosis de la vejiga? Un ultrasonido de la vejiga puede mostrar engrosamiento
de la pared de la vejiga. Un urélogo, un médico especializado en la salud de la vejiga, también puede
realizar una cistoscopia, la cual es una prueba que permite al médico mirar directamente en la vejiga a
través de un tubo delgado con luz.

e ;Qué puedo hacer si creo que tengo la fibrosis de la vejiga? Si usted esta en riesgo de fibrosis de la
vejiga y tiene cualquiera de los sintomas descritos anteriormente, usted debe consultar a un urélogo.

e ;Cuando debo llamar a mi médico? Llame a su proveedor de atencion médica en cualquier momento que
tenga sintomas de fibrosis de la vejiga, como dificultad para vaciar la vejiga, fuga de orina, 0 sangre en la
orina.

El cancer de vejiga

e ;Qué es el cancer de vejiga? El cancer de vejiga es un tipo de tumor que se puede desarrollar en
personas que han sido tratadas con ciclofosfamida o radioterapia en la vejiga. Este es un tipo raro de
cancer secundario debido al tratamiento.

e ;Cuales son los sintomas del cancer de vejiga? El sintoma mas comun es sangre en la orina. También
puede haber una necesidad de orinar con urgencia o frecuencia. Si el cancer es avanzado en el momento
del diagndstico, dolor sobre la vejiga, en el area genital, o en los huesos puede estar presente.

e ;GComo se diagnostica el cancer de vejiga? El diagnostico generalmente se realiza haciendo una
cistoscopia para obtener una biopsia de tejido de la vejiga. A veces, el diagndstico se puede hacer mediante
la busqueda de células cancerosas en la orina.

e ;Qué puedo hacer si creo que tengo cancer de vejiga? Si usted esta preocupado sobre si sus sintomas
pueden representar el cancer de vejiga, pida que lo envien con un urdlogo.

Vejiga neurégena

e ;Qué es la vejiga neurdgena? La vejiga neurdgena es una funcion anormal de la vejiga causada por
dafios en los nervios que controlan la capacidad de la vejiga para llenarse, almacenar y vaciar la orina.

e ;Cuales son los sintomas de una vejiga neurdégena? El funcionamiento anormal de la vejiga puede
hacer que ésta sea hipoactiva (no se vacia completamente) o hiperactiva (se vacia con demasiada
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frecuencia o rapidez). Las personas con vejiga neurdgena también tienen un mayor riesgo de sufrir
infecciones del tracto urinario (ITU) y dafos renales. (consulte el Enlace de la Salud relacionado: “Vejiga
neurdgena tras el tratamiento del cancer”).

e ;Como se diagnostica una vejiga neurdégena? La vejiga neurdgena puede ser evaluada por un urélogo.
Para hacer un diagndstico, el médico puede recomendar pruebas de imagen o urodinamicas.

e ;Qué puedo hacer si creo que tengo vejiga neurégena? Si le preocupa que sus sintomas puedan
deberse auna vejiga neurogena, su médico puede remitirle a un urélogo para que le realice mas pruebas y
evaluaciones.
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excluir otros criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido
Informativo tampoco pretende excluir otros procedimientos de seguimiento alternativos razonables. EI Contenido Informativo se proporciona como cortesia, pero no como nica
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Alerta de bleomicina

Los pulmones son drganos muy importantes responsables de suministrar oxigeno al cuerpo y liberarlo de
dioxido de carbono. A veces, los tratamientos indicados para el cancer infantil pueden causar dafio pulmonar.
Debido a que usted recibio bleomicina durante el tratamiento contra el cancer infantil, es importante que
entienda ciertos problemas pulmonares que a veces pueden ocurrir después de un tratamiento con bleomicina.
También le sugerimos que lea el Enlace de la salud “La salud pulmonar,” que contiene mas informacion sobre
los pulmones y como mantenerlos sanos.

éCuales son los problemas que pueden ocurrir después del tratamiento con bleomicina?

Las personas que recibieron bleomicina durante el tratamiento del cancer infantil pueden desarrollar problemas
pulmonares muchos afnos después de su tratamiento. Estos problemas pueden incluir:

¢ Inflamacion de los pulmones (neumonitis intersticial)
e (icatrizacion de los pulmones (fibrosis pulmonar)

e Problemas respiratorios asociados con altos niveles de oxigeno y / o liquidos por via intravenosa (sin-
drome de dificultad respiratoria aguda)

éQué es la neumonitis intersticial?

La neumonitis intersticial es la inflamacion de la capa delgada de tejido entre los sacos de aire (alvéolos) en los
pulmones. Esta inflamacion puede empeorar si la persona desarrolla infecciones pulmonares, como la neu-
monia. La neumonitis intersticial que resulta de la terapia con bleomicina, a veces se desarrolla después de una
exposicion a humos toxicos, tabaco, o a niveles altos de oxigeno administrados durante varias horas.

éQué es la fibrosis pulmonar?

La fibrosis pulmonar es la formacion de tejido cicatricial en los pequefios sacos de aire (alvéolos) de los
pulmones. Esta cicatrizacion hace que los pulmones sean mas rigidos y afecta el intercambio de oxigeno
y dioxido de carbono en los alvéolos. La fibrosis pulmonar puede empeorar con el tiempo y a veces puede
conducir a insuficiencia cardiaca temprana.

éQué es el sindrome de dificultad respiratoria aguda (SDRA) o ARDS por sus siglas en
inglés)?

SDRA es una enfermedad grave que se produce cuando los alvéolos de los pulmones estan dafados y no
pueden proporcionar oxigeno al cuerpo. Las personas que recibieron bleomicina en el pasado pueden estar en
riesgo de desarrollar SDRA, generalmente como resultado de una combinacion de niveles altos de oxigeno y
grandes cantidades de liquidos por via intravenosa administrados durante la cirugia. Sin embargo, el riesgo de
desarrollar SDRA es muy bajo. Si usted necesita un procedimiento médico que requiera oxigeno o anestesia
general, asegurese de decirle a su cirujano, anestesiologo, y a otros proveedores de atencion médica que en
el pasado usted ha recibido bleomicina para el tratamiento del cancer infantil.
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éCuales son los factores que aumentan el riesgo de desarrollar problemas pulmonares
después del tratamiento con bleomicina?

Dosis altas totales de bleomicina (400 unidades / m2 o mas en todas las dosis combinadas)
Radiacion al pecho o los pulmones, o irradiacion corporal total (TBI)

El tratamiento con otros medicamentos de quimioterapia que también pueden dafar los pulmones (ver el
Enlace de la salud relacionado: “La salud pulmonar”)

La exposicion a niveles altos de oxigeno (por ejemplo, durante la anestesia general o el buceo)
Fumar
La inhalacion de drogas, tales como fumar marihuana (“mota”)

¢Qué monitoreo se recomienda para las personas que han recibido bleomicina durante el
tratamiento del cancer infantil?

Un chequeo médico anual.

Las pruebas de funcion pulmonar pueden revelar problemas pulmonares que no son evidentes durante un
chequeo. Por esta razon, es util someterse a estas pruebas, al menos una vez (por lo menos 2 afnos después
de terminar el tratamiento del cancer) para averiguar si hay algun problema. En base a los resultados, su
médico puede decidir si se necesitan pruebas adicionales.

En algunos casos, el médico puede recomendar repetir las pruebas de funcion pulmonar si usted va a tener
una cirugia que requiere anestesia general. Esta repeticion se hace para verificar si hay cambios en los
pulmones que podrian aumentar el riesgo de problemas respiratorios, durante, o después de la anestesia.

é¢Debo tomar alguna precaucion especial?

Si ha recibido tratamiento con bleomicina, usted debe:

Evitar el buceo, a menos que usted haya tenido un chequeo completo y que un neumologo (especialista en
pulmones) le haya indicado que el buceo es seguro. Durante el buceo, el aumento de las presiones submari-
nas y los niveles altos de oxigeno pueden dafar los pulmones.

Hablar con su cirujano, anestesidlogo, y otros proveedores de atencion médica sobre su historia médica
antes de realizar procedimientos que puedan requerir oxigeno.

Evitar respirar altas concentraciones de oxigeno siempre que sea posible, especialmente durante largos
periodos de tiempo (por ejemplo, durante varias horas). Si usted requiere oxigeno, en general se puede hacer
el monitoreo de su nivel de oxigeno para que pueda recibir la menor concentracion de oxigeno necesaria.

Asegurase de recibir la vacuna neumococica (neumonia).
Asegurarse de recibir la vacuna contra la influenza (gripe) anualmente.

No fume ni consuma drogas inhaladas como la marihuana. Si actualmente usted fuma, hable con su médico
sobre un programa que le ayude a dejar de fumar.
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Manteniendo sus huesos sanos

Durante la infancia y la edad adulta, la formacion de los huesos generalmente se produce mas rapido que la
pérdida 6sea, causando que los huesos crezcan y se hagan mas pesados (mas densos). A medida que una per-
sona envejece, el proceso de pérdida de hueso supera gradualmente a la formacion del hueso, y los huesos len-
tamente pierden fuerza como parte del proceso normal de envejecimiento. Sin embargo, en los sobrevivientes
de cancer infantil, la pérdida de fuerza de los huesos puede ocurrir a edades mas tempranas debido a ciertos
tratamientos contra el cancer. La pérdida de la fuerza del hueso puede resultar en una condicion conocida como
osteoporosis, y que en ocasiones se refiere como “baja densidad de mineral 6sea.”

Osteoporosis: Una enfermedad silenciosa

La osteoporosis es un trastorno que resulta de la poca formacion de hueso nuevo o demasiada pérdida de hue-
s0, causando que los huesos se vuelvan débiles. La mayoria de las personas no tienen sintomas, especialmente
en las primeras etapas de esta condicion. Sin embargo, a medida que los huesos se vuelven mas débiles, el
riesgo de fracturas aumenta. La osteoporosis puede ocurrir en cualquier hueso, pero mas comunmente afecta
los huesos de las mufecas, caderas, columna y piernas.

éComo se diagnostica la osteoporosis?

Aunque se puede sospechar la osteoporosis en base a los sintomas del paciente y factores de riesgo, el diag-
ndstico se realiza mediante la medicion de la densidad dsea con técnicas especiales de rayos X, llamadas DXA
o0 imagenes de densidad 0sea. Estas exploraciones no exponen a los pacientes a grandes cantidades de radia-
cion, y generalmente toma menos de 20 minutos para llevarse a cabo.

Las personas que tienen osteoporosis deben discutir las opciones de tratamiento con un médico. Los medica-
mentos, como los bifosfonatos y calcitonina, estan disponibles especificamente para el tratamiento de la baja
densidad dsea. Ademas, si usted tiene bajos niveles de hormonas masculinas o femeninas, o bajos niveles de
hormona del crecimiento, es posible que también se beneficie de la terapia de reemplazo hormonal.

éCuales son los factores de riesgo para la osteoporosis?
La osteoporosis es mas comun en personas con las siguientes caracteristicas:
e Ser mujer (especialmente después de la menopausia)
e Antecedentes familiares de osteoporosis
e Raza caucasica o asiatica
e (Cuerpo delgado y pequefo
e Ser de edad avanzada
Los siguientes factores también pueden aumentar el riesgo de osteoporosis:
e Fumar
e Tener una dieta baja en calcio
e |afalta de ejercicio de soporte de peso
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e El exceso de cafeina, alcohol o refrescos
e Tener una dieta alta en sal

Otras causas adicionales de la osteoporosis en personas que han tenido cancer pueden
incluir:

Una historia de tratamiento con:
e (Corticosteroides (como la prednisona y la dexametasona)
e Radiacion en los huesos que soportan peso (piernas, caderas, columna vertebral)

Las condiciones resultantes del tratamiento del cancer, incluyen:

Niveles bajos de hormonas femeninas o masculinas
e Deficiencia de la hormona del crecimiento
e Altos niveles de la hormona tiroidea

e Enfermedad cronica de injerto contra huésped que requiere tratamiento prolongado con corticosteroides
e Periodos prolongados de inactividad (reposo en cama)

Otros tratamientos médicos, incluyendo:
e (iertos anticonvulsivos (fenitoina y barbituricos)
e Antiacidos que contienen aluminio (como Maalox® o Amphogel®)
e Medicamentos como el Lupron® (utilizado para tratar la pubertad precoz y la endometriosis)

e Altas dosis de heparina (utilizada para prevenir los coagulos de sangre), especialmente con el uso
prolongado

e (Colestiramina (utilizada para controlar el colesterol en sangre)

Muchos de los medicamentos en esta lista son tratamientos esenciales para ciertas condiciones médicas. Si
usted esta tomando alguno de estos medicamentos, no cambie su dosis o0 deje de tomar su medicamento sin
consultar con su profesional de la salud.

éQué puede reducir el riesgo de osteoporosis?

Afortunadamente, hay muchas cosas que usted puede hacer para reducir el riesgo de osteoporosis. El ejerci-
cio de soporte de peso regular (como caminar a paso ligero, bailar y trotar) ayuda a desarrollar y mantener los
huesos sanos. EI montar en bicicleta y nadar son excelentes ejercicios para la salud general, pero estos NO son
ejercicios de soporte de peso, y no ayudan a formar huesos fuertes. Los ejercicios que son especialmente bue-
nos para la salud dsea incluyen actividades de soporte de peso de mayor impacto, como saltar, correr y saltar
cuerda. Ejercicios de resistencia, como levantar pesas ligeras, también ayudan a fortalecer los huesos y son
especialmente importantes para los huesos de la parte superior del cuerpo, incluyendo los brazos y hombros.
Si tiene problemas del corazon, o huesos o articulaciones dolorosos, asegurese de hablar con su médico sobre
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su historia de tratamiento contra el cancer y estado de salud individual antes de comenzar cualquier programa
nuevo de ejercicios.

Una dieta alta en calcio también es importante en la prevencion de la osteoporosis. La mayoria de los profe-
sionales de la salud recomiendan 1000-1500 mg de calcio al dia, lo que significa una dieta rica en productos
lacteos (leche, queso, yogur) y verduras de hoja verde. Hablar con un dietista puede ayudarle a disefiar una
dieta saludable. Suplementos de calcio sin receta también pueden ser utiles. Consulte la Tabla 1 para recomen-
daciones para el consumo de calcio. Informacion adicional sobre las dietas ricas en calcio esta disponible en
www.usdairy.com/dairy-nutrition/products.

La vitamina D es necesaria para absorber el calcio. La piel produce esta vitamina naturalmente cuando se
expone a la luz solar. Muchos productos lacteos también contienen vitamina D. En general, se recomienda al
menos 400 unidades de vitamina D diariamente. No se debe tomar mas de 800 unidades de vitamina D por dia a
menos que su médico le haya recomendado una dosis mas alta. Tomar demasiada vitamina D puede ser perjudi-
cial, por lo que es importante consultar con su médico antes de tomar cualquier suplemento de vitamina D.

éCudles pruebas se recomiendan?

Después de revisar su historia de tratamientos y los factores de riesgo, su médico puede aconsejarle sobre

la necesidad de pruebas de densidad osea. Para los sobrevivientes de cancer infantil que estan en riesgo, se
recomienda un analisis de referencia de la densidad 6sea cuando se inicia el seguimiento de largo plazo (2 afios
0 mas después de la finalizacion de la terapia). En algunos pacientes se pueden necesitar pruebas de segui-
miento para un monitoreo continuo de la densidad dsea.

Tabla 1: Recomendaciones para el consumo adecuado de calcio dietético en los Estados Unidos

Edad Consumo de calcio recomendado

1-3 afos 700 mg por dia

4-8 afnos 1000 mg por dia
9-18 anos 1300 mg por dia
19-50 anos 1000 mg por dia

50-70+ anos | 1000-1200 mg por dia

National Institutes of Health Office of Dietary Supplements (NIH ODS) Calcium Fact Sheet for Health Professionals

Escrito por Julie Blatt, MD, UNC Lineberger Comprehensive Cancer Center, Chapel Hill, NC; y Lillian R. Meacham, MD, Chil-
dren’s Healthcare of Atlanta - Egleston, Atlanta, GA.

Revisado por Kayla L. Foster, MD, MPH; Sarah Ford, MS, PA-C; y Melissa Acquazzino, MD, MS
Traducido por Claudia Cornejo, BA y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.
Traduccion revisada por Ricardo J. Flores, MD y Monica Gramatges, MD, Baylor College of Medicine, Houston, TX.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una
subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Derechos reservados 2023 © Children’s Oncology Group. Todos los derechos son reservados mundial. Huesos sanos | Version 6.0 | October 2023 | Page 3 of 4

(__ Health Links )



http://www.usdairy.com/dairy-nutrition/products

CHILDREN'S

Health Link cncanoe

Viviendo saludable después del tratamiento para el cancer infantil,
cdncer en adolescentes o en adultos jéovenes

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante la infancia,
la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico, independientemente de si
el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad adulta
temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo de Late Effects
Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up Guidelines Core
Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y no se
base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencién médica: EI Contenido Informativo no esté destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros criterios
legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo tampoco pretende
excluir otros procedimientos de seguimiento alternativos razonables. EI Contenido Informativo se proporciona como cortesia, pero no como Gnica fuente de orientacion para la evaluacion de
los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y al proveedor de
atencién médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la fecha
de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido Informativo.
Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores, representantes,
empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (i) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo, indemnizar, defender
y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafo (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo, accion legal, litigio,
procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual disponibles
en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s Oncology
Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o reproduccion del Contenido
Informativo.
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Cancer de mama: ¢Estd usted en riesgo?

El riesgo de cancer aumenta en todas las personas a medida que envejecen. Dependiendo del tratamiento
especifico que ha recibido contra el cancer infantil, usted puede tener un mayor riesgo de desarrollar cancer de
mama. Es importante entender ese riesgo para que usted tome medidas para proteger su salud.

éCuales son los factores de riesgo?

Varios estudios han demostrado que las mujeres que recibieron radiacion en el pecho durante el trata-
miento del cancer en la infancia, adolescencia o la edad adulta joven tienen un mayor riesgo de desarrollar
cancer de mama a medida que envejecen, en comparacion con las mujeres de su misma edad en la poblacion
general. El riesgo de cancer de mama secundario esta relacionado con la ubicacion y dosis de radiacion. Las
personas tratadas con dosis mas altas de radiacion tienen un riesgo mayor. Los investigadores estan estudiando
este problema para entender mejor los factores de riesgo y encontrar maneras de prevenir el cancer de mama
secundario.

éCudndo es probable que ocurra el cancer de mama?

El riesgo de cancer de mama secundario comienza a aumentar unos diez afos después de la radioterapia y
sigue aumentando a partir de entonces. Esto significa que si una mujer desarrolla cancer de mama después de
recibir radiacion en el pecho por un cancer durante su infancia o adolescencia, generalmente ocurre a una edad
mucho mas joven (por lo general de 30 a 40 afios) que en las mujeres que desarrollan cancer de mama primario
(generalmente a los 50 afios o después).

é¢Qué puedo hacer para proteger mi salud?

La mayoria de las mujeres que recibieron radioterapia en el pecho durante la infancia, la adolescencia o la edad
adulta joven no desarrollaran cancer de mama. Si usted recibio radiacion en el pecho, es importante entender
que el riesgo es mayor para usted que para las mujeres de su edad que nunca han recibido radioterapia. Por lo
tanto, la mejor manera de proteger su salud es tomar medidas para vigilar cuidadosamente sus senos. De esta
manera, si se desarrolla un cancer, se detectara en sus primeras etapas, cuando el tratamiento es mas eficaz.
También es importante informarle del historial de su tratamiento de cancer a su médico, incluyendo la dosis de
radiacion en el pecho que recibio. Usted debe hacer arreglos para que su oncélogo o al centro oncoldgico un
resumen escrito de su tratamiento contra el cancer (ver el Enlace de la salud relacionado: “Introduccion al segui-
miento de largo plazo”).

éQué monitoreo se recomienda?

Si ha recibido radioterapia en el pecho, o axila, o irradiacion corporal total (TBI) durante la infancia, la adolescen-
cia o la edad adulta joven, debe:

1. Tener un examen clinico de los senos realizado por su proveedor de atencion médica, por lo menos
una vez al afio hasta llegar a los 25 afos de edad—y después cada 6 meses a partir de entonces.

2. Hacerse una mamografia y un MRI del pecho (examen de imagenes por resonancia magnética) anual-
mente, empezando a la edad de 25 afos de edad, o a los 8 afos después de haber recibido la radiacion
(lo Gltimo que ocurra).

Si su proveedor de atencion médica no esta familiarizado con estas recomendaciones de sequimiento para las mujeres que han
recibido radioterapia en el pecho durante la infancia, la adolescencia o la eaad adulta joven, te animamos a compartir este Enlace de
la salud con ellos, y decirles que informacion adicional también esta disponible en www.survivorshipguidelines.org.
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¢Hay algo mads que pueda hacer para minimizar el riesgo?

Los siguientes cambios de estilo de vida pueden ayudar a reducir el riesgo de desarrollar cancer de mama, y
también le ayudaran a mantenerse lo mas saludable posible:

e (Coma mas frutas y verduras (se recomienda por lo menos 5 porciones al dia).

e Haga ejercicio por lo menos 30 minutos por dia en la mayoria de los dias de la semana.
e Mantener un peso corporal saludable.

e Limita su consumo de alcohol a no mas de una bebida por dia.

e Evitar fumar o vapear.

e Si usted tiene un bebé, trate de amamantarlo por al menos cuatro meses.

e S usted necesita terapia de reemplazo hormonal o pastillas anticonceptivas, discuta los riesgos y benefi-
cios con su proveedor de atencion médica.

Si tiene preguntas sobre su riesgo a desarrollar cancer de mamay como puede proteger mejor su salud,
asegurese de hablar sobre esto con su médico.

Escrito por Melissa M. Hudson, MD, St. Jude Children’s Research Hospital, Memphis, TN; y Wendy Landier, PhD, CPNP,
Children’s Hospital of Alabama, Birmingham, AL. Porciones adaptadas de CCSS Newsletter, invierno 2001, usado con
licencia.

Revisado por Amelia DeRosa, RN, BSN, CPON; Kayla L. Foster, MD, MPH; y Christine Yun MSN, PNP, CPON®-
Traducido por Claudia Cornejo, BA y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.

Traduccion revisada por Ricardo J. Flores, MD y Monica Gramatges, MD, Baylor College of Medicine, Houston, TX.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por
una subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-
Up Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion
médica y no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: EI Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir
otros criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo
tampoco pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de
orientacion para la evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al
paciente, a la familia y al proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir
de la fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido
Informativo.
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Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revisién o el acceso al Contenido Informativo.
Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores, representantes,
empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (i) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo, indemnizar, defender
y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo, accion legal, litigio,
procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual disponibles
en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s Oncology
Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusién o reproduccion del Contenido
Informativo.
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Prevencion de complicaciones cardiovasculares

Conforme se avanza en la edad, el riesgo de desarrollar problemas cardiovasculares aumenta, como un ataque al
corazon o un derrame cerebral. Otros factores adicionales que aumentan el riesgo de desarrollar problemas cardio-
vasculares incluyen:

e Tener sobrepeso o0 ser obeso

e Tener la presion arterial alta

e Tener niveles de colesterol poco saludables
¢ Prediabetes o diabetes mellitus

e Fumar

e Consumo excesivo de alcohol

e Antecedentes familiares de cardiopatias

Ciertos tratamientos del cancer administrados durante la infancia, la adolescencia o en la edad adulta joven pueden
aumentar el riesgo de desarrollar complicaciones cardiovasculares de salud. Es importante que usted esté consci-
ente de estos riesgos para que practique habitos saludables que puedan ayudar a prevenir problemas cardiovascu-
lares.

é¢Qué aumenta el riesgo de tener sobrepeso o ser obeso?
Factores de tratamiento:

e La radiacion al cerebro o la cabeza (especialmente en dosis de 18 Gy o superior)

e (irugia al cerebro que afecta la zona del mesencéfalo (que contiene la glandula pituitaria)
Otros factores de riesgo conocidos:

e (Comer en exceso

e Tener una dieta alta en grasas y azlcares

e No tener actividad fisica regular

e Tener ciertas condiciones médicas, como una tiroides hipoactiva (hipotiroidismo), o niveles muy bajos de la
hormona de crecimiento

éQué aumenta el riesgo de presion arterial alta?
Factores de tratamiento:
e |fosfamida
e (Cisplatino
e (Carboplatino
e Radiacion a los rifiones, incluyendo el abdomen, el costado, y la irradiacion corporal total (TBI)
e La extirpacion de un rifidn (ver el Health Link relacionado: “La salud con un solo rifion”)

e Transplante de células hematopoyéticas (particularmente si se complica por la enfermedad cronica de injerto
contra huésped)
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Otros factores de riesgo conocidos:
¢ Tener sobrepeso 0 ser obeso
e Tener antecedentes familiares de hipertension
e No hacer actividad fisica regular
e (Comer una dieta alta en sal

éQué aumenta el riesgo de niveles de colesterol daiiinos (incluyendo niveles altos de
triglicéridos y HDL bajo)?

Factores de tratamiento:

e Irradiacion corporal total (TBI)

¢ Radiacion abdominal
Otros factores de riesgo conocidos:

e Ser obeso

e Tener antecedentes familiares de niveles de colesterol poco saludables

e No hacer actividad fisica regular

e Tener una dieta alta en grasa
éQué aumenta el riesgo de niveles altos de aziicar en la sangre / diabetes mellitus?
Factores de tratamiento:

e Radiacion al abdomen

e Irradiacion corporal total (TBI)

e Tratamiento prolongado con corticosteroides como la prednisona o dexametasona
Otros factores de riesgo conocidos:

e Tener sobrepeso o0 ser obeso (tenga en cuenta que los sobrevivientes que recibieron TBI pueden estar en
mayor riesgo, incluso si no tienen sobrepeso 0 son obesos)

¢ Tener antecedentes familiares de diabetes
¢Como puedo saber si tengo sobrepeso o soy obeso?

Consulte a su médico sobre su peso para determinar si tiene un peso saludable para su estatura, edad y nivel de
actividad. El indice de masa corporal (IMC) es una herramienta que su médico puede utilizar para determinar si
usted tiene un peso saludable. En www.cdc.gov/healthyweight/assessing/bmi/ encontrara calculadoras de IMC e
informacion sobre como interpretar los resultados.

éQué puedo hacer para reducir mi riesgo de complicaciones cardiovasculares?

e Hagase chequeos regulares y siga las recomendaciones de su proveedor de salud para la frecuencia con la
que debe chequear su presion arterial y pruebas de sangre para evaluar los niveles de colesterol y/o de la
glucosa.

e (Coma una dieta saludable (ver el Health Link relacionado: “Manteniéndose saludable a través nutricion y
actividades fisicas”).
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e Sies capaz, aumente la actividad fisica (ver el Enlace de la salud relacionado: “Manteniéndose saludable a
través nutricion y actividades fisicas”).

e Evite fumar. Si esta interesado en dejar de fumar hay asistencia en linea de los Institutos Nacionales de la
Salud disponible en www.espanol.smokefree.gov

e Sj usted tiene sobrepeso, es obeso, 0 tiene presion arterial alta, niveles de colesterol poco saludablesy /o
niveles altos de azucar en la sangre, consulte a su médico con regularidad. Siga las recomendaciones para
pruebas adicionales, si es necesario, y para el tratamiento continuo de su estado de salud.

e Enalgunos casos, los medicamentos pueden ser necesarios para tratar estas condiciones. Si le recetan me-
dicamentos, asegurese de tomarlos regularmente y seguir cuidadosamente las instrucciones de su proveedor
de atencion médica.
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Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto
por una subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion
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Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en Ia infancia, la adolescencia o la edad adulta
temprana, asi como los Health Links que las acompaian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo de Late
Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up Guidelines
Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y
no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros
criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo tampoco
pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como unica fuente de orientacion para la
evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y
al proveedor de atencién médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores,
representantes, empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (i) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo,
indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo,
accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s
Oncology Group mediante la adopcién de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o reproduccion
del Contenido Informativo.
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Cataratas después del tratamiento de cancer

El tratamiento del cancer infantil a veces requiere el uso de medicamentos o radiacion que pueden aumentar el
riesgo de desarrollar cataratas. Debido a que la vision tiene un impacto significativo en la vida diaria, es impor-
tante que los sobrevivientes que recibieron estos tratamientos se hagan un examen de los o0jos regularmente.

é¢Qué es una catarata?

Una catarata es una nubosidad (opacidad) del cristalino, la lente interna del ojo, que normalmente es clara 'y
transparente. Las cataratas a menudo se desarrollan lentamente, pero a medida que la opacidad aumenta, la
vision puede verse afectada.

éComo la catarata afecta la vision?

Los ojos son organos extraordinarios que permiten que la luz se convierta en impulsos que se transmiten al
cerebro, donde se perciben las imagenes. La luz entra al ojo a través de una capa transparente de tejido cono-
cida como cérnea. La cornea concentra y enfoca la luz, y la envia a través de la abertura del ojo conocida como
pupila. La pupila controla la cantidad de luz que entra en el 0jo. Detras de la pupila esta el eristalino del ojo, que
enfoca la luz hacia la retina, membrana a lo largo de la pared posterior del ojo. Las células nerviosas en la retina
convierten la luz en impulsos eléctricos y los envian a través del nervio éptico al cerebro, donde se percibe la
imagen. Cuando el cristalino se vuelve opaco debido a una catarata, la imagen que se envia a la retina es
borrosa.

Cristaling

éCuadles son los sintomas de una catarata?
Los sintomas comunes de las cataratas incluyen:
e Vision borrosa sin dolor
e Sensibilidad a la luz y deslumbramiento
e Vision doble en un ojo
e \Vision nocturna deficiente
e Decoloracion o coloracion amarillenta de los colores

e |anecesidad de cambios frecuentes en las recetas de
gafas (anteojos) o lentes de contacto

Nervio oplico
éCuales terapias de cancer aumentan el riesgo de
desarrollar cataratas?
Ciertos medicamentos que incluyen:
e Busulfan
e (Corticosteroides, como la prednisona y la dexametasona
Radioterapia en las siguientes areas:
e Enelojoy el tejido circundante (Orbitas)
e |acabeza o el cerebro

e Lairradiacion corporal total (TBI)
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El riesgo de cataratas aumenta con:

e Dosis de radiacion mas altas

e Exposicion frecuente a la luz solar

e El paso del tiempo (entre mas tiempo desde que el sobreviviente termind su terapia)
é¢Qué monitoreo se recomienda?

e Hacerse un examen de los 0jos cada afio durante su chequeo de rutina

e Ver un especialista de ojos (oftalmdlogo u optometrista) para una evaluacion completa de los ojos cada afio
si tuvo:

— Irradiacion corporal total (TBI)
— Radiacion a la cabeza, el cerebro o los 0jos
— Un tumor que involucrd el 0jo

éComo se tratan las cataratas?

No todas las cataratas necesitan tratamiento. En muchos casos, un oftalmélogo puede monitorear la vision
cuidadosamente durante varios afnos, y le recomendara si es necesario el tratamiento y cuando se debe hacer. El
Unico tratamiento para las cataratas es la extirpacion quirdrgica del cristalino del ojo y su sustitucion por un lente
artificial. Hoy en dia, la cirugia de cataratas es un procedimiento de bajo riesgo que se realiza de forma ambula-
toria y por lo general tiene éxito en la restauracion de la vision.

¢Como puedo mantener mis ojos lo mds sanos posible?
e Use gafas de sol con proteccion ultravioleta (UV) cuando se exponga a la luz del sol.

e Participe en deportes, asegurese de seleccionar gafas de proteccion que sean apropiadas para el deporte.
Las gafas debe ser correctamente ajustadas por un profesional del cuidado de la vision.

e Evite los juguetes con partes afiladas, sobresalientes, o proyectiles.
¢ Nunca juegue con fuegos artificiales o luces de bengala de cualquier tipo para evitar accidentes.
e Tenga cuidado cuando utilice productos quimicos domésticos peligrosos.

e Pdngase gafas de proteccion cuando use maquinas de jardineria, cortadoras y cuando trabaje con equipos
peligrosos en el taller.

e Si usted experimenta una lesion ocular, busque atencion médica de inmediato.
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PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL.
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Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante la infancia,
la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico, independientemente de si
el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad adulta
temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo de Late Effects
Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up Guidelines Core
Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y no se
base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencién médica: EI Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros criterios
legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo tampoco pretende
excluir otros procedimientos de seguimiento alternativos razonables. EI Contenido Informativo se proporciona como cortesia, pero no como (nica fuente de orientacion para la evaluacion de
los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y al proveedor de
atencién médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la fecha
de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido Informativo.
Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores, representantes,
empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (i) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo, indemnizar, defender
y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafo (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo, accion legal, litigio,
procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual disponibles
en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s Oncology
Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o reproduccion del Contenido
Informativo.
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Insuficiencia suprarrenal después del tratamiento de cancer

Algunas personas que fueron tratadas por cancer infantil pueden desarrollar problemas endocrinos (hormonales)
como resultado de cambios en la funcion del complejo sistema de glandulas conocido como el sistema endocrino.

éQué es el sistema endocrino?

El sistema endocrino es un grupo de glandulas que regula muchas de las funciones del cuerpo, incluyendo el
crecimiento, pubertad, nivel de energia, produccion de orina, y reacciones al estrés. Las glandulas del sistema
endocrino incluyen la hipdfisis o glandula pituitaria, hipotalamo, tiroides, pancreas, glandulas suprarrenales, los
ovarios (en las mujeres), y los testiculos (en los hombres). El hipotalamo y la hipdfisis a veces se conocen como
las “glandulas maestras o principales” porque controlan muchas de las otras glandulas del sistema endocrino.
Desafortunadamente, algunos tratamientos del
cancer infantil pueden danar el sistema endocri-
no y producir una variedad de problemas.

éQué son las hormonas?

Las hormonas son mensajeros quimicos que
llevan informacion de las glandulas endocrinas
a las células de todo el cuerpo a través del

flujo sanguineo. El sistema endocrino produce
muchas hormonas (tales como la hormona de
crecimiento, las hormonas sexuales, suprarre-
nales, y tiroideas) que trabajan conjuntamente
para mantener funciones especificas del cuerpo.

éQué es la insuficiencia suprarrenal?

La insuficiencia suprarrenal es causa de la
deficiencia de la hormona pituitaria conocida
como la hormona adrenocorticotropica (ACTH).
Las glandulas suprarrenales (situadas en la
parte superior de los riflones) son estimuladas
por la ACTH para producir una hormona con-
ocida como cortisol. Si la hipofisis no produce
suficiente ACTH, el cortisol no sera entonces producido por las glandulas suprarrenales. El cortisol es importante
para la salud, ya que ayuda a mantener el azticar en la sangre en un nivel normal y ayuda al cuerpo a manejar los
estreses fisicos, como las fiebres o lesiones.

¢Cudles son los factores de riesgo de insuficiencia suprarrenal?
e La radiacion al cerebro, especialmente con las dosis mas altas (30 Gy o 3000 cGy/rads 0 mas).
e La extirpacion quirdrgica de la hipdfisis

éCudles son los sintomas de la insuficiencia suprarrenal?

En circunstancias normales, puede que no haya ningun sintoma en absoluto, o puede haber sintomas leves, tales
como fatiga, debilidad, falta de apetito, 0 mareos. Sin embargo, en circunstancias de estrés, tales como fiebre,
infeccion, cirugia o lesion, los sintomas pueden llegar a ser graves, y pueden incluir vomito, diarrea, niveles bajos
de azucar en la sangre y deshidratacion.
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é¢Cuales pruebas se recomiendan?

Las personas que recibieron radiacion en una dosis de 30 Gy (3000 cGy / rads) 0 mas a la zona central del
cerebro (eje hipotalamo-hipofisario) deben tener una prueba de sangre anual para evaluar el nivel de cortisol, y
una evaluacion anual por un deben tener una evaluacion anual por un endocrindlogo (especialista en hormonas).
Cualquier persona que tenga sintomas que sugieran una insuficiencia suprarrenal también debe ser evaluada por
un endocrinologo.

éComo se trata la insuficiencia suprarrenal?

La insuficiencia suprarrenal se trata con hidrocortisona, un medicamento que se administra por via oral todos los dias
en un horario regular. En situaciones de mayor estrés, como una enfermedad o cirugia, la dosis de hidrocotisona se
incrementa y se puede administrar por inyeccion si es necesario. Si usted tiene insuficiencia suprarrenal, debe usar
un brazalete de alerta médica para que en caso de un accidente o enfermedad repentina, los trabajadores médicos
de emergencia puedan estar al tanto de sus necesidades especiales de salud.
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la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.
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Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifos, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica
y no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: EI Contenido Informativo no esté destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir
otros criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo
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Dolor crénico después del tratamiento de cancer

El dolor es una experiencia comun durante el tratamiento del cancer, ya sea como resultado del propio cancer o
del tratamiento. Por lo general, después de que se termina el tratamiento, no hay mas dolor. Para algunas personas,
sin embargo, el dolor continua siendo un efecto secundario del cancer o el tratamiento, incluso cuando el cancer
esta en remision y el tratamiento ha terminado. Para los sobrevivientes de cancer, el dolor a largo plazo puede
ocurrir por una variedad de razones, tales como dafos a los huesos, articulaciones, 0 a los nervios debido al trata-
miento con radiacion, cirugia, ciertos medicamentos de quimioterapia, 0 a los corticosteriodes.

éCual es la diferencia entre dolor agudo y dolor crénico?

El dolor agudo es generalmente el resultado de una enfermedad (como el cancer), lesiones y / o la cirugia y gen-
eralmente se limita a un periodo de tiempo limitado. El dolor agudo tiene un propdsito biologico, es decir, el dolor nos
avisa que estamos heridos o enfermos para asi nosotros poder protegernos.

El dolor cronico dura después de que el padecimiento o dafio se ha curado. El dolor cronico es problematico
porque entre mas tiempo dura el dolor, mas complicado puede llegar a ser, sobre todo en la forma que podria afectar la
calidad de vida de un sobreviviente.

El dolor es muy complejo

Los proveedores de salud pensaban que la cantidad de dolor que una persona experimentaba estaba directa-
mente relacionada con el grado de dafio fisico a los tejidos del cuerpo. En el presente, los proveedores de salud
saben que el dolor que cada persona experimenta es determinado por muchos factores fisicos, emocionales y
cognitivos que son unicos en cada individuo.

Estudios recientes que usan tecnologias nuevas para estudiar el cerebro confirman que muchos procesos estan
implicados en el dolor crénico. La experiencia del dolor es el resultado de un intercambio complejo de infor-
macion de muchas areas diferentes del cerebro. Estos estudios también nos han ayudado a comprender que el
dolor a veces puede persistir (incluso cuando la lesion original se ha curado), debido a cambios en la forma en
que el cuerpo envia y recibe las sefiales de dolor.

Los proveedores de salud han encontrado que diferentes personas perciben el dolor de diferentes maneras. Es-
tas diferencias se pueden ver en los estudios de imagenes cerebrales cuando estos individuos clasifican el dolor
que sienten a una misma fuente de dolor, 0 “estimulo”. Es decir, algunas personas parecen ser muy sensibles,
mientras que otros pueden reportar sentir poco dolor, incluso con el mismo estimulo. Aunque pueda haber nac-
ido con algunas de estas diferencias, los factores ambientales también tienden a desempefiar un papel impor-
tante. Factores como la edad, sexo, nivel de desarrollo, tradiciones familiares y culturales, experiencia previa al
dolor, y las circunstancias que rodean al padecimiento —todos influencian en como un sobreviviente de cancer
podria interpretar, experimentar, y sobrellevar el dolor.

El dolor y la salud psicoldgica

Los factores psicoldgicos estan implicados en la cantidad de sufrimiento que se experimenta, o lo angustiante
que el dolor podria ser para cada individuo. Ademas, otros factores, como el ambiente familiar o de trabajo,
también pueden afectar la habilidad para sobrellevar el dolor.

En el caso de dolor crénico que dura meses y anos, es posible que los sobrevivientes de cancer se sientan cada
vez mas deprimidos si no tienen formas de sobrellevar el dolor de una manera saludable.

Los sobrevivientes con dolor a veces pueden llegar a sentirse frustrados y enojados, especialmente si el dolor
les impide hacer comenzar a sentirse impotente, desarrollar una baja autoestima y evitar asumir retos y opor-
tunidades de crecimiento personal. El dolor puede llegar a ser un ciclo problematico.
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Por ejemplo, un sobreviviente podria dejar de mantenerse activo porque tiene miedo de desencadenar o
empeorar su dolor. Sin embargo, entre menos activo es el individuo, sus musculos se vuelven mas débiles,
lo que puede empeorar el dolor.

A veces, las personas comienzan a anticipar las sensaciones fisicas de dolor con temor. Pueden retirarse de
las actividades sociales o comunitarias para evitar tener que sobrellevar el dolor en situaciones publicas y
pueden aislarse cada vez mas. Como resultado puede surgir la depresion, la ansiedad y el estrés cronico, lo
que puede hacer que el dolor empeore. Esto también puede llevar a cambios fisicos en el cuerpo asociados
con el estrés, la depresion y la ansiedad los que podrian reducir el umbral de dolor.

¢Como se trata el dolor?

Afortunadamente, hay maneras de controlar y sobrellevar el dolor cronico. El dolor cronico puede ser
tratado con medicina, sin medicina por medio de tratamientos de comportamiento (tales como la relajacion
0 meditacion), o por una combinacion de ambos. Los tratamientos no medicinales se pueden utilizar junto
con medicamentos para controlar el dolor durante del tratamiento del cancer. Estudios de pacientes que
sufren dolor cronico muestran que el entrenamiento en la habilidad para sobrellevar el dolor puede ayudar
a aumentar la confianza en si mismo y a reducir la angustia debido al dolor. Cambios en como una persona
sobrelleva el dolor, asi como lo que piensa sobre su dolor, pueden producir cambios positivos en el
comportamiento, tales como hacer mas ejercicio, mejorar el ritmo de las actividades, mejor cumplimiento al
tomar los medicamentos, y mayor participacion en las actividades sociales.

Las destrezas en el comportamiento pueden ser Utiles en el tratamiento del dolor, asi como para
sobrellevarlo.Técnicas especificas incluyen la relajacion, meditacion, visualizacion guiada, distraccion,
y el pensamiento redirigido, asi como también el cambio de ideas y creencias sobre el dolor y su
significado. Otros enfoques efectivos incluyen los grupos de apoyo, el masaje, la musica, y la terapia
enfocada en el control del dolor y el cambio o modificacion del comportamiento.

Informacion adicional sobre el dolor cronico esta disponible en los siguientes sitios web:
www.americanpainsociety.org

Escrito por Sunita K. Patel, PhD, City of Hope Comprehensive Cancer Center, Duarte, CA. Revisado por

Scott Hawkins, LMSW; Wendy Landier, PhD, CPNP; y Joan Darling, PhD.

Traducido por Claudia Cornejo, BA y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.

Traduccion revisada por Ricardo J. Flores, MD y Monica Gramatges, MD, Baylor College of Medicine, Houston, TX. Baylor Col-
lege of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una subvencion
generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante la infancia,
la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico, independientemente de si
el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en Ia infancia, la adolescencia o la edad adulta
temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo de Late Effects
Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up Guidelines Core
Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).
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Para pacientes con cancer (si son nifos, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y no se
base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros criterios
legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo tampoco pretende
excluir otros procedimientos de seguimiento alternativos razonables. EI Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de orientacion para la evaluacion de
los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y al proveedor de
atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la fecha
de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido Informativo.
Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores, representantes,
empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo, indemnizar, defender
y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo, accion legal, litigio,
procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual disponibles
en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s Oncology
Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o reproduccion del Contenido
Informativo.
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Cancer colorrectal: ¢(¢Esta usted en riesgo?

El riesgo de cancer aumenta en todas las personas a medida que envejecen. Dependiendo del tratamiento espe-
cifico que ha recibido contra el cancer infantil, usted puede tener un mayor riesgo de desarrollar

cancer colorrectal (cancer de colon o recto). Es importante entender ese riesgo para que usted tome medidas
para proteger su salud.

éQué es el cancer colorrectal?

El cancer colorrectal es un tipo de cancer que ocurre en el colon (intestino grueso) o recto (las ultimas pulgadas
del intestino grueso). El cancer colorrectal es la segunda causa principal de muerte por cancer en los Estados Uni-
dos. Muchas de estas muertes ocurren porque el cancer se encuentra demasiado tarde para ser curado. Si el cancer
colorrectal se encuentra lo suficientemente temprano, por lo general se puede curar.

éCuales son los factores de riesgo?

Varios estudios han demostrado que las personas que fueron tratadas con radiacion en el abdomen, la pelvis
o la columna vertebral o radiacion corporal total durante la infancia, la adolescencia o la edad adulta joven tienen
un mayor riesgo de desarrollar cancer colorrectal. Por esa razon es importante que usted obtenga sus registros de
radioterapia para que sepa que tipo de radiacion que recibid.

Otros factores de riesgo conocidos en el desarrollo de cancer colorrectal incluyen:
e Haber tenido cancer colorrectal o polipos intestinales previamente
e Tener un pariente cercano (hermano, hermana, padre o hijo) que ha tenido cancer colorrectal antes de los 50 afios
e Tener colitis ulcerosa o enfermedad de Crohn
e Tener un sindrome de cancer de colon hereditario (como la poliposis adenomatosa familiar)
éCuales son los signos de cancer colorrectal?

La mayoria de los canceres colorrectales comienzan como un pdlipo. Un p6lipo comienza como un pequeio,
crecimiento inofensivo en la pared del colon o del recto. Sin embargo, a medida que el polipo se hace mas
grande, se puede convertir en un cancer que crece y se extiende. Durante la etapa temprana del cancer colorrectal,
los signos externos o sintomas de alerta para usted o su médico de que el cancer esta presente son raros. Es por
esto que la deteccion temprana es tan importante. Una vez que el cancer avanza mas, los siguientes signos pueden
ser evidentes. Si usted tiene alguno de estos sintomas, debe consultar a su médico de inmediato:

e Sangrado del recto

e Sangre en las heces 0 en el inodoro después de tener una evacuacion intestinal

e Un cambio en la forma de las heces

e (Calambres dolorosos en el estomago inferior

e Una sensacion de malestar o urgencia de tener una evacuacion intestinal cuando no hay necesidad
e Un cambio en la frecuencia normal de las evacuaciones intestinales

Otras condiciones médicas pueden causar los mismos sintomas. Usted debe ser evaluado por su profesional de la
salud para averiguar la razon de sus sintomas.
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éCuando es probable que ocurra el cancer colorrectal?

En la poblacion general, el cancer colorrectal es mas probable que ocurra entre los 45 y 65 afios de edad. En

los sobrevivientes de cancer que fueron tratados con radiacion abdominal, pélvica, espinal, o radiacion corporal total
(TBI), el cancer colorrectal puede ocurrir antes. El riesgo comienza a aumentar alrededor de 10 afios después de la
radioterapia.

éQué puedo hacer para proteger mi salud?

La mayoria de las personas que recibieron radioterapia en el abdomen, la pelvis, la columna vertebral, o radiacion
corporal total (TBI) no desarrollaran cancer colorrectal. Sin embargo, si recibio este tipo de radiacion, es importante
entender que el riesgo es mayor para usted que para otras personas de su edad que nunca recibieron radiacion. Por
lo tanto, la mejor manera de proteger su salud es tomar medidas para monitorear cuidadosamente su colon. De
esta manera, si se desarrolla un cancer, puede ser detectado en sus primeras etapas, cuando el tratamiento es
mas eficaz.

é¢Qué monitoreo se recomienda?

Si usted fue tratado con radioterapia en el abdomen, la pelvis, la columna vertebral, o radiacion corporal total (TBI)
durante la infancia, adolescencia o la edad adulta joven, debe ser examinado para el cancer colorrectal empezando
5 afos después de su radiacion o cuando llegue a 30 afios (lo Ultimo que ocurra). Debe hablar con su médico sobre
cual opcion sera mejor para Ud. Estas opciones incluye pruebas basadas en heces cada 3 afos o colonoscopia
cada 5 afios.

éQué es una prueba basada en heces?

Si elige hacer una prueba basada en heces, necesitara proveer una muestra de heces, que sera enviado a un labora-
torio para comprobar si hay signos del cancer colorrectal.

éQué es una colonoscopia?

La colonoscopia es un procedimiento en el que un tubo delgado y flexible conectado a una camara de video se
inserta en el recto y lentamente se guia hacia el colon. El médico puede observar todo el colon en un monitor, y
puede eliminar cualquier pdlipo o crecimiento a través del tubo durante el examen. Una colonoscopia requiere

una “ limpieza del colon “ el dia o la noche antes del procedimiento para vaciar los intestinos. Su médico le dara
instrucciones sobre como hacerlo. La colonoscopia puede ser incomoda, pero por lo general no es dolorosa. Antes
de someterse a esta prueba, se le dara un medicamento para que se sienta relajado y con suefio.

¢Hay algo mads que pueda hacer para minimizar el riesgo?

Los siguientes cambios de estilo de vida podran reducir el riesgo de cancer colorrectal y le ayudaran a mantenerse
lo mas saludable posible:

e (Coma una variedad de alimentos saludables, con énfasis en granos, frutas y verduras.
— Coma cinco 0 mas porciones de varias verduras y frutas todos los dias.
— Preferiblemente elija granos enteros en lugar de granos y azlcares procesados (refinados).

— Limita el consumo de carnes rojas, especialmente las carnes procesadas (como salchichas o bologna) y
aquellas altas en grasa.

— Elija alimentos que le ayudaran mantener un peso saludable.
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e Adopte un estilo de vida fisicamente activo.

— Participe en actividad fisica que es al menos moderada (como caminar a paso ligero) durante 30 minutos o
mas, por cinco dias 0 mas a la semana.

— Participar por 45 minutos 0 mas en una actividad moderada o vigorosa (actividades como correr, en las que
uno no es capaz de mantener una conversacion sin necesidad de recuperar el aliento) por cinco dias 0 mas
por semana puede reducir atin mas su riesgo de cancer colorrectal.

Escrito por Kevin C. Oeffinger, MD, Duke University Medical Center, Durham, NC.

Revisado por Amelia DeRosa, RN, BSN, CPON; Kayla L. Foster, MD, MPH; y Christine Yun, MSN, PNP, CPON.
Traducido por Claudia Cornejo, BAy Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.
Traduccion revisada por Ricardo J. Flores, MD y Monica Gramatges, MD, Baylor College of Medicine, Houston, TX.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una
subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podra encontrar informaciéon médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esté4 disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-
Up Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion
médica y no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no esté destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir
otros criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo
tampoco pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de
orientacion para la evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al
paciente, a la familia y al proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir
de la fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido
Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las
partes relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, Ia revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (j) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios,
directores, representantes, empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta,
a su cargo, indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de
cualquier reclamo, accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: El Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el
mundo. Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad
intelectual disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en
beneficio de Children’s Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar
la difusion o reproduccion del Contenido Informativo.
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Efectos tardios después de la cistectomia

La informacion en este Enlace de la Salud le ayudara a reconocer los signos y sintomas de los problemas de la
vejiga urinaria que pueden ocurrir después de la cistectomia.

éQué es una cistectomia?
Una cistectomia es una operacion para extirpar la vejiga urinaria.
¢Quién necesita una cistectomia?

Dos grupos de sobrevivientes de cancer pueden haber tenido una cistectomia durante su tratamiento contra el
cancer infantil. El primer grupo incluye a los que tuvieron una cistectomia como parte de su tratamiento contra
el cancer. A veces, el tratamiento exitoso de rabdomiosarcoma de la vejiga urinaria y de la prostata, sarcoma de
Ewing, y otros sarcomas en el area pélvica requieren la cistectomia. EI segundo grupo incluye a las personas que
tuvieron una cistectomia debido a las complicaciones del tratamiento, tales como cistitis hemorragica (sangra-
do) o fibrosis de la vejiga (tejido cicatricial).

¢Como se expulsa la orina del cuerpo después de una cistectomia?

Después de que se extirpa la vejiga urinaria, se crea un nuevo conducto para que la orina pueda salir del cuerpo.
La orina se elimina desde el rifidn en un proceso llamado “derivacion.” Hay tres tipos principales de derivaciones,
en funcion de si la orina fluye espontaneamente del cuerpo (“derivacion incontinente”) o si se recoge en un de-
posito (“derivacion continente”).

Una “derivacion incontinente” generalmente se hace a través de una parte del intestino delgado que se sepa-
ra del resto del intestino y se llama “conducto ileal” o0 “urostomia”. El conducto ileal esta conectado a la parte
exterior del abdomen a través de una abertura llamada “estoma”. Internamente, los uréteres desembocan en el
conducto, que luego sirve como conducto para que la orina fluya directamente a través de la estoma.

Hay dos tipos de “derivaciones continentes.” El primero es la derivacion continente cutanea. Este deposito
esta hecho de intestino y se coloca dentro del abdomen frente a los rifiones. Los uréteres se conectan entonces a
esta bolsa. El apéndice u otro pedazo corto del intestino delgado se utiliza para crear una extension de esta bolsa a
través de la pared abdominal hacia la superficie de la piel, a menudo alrededor del ombligo. Esta abertura se llama
“estoma”. Este disefio evita que la orina fluya de nuevo al rifion (reflujo) o se derrame hacia fuera sobre la piel.

La orina se acumula en el depdsito, y se quita varias veces al dia mediante la insercion de un catéter (tubo) en el
estoma.

El segundo tipo de derivacion continente se realiza haciendo una nueva vejiga del intestino y se denomina
“neovejiga ortotdpica”. La neovejiga se conecta directamente a la uretra. Algunas personas con una neovejiga
peuden orinar de forma natural, mientras que otras pueden requerir un cateterismo para vaciar la vejiga.

éQué problemas pueden ocurrir después de la cistectomia?

Las personas que tienen un conducto ileal o bolsa ileal pueden experimentar pérdida de orina alrededor del
estoma. Esto puede conducir a la irritacion de la piel y la infeccion en el sitio del estoma. El tejido cicatricial
(“estenosis”) se puede formar alrededor de los uréteres o el conducto y bloquear el flujo de orina desde los
rifiones. También puede ocurrir el reflujo de orina hacia el rifion, lo que aumenta el riesgo de una infeccion de las
vias urinarias o calculos renales.

La incontinencia, o incapacidad para controlar el paso de la orina, puede ocurrir después de que se forma una
neovejiga. Las personas con este problema pueden beneficiarse de un re-entrenamiento muscular con el fin de
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controlar la miccion con eficacia. Si hay una fuga persistente de orina, las pruebas de presion de la neovejiga y
uretra pueden ayudar a determinar el curso de tratamiento.

A veces, las cirugias de la vejiga que implican porciones del intestino delgado causan niveles anormales de
quimicos y grasas en la sangre. Estos problemas pueden resultar en diarrea, calculos renales, y / 0 niveles bajos
de vitamina B12.

La cistectomia también puede aumentar el riesgo de disfuncién sexual en hombres y mujeres. Para tratar esta
complicacion pueden utilizarse la cirugia y los medicamentos.

éQué puedo hacer si tengo un problema después de la cistectomia?

Si usted tuvo una cistectomia, necesitara a lo largo de su vida un seguimiento a cargo de un urélogo. Una
enfermera especialista enterostomal puede darle consejos sobre el cuidado de la piel, el ajuste del aparato, y los
suministros. La enfermera también puede ayudarle si hay problemas con el cateterismo.

éQué monitoreo se recomienda?

Si ha tenido enterocistoplastia ileal (cirugia de la vejiga que implica una porcion del intestino delgado) usted debe
hacerse cada afio una prueba de sangre para verificar su nivel de vitamina B12, empezando a los 5 afos después
de la cirugia de la vejiga.

é¢Cuando debo llamar a mi médico?

Llame a su médico cuando tenga fiebre, dolor en la mitad de la espalda o al lado, sangre en la orina, 0
irritacion severa de la piel. Si usted mismo se hace la auto-cateterizacion y tiene dificultad para insertar el
catéter, esta es una emergencia meédica que requiere atencion inmediata. Esta complicacion puede deberse a
que la bolsa se ha roto, 0 que la bolsa se va romper si el deposito no se puede drenar correctamente. Esto puede
resultar en una infeccion grave como resultado de la fuga de orina al abdomen o a la pelvis. Si usted ha tenido
una cistectomia, y tiene vomito o dolor abdominal, comuniquese con su proveedor de atencion médica de inmedi-
ato. Estos sintomas pueden indicar una obstruccion en el intestino a causa de tejido cicatricial.

Revisado por Patricia Shearer, MD, MS, Emory Healthcare, Johns Creek, GA; Michael L. Ritchey, MD, Phoenix Childrens
Hospital, Phoenix, AZ; Fernando A. Ferrer, MD, Children’s Hospital and Medical Center of Omaha, Omaha, NE; y Sheri L.
Spunt, MD, Lucile Packard Children’s Hospital Stanford University, Palo Alto, CA.

Revisado por Jill Meredith, RN, BSN, 0CN®; Melissa M. Hudson, MD; y Joan Darling, PhD. Traducido por

Claudia Cornejo, BA 'y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.

Traduccion revisada por Ricardo J. Flores, MD y Monica Gramatges, MD, Baylor College of Medicine, Houston, TX.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una
subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podrd encontrar informaciéon médica adicional para los sobrevivientes al cdncer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links estd disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).
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Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y no se base
en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros criterios
legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo tampoco pretende
excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de orientacion para la evaluacion de los
sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y al proveedor de atencién
médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la fecha de
publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology GroupYy las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group Yy las partes relacionadas:
Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido Informativo. Usted acepta los
siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores, representantes, empleados, agentes y
miembros de Children’s Oncology Group y as organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo, indemnizar, defender y mantener indemne a las Partes
Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo, accion legal, litigio, procedimiento o demanda relacionados con
o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo. Children’s
Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual disponibles en virtud de la ley.
Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s Oncology Group mediante la adopcion
de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o reproduccion del Contenido Informativo.
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Salud dental después del tratamiento de cancer

El tratamiento contra el cancer durante la infancia a menudo aumenta el riesgo de problemas dentales. Como sobre-
viviente de cancer infantil, es importante que usted entienda las razones por las que el cuidado dental es primordial
para mantener su salud.

éCuales son los factores de riesgo de tener problemas dentales después del tratamiento
del cancer infantil?

¢ Tratamiento con quimioterapia antes de que sus dientes permanentes fueran formados, sobre todo si tenia
menos de 5 afios de edad en el momento de su tratamiento.

e Terapia de radiacion que incluyd boca y/o glandulas salivales
e Terapia con yodo radiactivo (ablacion tiroidea con I-131)

¢ Tratamiento con azatioprina (a veces se administra a pacientes que reciben un trasplante de células
hematopoyéticas [HCT por sus siglas en inglés])

e Enfermedad crénica de injerto contra huésped (cGVHD por sus siglas en inglés) asociada con HCT

é¢Qué problemas dentales pueden ocurrir después del tratamiento contra el cancer
infantil?

La quimioterapia y la radiacion pueden afectar a la salud de los dientes. Los sobrevivientes de cancer infantil
pueden tener un mayor riesgo de desarrollar caries, tener un desarrollo anormal de los dientes, las raices de los
dientes y el esmalte dental protector, asi como dientes pequefios 0 ausentes. Es importante compartir los an-
tecedentes del tratamiento del cancer infantil con el profesional de la salud dental y acudir a limpiezas dentales
periodicas cada 6 meses para preservar la salud dental.

Ademas de afectar a los dientes, los tratamientos contra el cancer también pueden afectar a las glandulas
salivales, las encias, los botones gustativos, los huesos de la mandibula y la articulacion (llamada articulacion
temporomandibular o “ATM”) entre la mandibula superior e inferior.

éQué se puede hacer cuando hay estos problemas?

El cuidado de los dientes y las encias es siempre importante, y es ain mas importante si ha recibido radioterapia o
quimioterapia a una edad temprana. Si sus encias no son saludables, se pueden encoger, causando una infeccion
en el hueso que sostiene las raices. Este hueso puede disolverse lentamente, causando que los dientes se aflojen.
Esta condicion se llama periodontitis (inflamacion que rodea el diente). La periodontitis puede prevenirse mediante
el cepillado correcto de los dientes y las encias asi como con el uso de hilo dental entre los dientes al menos una
vez al dia. El buen cuidado de los dientes y las encias, combinado con visitas rutinarias a su dentista, puede preve-
nir el desarrollo de caries y enfermedades de las encias.

Si sus dientes permanentes no se desarrollan en forma normal, puede que necesite empastes o coronas con el

fin de mejorar su sonrisa y la funcion de sus dientes. A veces es necesaria la cirugia reconstructiva para corregir
el bajo crecimiento 0seo de la cara o la mandibula. La radiacion a veces puede hacer dificil abrir la boca comple-
tamente (trismo), o causar algunas cicatrices y endurecimiento de los musculos de la mandibula (fibrosis). Los
gjercicios de estiramiento de la mandibula pueden reducir la fibrosis y mejorar su capacidad para abrir la boca. Su
dentista puede darle instrucciones o enviarlo a terapia ocupacional para aprender estos ejercicios. Si usted tiene
dientes torcidos 0 pequefios, se pueden mejorar mediante la restauracion adhesiva (aplicando una capa fina de
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material plastico en la superficie frontal de los dientes para cubrir cualquier defecto). Si necesita frenos (braquets),
su dentista le hara una radiografia panoramica de los dientes para ver si los dientes, las raices y el hueso de soporte
son suficientemente fuertes para los frenos. Si recibid dosis altas de radiacion en la cara o boca y necesita una
cirugia dental, usted puede tener un mayor riesgo de desarrollar un problema de curacion de hueso (osteorradione-
crosis) después de la cirugia. Su dentista debe discutir este posible problema con un oncélogo de radiacion antes de
cualquier cirugia dental. Si tuvo un trasplante alogénico de células madre o de médula 6sea (de un donante que no
sea usted), es importante que su dentista lo sepa para que pueda monitorear los cambios que indican la enferme-
dad crénica de injerto contra huésped.

éQué es xerostomia y qué debo hacer si la tengo?

La sequedad en la boca, también llamada “xerostomia” puede ocurrir después de la radiacion en la cabeza o
cuello. Otros problemas relacionados con la xerostomia incluyen dolor de garganta persistente, sensacion de ardor en
la boca y las encias, problemas para hablar, dificultad para tragar, ronquera, o conductos nasales secos. La se-
quedad de la boca es un resultado de la disminucion de la saliva y/o engrosamiento de la saliva, y puede conducir
al desarrollo de caries.

Beber liquidos con frecuencia y el uso de saliva artificial puede ayudar a aliviar los sintomas de la xerostomia.

Los dulces sin aztcar estimulan la produccion de saliva. Los habitos adecuados de cepillado son muy importantes
para las personas con xerostomia, asi como limitar el consumo de caramelos y otros dulces. Su dentista puede
recomendarle la aplicacion de un gel de fluoruro en los dientes cuando menos una vez al dia. El fluoruro actuia sobre
el esmalte de los dientes para hacerlo mas resistente a las caries. Consulte a su dentista si debe usar fluoruro a
diario.

¢Debo tomar alguna precaucion especial cuando me hagan un trabajo dental?
Siempre informe a su dentista si tiene las siguientes condiciones de salud:

e Esplenectomia (extirpacion quirtrgica del bazo)

¢ Altas dosis de radiacion al bazo (40 Gy-4000 cGy / rads 0 mas)

e Sustitucion o reparacion de valvulas cardiacas con material artificial o protésico

e Enfermedad cronica de injerto contra huésped (cGVHD) actualmente activa (después de un trasplante de
células hematopoyéticas)

En cualquiera de estas situaciones, las bacterias que normalmente entran en el flujo sanguineo durante el trabajo
dental pueden aumentar el riesgo de infecciones graves. Como medida de precaucion contra la infeccion, si usted tiene
alguna de estas condiciones, puede necesitar antibidticos antes de hacerse cualquier trabajo dental.

Cuando se planee un trabajo dental, preguntele a su dentista si usted necesita tomar antibidticos antes del pro-
cedimiento.

éCudl es el riesgo de desarrollar cancer oral?

Las personas que han tenido radioterapia en la cabeza y el cuello durante la infancia, o que tienen cGVHD después
de un trasplante de médula 6sea o de células madre, pueden tener un mayor riesgo de cancer oral. El uso de
tabaco en cualquier forma o el uso de alcohol en combinacion con fumar aumentan en gran medida este riesgo. La
infeccion con ciertas formas del virus del papiloma humano (VPH) también aumenta este riesgo. Su dentista debe
realizar un examen de deteccion de cancer oral durante cada visita.
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Informe a su dentista de inmediato si usted nota cualquiera de los siguientes:
¢ Una llaga que no sana o que sangra faciimente
¢ Un cambio en el color de los tejidos de la boca
¢ Un bhulto, engrosamiento o un punto aspero en la boca
¢ Dolor, sensibilidad o entumecimiento en cualquier parte de la boca o en los labios

La mayoria de las veces, estos sintomas no indican ningun problema, pero un dentista puede determinar si son
sefales de un problema grave.

éQué debo hacer para mantener los dientes y la boca lo mds sano posible?
Siga estas recomendaciones (a menos que su dentista recomiende algo diferente):

¢ Visite a su dentista regularmente por lo menos cada seis meses. Asegurese de que su dentista
sepa su historia clinica y el tratamiento que recibid. (Pidale a su oncologo un resumen de su tratamiento).
Asegurese de que su visita incluya un examen de deteccion de cancer oral, y asegurese de informar a su dentista si
observa cualquier signo de advertencia de cancer oral.

¢ Pida que se tome una radiografia panoramica antes de los procedimientos dentales / de ortodoncia para evaluar
el desarrollo de las raices de los dientes y determinar si hay necesidad de hacer modificaciones a su plan de
tratamiento dental.

e (Cepille sus dientes por lo menos dos veces al dia.
— Use una pasta dental que contenga fluoruro para ayudar a prevenir el decaimiento dental.
— Coloque el cepillo en un ligero angulo hacia las encias cuando cepille sobre la linea de las encias.
— Utilice un cepillo de dientes de cerdas suaves, segun recomiende su dentista.
— Limpie todas las superficies de los dientes.
— Cepille la lengua para eliminar bacterias que pueden causar mal aliento.
e Use hilo dental al menos una vez al dia

— Use el hilo dental cuidadosamente entre los dientes ya que solamente cepillar no elimina la placa entre los
dientes.

— Utilice un toque suave para evitar lastimar las encias.

— Es normal tener una pequefa cantidad de sangrado cuando use el hilo dental, pero si el sangrado aumen-
ta, 0 si las encias estan rojas e hinchadas, esto puede ser un signo de infeccion y debe informar a su dentis-
ta.

¢ Use enjuagues antibacterianos con fluoruro, libres de alcohol (su dentista puede recomendarle los mejores
para usted).

e Beba liquidos con frecuencia y/o use saliva artificial (disponible sin receta en la mayoria de las farmacias).

¢ Aplique el fluoruro con frecuencia. Su dentista puede recomendar un enjuague de fluoruro diario o un gel
que puede utilizar en su casa después de cepillarse, ademas de la aplicacion de fluoruro especial que usted
pueda recibir en sus limpiezas dentales regulares.

¢ Limite los dulces y los alimentos ricos en carbohidratos.
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¢ No utilice productos de tabaco y use alcohol solamente en moderacion (consulte con su proveedor
de atencion médica para ver si usted puede beber alcohol, ya que el alcohol puede aumentar otros problemas
después del tratamiento del cancer infantil).

¢ Informe a su dentista inmediatamente si desarrolla cualquier signo de infeccion en la boca o las encias,
como enrojecimiento, sensibilidad, sangrado excesivo de las encias, dolor en los dientes y/o el aumento de las
areas de sensibilidad.

Para obtener mas informacion acerca de los problemas de salud dental después del tratamiento del cancer infantil,
visite:
e Sitio web de salud dental de la Asociacion Dental Americana en www.mouthhealthy.org/es-MX

Adaptado por Deborah Lafond, MS, RNCS, PNP, cPON®; Children’s National Medical Center, Washington, DG, de “Save Your Smile” por
Melissa Hudson, MD, St Jude Children’s Research Hospital, After Completion of Therapy (ACT) Clinic, usado con licencia.

Revisado por Sarah Ford, MS, PA-C; Kayla L. Foster, MD, MPH; y Melissa Acquazzino, MD, MS.

Traducido por Claudia Cornejo, BA'y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.

Traduccion revisada por Ricardo J. Flores, MD y Monica Gramatges, MD, Baylor College of Medicine, Houston, TX.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espariol que fue provisto por una
subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podra encontrar informaciéon médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica
y no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencién médica: EI Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir
otros criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo
tampoco pretende excluir otros procedimientos de seguimiento alternativos razonables. EI Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de
orientacion para la evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al
paciente, a la familia y al proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacién, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las
partes relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafos derivados del uso, la revisién o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios,
directores, representantes, empleados, agentes y miembros de Children’s Oncology Group 'y las organizaciones afiliadas; (i) al utilizar, revisar o acceder al Contenido Informativo, usted acepta,
a su cargo, indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de
cualquier reclamo, accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de
Children’s Oncology Group mediante la adopcién de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusién o
reproduccion del Contenido Informativo.
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Manteniéndose saludable a través nutricion y actividades
fisicas

La buena nutricién y el ejercicio regular ofrece muchos beneficios a los sobrevivientes del cancer infantil. Estos
beneficios incluyen:

Promoviendo Curas de 6rganos y tejidos que han sido afectados por el cancer y su tratamiento
El desarrollo de fuerza y resistencia

Disminucion de riesgo de ciertos tipos de canceres de adultos y otras enfermedades como la diabetes, la
hipertension y la obesidad

Disminucion del estrés y desarrollo de un bien estar

El Impacto del Cancer Infantil en la Nutriciéon y Actividad Fisica

Los efectos de cancer de nifio en la nutricion y actividad fisica van a ser diferentes para cada sobreviviente de
cancer. El cancer afecta la nutricion en varias formas. Unos sobrevivientes pueden encontrar que el aumento

de peso es dificil, mientras otros tienen problemas por el aumento de mucho peso. La actividad fisica es un factor
importante en el mantenimiento de un peso saludable. Hay muchos factores que pueden influenciar la habilidad de ser activo
fisicamente de un sobreviviente; sin embargo, el cancer infantil y su tratamiento no debe de ser excusa para no tener una
dieta saludable o mantenerse activo fisicamente. Muchos sobrevivientes, como muchas personas que nunca han tenido
cancer, tienen pobres habitos de salud. Ahora es un buen tiempo para empezar hacer decisiones saludables sobre su lo que
come y mantenerse activo. Estas decisiones pueden tener un efecto positivo en su salud por muchos anos.

El Desarrollo de un Plan de Nutricion Saludable

Sugerencias para una buena alimentacion incluyen:

Escoja una variedad de comidas de todos los grupos de comida. Utilice
la guia personalizada interactiva en www.myplate.gov/myplate-spanish para
ayuda de como desarrollar una dieta balanceada y plan de actividad.

Coma cinco 0 mas porciones de frutas o vegetales, incluyendo frutas citri-
cas y vegetales de color amarillo intenso o verde oscuro.

Cuando tome jugo, escoja uno de 100% fruta o jugo de vegetales, y tenga
un limite de 4 onzas por dia.

Consuma comidas con mucha fibra, como panes de grano, arroz, pasta, y cereales.
Tenga un limite de carbohidratos refinados, incluyendo pan dulce, cereales azucarados, sodas 0 azucar.
Reduzca la cantidad de grasa en sus comidas; cosa al horno, ase a la parilla, o hierba sus comidas.

Limite la cantidad de carne roja que come y substitiyela por pescado, pollo, o frijol. Cuando coma carne roja
seleccione porciones chicas y magras.

Limite comidas con mucha grasa y fritas, como papitas fritas, papitas, hamburguesas, y pizza.
Escoja productos lacteos, y leche bajo en grasa.
Evita comidas con sal, ahumadas, a la parilla, y encurtidas.

Adultos deben de limitar su consumo de bebidas alcohélicas menos de dos al dia para hombres y uno al dia para
muijeres.
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Si necesita perder o ganar peso, consulte con sus proveedores de cuidado de salud y/o un nutricionista para desar-
rollar un plan de nutricion. El uso de suplementos herbales o dietéticos deben de ser discutidos con su equipo. Hay
varias preguntas que se debe hacer para asegurarse que su plan de nutricion va ser efectivo.

¢Tiene una meta realista y alcanzable para su peso?

¢Su plan incluye comidas que va disfrutar comer por el resto de su vida, no nada mas unas semanas 0 meses?
¢Su plan incluye una variedad de comidas?

;Las comidas en su plan estan disponibles en su supermercado?

¢Su plan queda bien con su estilo de vida y su presupuesto?

¢Su plan incluye cambios de vida que le ayudaran a mantener su cambio de peso?

Desarrollando un Plan Saludable de Ejercicio

Revise con su equipo de cuidado medico antes de empezar un plan de ejercicio 0 empezar un nuevo deporte o una
nueva actividad recreacional. Su proveedor de cuidado de salud le puede informar de las actividades que puede hacer
y cuales debe de evitar.

Cuando escoja un plan de ejercicio, hagase estas preguntas:

¢ Tiene metas razonables basadas en su fuerza y capacidad de resistencia?

¢No hay riesgos en hacer la actividad?

¢ Este plan va de acuerdo con su estilo de vida?

;La actividad requiere equipo especial o de proteccion y cubre su presupuesto este gasto?
¢Necesita hacer cambios en el deporte o actividad basada en una necesidad especial?
¢Disfruta este deporte o actividad?

Aqui hay unas sugerencias que le pueden ayudar cuando implemente su plan de ejercicio:

Empiece despacio. No haga actividades que son muy intensas o que lo pongan en riesgo de distencion muscu-
lo.

Empiece su plan de ejercicio con ejercicios de calentamiento y termine con una actividad para enfriarse, como
estirar las piernas y movimientos lentos faciles.

Use postura correcta cuando haga ejercicio.

Haga ejercicio hasta que este cansado, no en dolor.

Identifique los musculos que quiere reforzar y escoja ejercicios que sirven para ese musculo especifico.
Haga ejercicios alternativos para trabajar diferentes musculos y diferentes partes de su cuerpo.

Para prevenir una herida, use el equipo bien y los zapatos correctos. Evita correr y hacer actividades aerdbicas
en el suelo de concreto o asfalto.

La Sociedad Americana de Cancer recomienda que adultos hagan ejercico moderado (caminando rapidamente,
usar la bicileta, jardineria, pasar la aspiradora) por lo menos 150 minutos cada semana, y ejercicio vigorosa (correr,
gjercicios aerobicos, trabajo en el jardin) por lo menos 75 minutos cada semana, 0 una combinacion de estos,
preferiblemente repartidas durante toda la semana. La Sociedad Americana de Cancer recomienda que nifios y
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adolescentes hagan 60 minutos de actividad moderada y vigorosa (correr, ejercicios aerobicos, trabajo en el jardin)
cada dia, y actividad vigorosa tres dias a la semana. Aqui hay sugerencias para tratar de tener actividad fisica en su
rutina diaria.

e Estacione el carro una buena distancia de su trabajo y camine esta distancia extra cada dia.
e Aparte 30 minutos al dia para caminar
¢ Tome las escaleras en ves del elevador

e Sitiene un trabajo que requiere que este sentado, levantese y estire sus musculos cada hora y camine durante
su hora de almuerzo o descanso.

e Use su bicicleta para ir al trabajo o hacer recados
e Sitiene un perro, llevelo/a a caminar todos los dias

e Trabaje en su jardin, lave su carro, corte el sacate, pinte los muebles, limpie el garaje y haga todos los quehacer
que tiene que hacer.

e Mantenga el cuerpo en movimiento mientras ve la television o lee el periddico en una bicicleta estacionaria o su
maquina para correr.

¢ Planee salidas activas con su familia o los amigos.
¢ Haga ejercicio con un amigo.
e Hagase parte de un equipo deportivo.
Actividad Fisica Para Sobrevivientes Con Necesidades Especiales

Los sobrevivientes que tienen necesidades especiales pueden tomar parte en la mayoria de actividades, pero la
ayuda de un terapista ocupacional o fisico podria ser necesitada para adaptar la actividad para que se exitoso/a.
Un trabajador social le podra ayudar a encontrar cobertura de aseguransa u otros recursos para equipo especial.
Programas especializados para individuales con necesidades especiales, organizaciones y otros recursos estan
disponibles, con frecuencia, en su centro de cuidado de salud, en su comunidad, y en www.ncpad.org.

Adaptado por Sharon A. Frierdich, RN, MS, CPNP, University of Wisconsin Hospital and Clinics, Madison, WI, de “Permanecer
Fisicamente Sano, Juegando Sanamente, Juegando Bien,” Hospital de Investigacion de los Nifios de St. Jude, usado con el permiso.

Repasado por Linda Rivard, RN, BSN, CPON®; Christine S. Yun, MSN, PNP, CPON®; y Kayla L. Foster, MD, MPH.

Traducido por Yulsi Fernandez, BS y Sonia Morales, BS, Escuela de Medicina de David Geffen en UCLA, a través del generoso
apoyo del Programa de Desarrollo de Facultad Médica de Harold Amos, han recibido fondos de la Fundacion de Robert Wood
Johnson.

Traduccion revisada por Monica Gramatges, MD, Baylor College of Medicine, Houston, TX.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
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Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y no se base
en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: EI Contenido Informativo no esté destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros criterios
legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo tampoco pretende
excluir otros procedimientos de seguimiento alternativos razonables. EI Contenido Informativo se proporciona como cortesia, pero no como (nica fuente de orientacion para la evaluacion de los
sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y al proveedor de atencion
médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la fecha de
publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group Yy las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology GroupYy las partes relacionadas:
Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido Informativo. Usted acepta los
siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores, representantes, empleados, agentes y
miembros de Children’s Oncology Groupy las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo, indemnizar, defender y mantener indemne a las Partes
Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo, accion legal, litigio, procedimiento o demanda relacionados con
o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo estd sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo. Children’s
Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual disponibles en virtud de la ley.
Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s Oncology Group mediante la adopcion
de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusién o reproduccion del Contenido Informativo.
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La escuela después del tratamiento del cancer infantil y juvenil

El tratamiento contra el cancer durante la infancia y la adolescencia puede afectar el progreso académico debido a
las ausencias prolongadas o a los decrementos en niveles de energia que suceden frecuentemente durante o después
del tratamiento. Ademas, algunos tipos de cancer podrian requerir terapia para controlar o prevenir que la enfermedad

se extienda al cerebro y/o a la medula espinal (el sistema nervioso central). Esta terapia puede algunas veces afectar la
memoria y las habilidades de aprendizaje. Los padres y maestros deben de estar al tanto de lo problemas potenciales de
educacion que podrian estar relacionados al tratamiento contra el cancer. Su hijo o adolescente puede tener derecho a
adaptaciones especiales en la escuela, lo que también puede requerir pruebas especializadas.

éQué incrementa el riesgo de los problemas educacionales?
Algunos factores que podrian poner a los nifios y adolescentes en riesgo para tener dificultades de aprendizaje incluyen:
e Un diagnostico de cancer a muy temprana edad
¢ Numerosas o prolongadas ausencias de la escuela
e Una historia de problemas de aprendizaje antes de ser diagnosticados con cancer
e Tratamiento contra el cancer que resulta en un decremento de los niveles de energia
e Tratamiento contra el cancer que afecte la audicion o vision
e Tratamiento contra el cancer que resulte en incapacidades fisicas
e Terapia contra el cancer que incluye tratamiento al sistema nervioso central (vea abajo)

¢El riesgo de que los nifios o0 adolescentes desarrollen dificultades de aprendizaje es mayor
con ciertos tipos de cancer?

Si, los nifos y adolescentes con los tipos de cancer listados a continuacion tienen mas probabilidad de haber recibido
tratamientos que pueden afectar el aprendizaje y la memoria. Ya que los tratamientos para estos tipos de cancer pueden
variar considerablemente, no todos los que han sido tratados contra estos canceres tiene un riesgo mayor.

e Tumores cerebrales
e Tumores en €l 0jo 0 en el oido

Leucemia linfoblastica aguda (Acute Lymphoblastic Leukemia, ALL)
¢ Linfoma no Hodgkin (Non-Hodgkin’s lymphoma, NHL)

éQué tipos de tratamiento ponen a los nifios y a los adolescentes en mayor riesgo para
desarrollar problemas de aprendizaje y de memoria?

e Metotrexato - si administrado en dosis altas en las venas [intravenosamente (IV)] o inyectado al fluido espinal
[intrathecal — (IT) 0 intraommava — (10)]

e (itarabina - si administrado en dosis altas intravenosamente (IV)
e (Cirugia al cerebro

e Radiacion a la cabeza o el cerebro o al cuerpo entero (TBI)

e Cisplatino o carboplatino (podria afectar la audicion
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éQué examenes son recomendados?

Cualquier persona joven que ha sido sometido a los tratamientos contra el cancer mencionados, 0 que esta teniendo
dificultades en la escuela, deberia someterse a una evaluacion especializada por un psicologo pediatrico (examenes
neuropsicoldgicos) cuando entre en su seguimiento a largo plazo. Este tipo de examen medira IQ y habilidades
académicas, y otra informacion mas detallada acerca de como el nifio 0 adolescente procesa y organiza informacion.

Aun si la evaluacion neuropsicologica inicial es normal, es importante que los padres y los maestros se mantengan
atentos. Evaluaciones neuropsicologicas consiguientes podrian ser necesarias si el nifio o adolescente empieza a tener
problemas en la escuela o desarrolla cualquiera de los problemas mencionados después. Ademas, frecuentemente es
recomendado que los examenes se repitan en ocasiones en que los desafios académicos tengan mas probabilidad de ocurrir,
como cuando el nifio empieza la escuela primaria, secundaria, preparatoria, y durante la planeacion para comenzar la
universidad.

éQué problemas de aprendizaje podrian ocurrir?

El cerebro es una estructura muy compleja que continia creciendo y desarrollandose a través de la infancia
y la adolescencia. Algunos problemas podrian permanecer ocultos hasta afios después de que la terapia ha sido
completada. Las areas problematicas comunes incluyen:

e Escritura ¢ Habilidad de completar las tareas a tiempo

e Deletreo e Memoria

e |lectura e Planeacion

e \ocabulario e Organizacion

e Matematicas e Resolucion de problemas

e (Concentracion ¢ Habilidades sociales

e Atencion e Procesar (habilidad de completar tareas que
requieren varios pasos)

éQué se puede hacer para ayudar con problemas de aprendizaje?

Si un problema es identificado, acomodaciones especiales 0 servicios pueden ser pedidos para ayudar a maximizar el
potencial del estudiante. El primer paso es hacer una cita con la escuela para desarrollar un plan especial de educacion,
que puede incluir un plan 504 o un plan de educacion individualizado (IEP, por sus siglas en inglés). Algunos ejemplos de
estrategias que son Utiles para los nifios y los adolescentes con problemas de aprendizaje relacionados al tratamiento
contra el cancer incluyen:

e Sentarse cerca del frente del salon de clases

e Minimizar la cantidad de trabajos escritos requeridos

e Utilizar libros y clases pregrabadas

e Utilizar el teclado de una computadora en vez de escribir a mano

e Usar una calculadora para matematicas

¢ Modificacion del formato de los examenes (tiempo extra, examenes orales en vez de escritos)
e Asignar una persona que le ayude en el salon de clases

e Ayuda extra con matematicas, deletreo, lectura, y habilidades de organizacion

e Accesoaunelevador
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¢ Tiempo extra para las transiciones entre clases
¢ Dos copias de libros, una de las copias para tener en casa

éQué leyes protegen los derechos de los estudiantes que han recibido tratamiento contra el
cancer infantil?

En los Estados Unidos, existen tres leyes publicas que protegen los derechos de los estudiantes con problemas
educacionales relacionados al tratamiento contra el cancer. Estas leyes incluyen:

El Acto de Rehabilitacion de 1973 - Seccion 504 (Tre Rehabilitation Act of 1973 - Section 504)

Esta legislacion provee acomodaciones para estudiantes que tengan “un impedimento fisico o mental que limite
substancialmente una o mas actividades vitales,” o a estudiantes que tienen “un record de dicho impedimento”,

0 quienes son “percibidos que tienen dicho impedimiento” (Acto de Rehabilitacion de 1973 [ The Rehabilitation

Act, 1973] ). Las condiciones que califican incluyen enfermedades cronicas como el cancer, asi como otras
incapacidades, incluyendo problemas auditivos, problemas de vision, incapacidades de aprendizaje, problemas al
hablar, e incapacidades ortopédicas. Todos los sobrevivientes de cancer infantil en los Estados Unidos son elegibles
bajo esta ley para recibir acomodaciones y todas las instituciones academicas que reciban ayuda del gobierno
(incluyendo colegios y universidades) deben respetar y seguir las leyes. Las acomodaciones incluyen modificaciones
en el curriculo (como permitir el uso de una calculadora y tiempo extra para completar las tareas o los examenes) y el
ambiente (como sentarse al frente del salon o permitir tiempo extra entra clases).

Los Individuos con Discapacidades Acto de Educacional (The Individuals with Disabilities Education Act [IDEA])

La legislacion IDEA (PL 105-17) requiere que las escuelas publicas provean “una educacion apropiada y gratis en

un ambiente que sea en lo menormente restrictivo” para los estudiantes discapacitados entre las edades de 3 y 21
anos de edad. Para calificar para los servicios ofrecidos bajo IDEA, el estudiante debe de cumplir requisitos bajo por lo
menos una discapacidad se indica en la ley - las que mas comunmente aplican a estudiantes tratados para el cancer
incluye “discapacidad especifica del aprendizaje,” “herida traumatica de cerebro” o “ otro deterioro de la salud.” Para
tener acceso a servicios bajo la legislacion de IDEA, los padres deben iniciar el proceso solicitando que el estudiante
sea evaluado por un “Plan de Educacion Individualizado” o IEP. El estudiante entonces se somete a un proceso de
evaluacion para determinar que asistencia es requerida. Una conferencia se lleva a cabo para discutir los resultados
de la evaluacion y, si el estudiante califica, para determinar un plan individualizado para encontrar las necesidades
educativas especializadas identificadas. Servicios disponibles bajo la legislacion de IDEA incluyen tutorias,
colocaciones especializadas del salon de clases (como un salon de recurso), servicios psicoldgicos , adaptacion

de educacion fisica, terapia ocupacional del habla/lenguaje, y servicios de transportacion. Todos los servicios y
comodidades requieren por el estudiante deben ser especificado en el IEP (el documento escrito que describe el
programa de educacion especial). El IEP debe ser revisado y actualizado sobre una base anual para asegurar que
continua resolviendo las necesidades educativas del estudiante.

Los Americanos con Disabilities Acto (ADA)

La ley ADA (PL 101-336) protoge contra discriminacion en el empleo, el transporte, la comunicacion, el gobierno y
lugares publicos para personas con incapacidades. Se garantiza la igualdad de acceso a los espacios publicos, eventos,
y oportunidades y puede ser especialmente util para estudiantes que buscan educacion superior o empleo.
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é¢Donde puedo conseguir yo mas informacion?

Informacion adicional esta disponible en el Centro de Informacion y Recursos para Padres
www.parentcenterhub.org

Organizacion Americana de Cancer Infantil, para la publicacion libre: Educando al Nino con Cancer, una guia para Patentes y
Maestros (telefono: 1-855-858-2226, extension 101); 0 www.acco.org

Departamento de Educacion de EE.UU.; Oficina de Derechos Civiles. Proteccion de los estudiantes con
discapacidades www?2.ed.gov/about/offices/list/ocr/index.html
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Traducido por Yulsi Fernandez, BS y Sonia Morales, BS, Escuela de Medicina de David Geffen en UCLA, a través del generoso
apoyo del Programa de Desarrollo de Facultad Médica de Harold Amos, han recibido fondos de la Fundacion de Robert Wood
Johnson.

Traduccion revisada por Julie A. Wolfson, MD, MSHS, Children’s Hospital of Alabama, Birmingham, AL y Isaac Martinez, BA, Institute
of Cancer Outcomes and Survivorship, University of Alabama at Birmingham, Birmingham, AL.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y
no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no estd destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir
otros criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo
tampoco pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de orientacion
para la evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la
familia y al proveedor de atencién médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las
partes relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios,
directores, representantes, empleados, agentes y miembros de Children’s Oncology Group'y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su
cargo, indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier
reclamo, accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: El Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de
Children’s Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusién o
reproduccion del Contenido Informativo.
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Health Link

Salud mental después del tratamiento de cancer

La Experiencia de Cancer
Diagnosis y Tratamiento

La diagnosis y el tratamiento son etapas dificiles para personas con cancer y sus familias. Durante la diagnosis,
los nifios y adolescentes tienen examenes y procedimientos que son nuevos, a veces dolorosos y dan miedo.
Para los padres, la ansiedad al esperar los resultados de estos examenes es lo peor durante este tiempo. Conocer
la diagnosis puede ser un alivio, especialmente cuando hay tratamientos efectivos disponibles. Estos tratamientos,
sin embargo, pueden ser desagradables para los nifios y puede ser una molestia para la familia tener que ver o dar
estos tratamientos. Examenes y procedimientos son repetidos durante el tratamiento para verificar si el tratamiento
le esta ayudando o si debe de ser cambiado. Los nifios y adolescentes con cancer y sus padres estan en el hos-
pital frecuentemente y a menudo estan lejos de su familia, amigos, hogar, trabajo o escuela por largos plazos de
tiempo. Los padres se preguntan si el cancer de su hijo/a sera curado, como reducir el sufrimiento de su hijo/a, y
como hacer lo mejor de la vida. Los hermanos y hermanas también se preocupan y a veces se ponen celosos de
su hermano/a con cancer. Los sobrevivientes de cancer infantil y sus hermanos a menudo se preocupan por sus
padres y en su afan de protegerlos, les ocultan sus sentimientos. Como resultado, las personas con cancer, sus padres,
y hermanos/ as se pueden sentir enojados, aislados, tristes y con miedo durante este tiempo de tratamiento. Periodos de
depresion y ansiedad pueden ocurrir.

Después del tratamiento

Para los sobrevivientes y sus familias, el final del tratamiento puede traer sentimientos nuevos al aprender los
resultados buenos (y no tan buenos) de un tratamiento exitoso. Durante el tratamiento, las personas se preocu-
pan con sobrevivir dia a dia. Es después del tratamiento, que las personas empiezan a pensar y reconciliarse con su
experiencia. Las personas pueden experimentar varias emociones después del tratamiento que son diferentes para
cada persona. Sobrevivientes y sus familias a veces tienen miedo de que su cancer regrese. Los examenes regulares
para la recurrencia de cancer o efectos secundarios, y posiblemente nada mas hablar de estos efectos secundarios pueden
estresar a la persona. La diagnosis de efectos secundarios relacionados al tratamiento de cancer o alguin problema nuevo
con su salud no relacionado al cancer que tuvo de nifio, también puede causar angustia. Los aniversarios de eventos
de el cancer, como la fecha de su diagnosis o final de su tratamiento 0 cambios de vida como el comienzo de clases, 0
la normalizacion de relaciones con sus amigos y compaiieros pueden traer emociones de alivio y felicidad, triste-

za sobre la perdida de una nifiez regular, y culpabilidad de haber sobrevivido el cancer cuando otros no lo hicieron.
Algunos sobrevivientes pueden sentirse vulnerables a causa de su experiencia con el cancer y pueden estar preocupados por
su salud y actuar con cuidado. Los padres de sobrevivientes de cancer quieren proteger sus hijos de peligro. Estos sentimien-
tos de proteccion pueden aumentar tensiones entre padres y adolescentes sobre temas como independencia, especialmente
en areas que pueden afectar la salud. Otros individuos que han tenido cancer creen que porque han sobrevivido el cancer
pueden hacer lo que sea - y esto los hace invencibles. Estos pensamientos pueden causar que el sobreviviente asuma
ciertas actividades dificiles con sus estudios, trabajo o pasatiempos. Estos mismos pensamientos pueden causar que los
sobrevivientes tomen parte en comportamientos perjudiciales o con mucho riesgo.

Algunas reacciones a los estreses de la supervivencia

La mayoria del tiempo, los sobrevivientes de cancer infantil y sus familiares responden bien a los estreses de

la supervivencia. Hay veces que los problemas fisicos u otros estreses relacionados con el cancer infantil y situaciones
comunes de todos los dias pueden causar emociones intensas que necesitan atencion médica. Algunos sobrevivientes y
sus familiares pueden experimentar periodos de ansiedad que pueden o0 no causados por los recuerdos de los aspec-
tos negativos del tratamiento. Ellos pueden desarrollar tres tipos de sintomas cominmente visto en personas con el
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desorden de estrés postraumatico (PTSD), incluyendo (1) la recoleccion de memorias desagradables de cancer,

(2) demasiadas reacciones emocionales o fisicas demasiadas, y (3) hacer todo lo posible para evitar memorias de
cancer. Generalmente, los sobrevivientes de cancer infantil y sus familiares no desarrollan todos los tres sintomas y PTSD.
Pero es posible que uno o dos de estos sintomas afecten relaciones, la escuela, el trabajo, u otras areas importantes en la vida
después de cancer.

El desarrollo personal puede ser otra reaccion a los estreses de la vida después de cancer. Después de afios de vivir con canc-
er infantil, ciertos sobrevivientes y sus familias descubren que han tenido cambios personales benéficos o significativos, en
sus relaciones con otras personas, y sus valores como resultado de sus experiencias. Ademas, es posible que hayan
podido encontrar algunos cambios positivos en sus vidas como resultado de haber sobrevivido a la experiencia del
cancer. Experimentar estos cambios positivos es a veces referido como crecimiento postraumatico.

Factores de Riesgos

Ciertos factores pueden afectar el desarrollo de depresion y ansiedad con sintomas de estrés postraumatico después
de la diagnosis y tratamiento del cancer infantil, incluyendo:

e Ser del género femenino

e |aadolescencia o ser un adulto joven

¢ Trauma previo

e Salud mental o problemas de aprendizaje antes del cancer infantil

e Desarrollar problemas de salud o limitaciones fisicas debido al tratamiento del cancer
¢ Niveles bajos de apoyo social

e Historia de depresion, ansiedad, o PTSD en padres

e (anceres del sistema nervioso central (cerebro o columna vertebral) o tratamiento (radiacion a la cabeza/
columna vertebral o quimioterapia intratecal)

e Transplante de células hematopoeticas (medula dsea o transplante de células madre)
Cuando Buscar Ayuda

Personas con angustia (1) que dura dos semanas 0 mas, y/o (2) interfiere con su habilidad de hacer la tarea o
trabajo, deben de llamarle a su proveedor de cuidado de salud para hablar sobre la necesidad de ser referido a un
profesional de salud mental. Debido a que problemas con su salud fisica pueden causar estos mismos sintomas, un
examen completo administrado por su doctor general es recomendado si estos sintomas ocurren. Algunas indica-
ciones de que ayuda es necesitada incluyen:

e Cambio en apetito o0 peso

e Llorar facilmente o la inhabilidad de llorar

e Bajo nivel de energia o cansancio constante

e Dormir mas de lo habitual o ser incapaz de dormir

e Desesperacion

e Pensamientos de hacerse dafio a si mismo o a otros

e Comportamientos autolesivos (por ejemplo, cortarse)

e Consumo de alcohol o drogas para evitar sentimientos desagradables
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e Aumento en irritabilidad

e Interés baja en actividades que antes eran placenteras

e Recoleccion no deseada de aspectos de cancer dolorosos

e Tener mucho miedo, malestar o enojo cuando piensa acerca del cancer

e Reacciones fisicas (ritmo cardiaco acelerado, inhabilidad de respirar, nausea) cuando piensa acerce del cancer
¢ Eludir sus visitas para el cuidado de su salud

e Negarse en hablar acerca del cancer
Comparte su preocupaciones con su proveedor de cuidado medico

Si usted experiencia angustia, hable sobre eso con su doctor general o con su especialista de cancer infantil. Su
angustia puede estar relacionada a su experiencia con el cancer, preocupaciones con los efectos secundarios, o otros
eventos en su vida. Cualquiera que sea el caso, hay tratamiento. Hablar con otros sobre sus miedos y preocupaciones
es el primer paso en conseguir el control. Ademas de recibir ayuda de un proveedor de salud médica, algunas personas
también encuentran apoyo en grupos de apoyo, participaciones en actividades en su lugar de veneracion, o espirituali-
dad.

Opciones de Tratamiento

Tratamientos para la depresion, ansiedad, y sintomas de estrés postraumatico incluyen terapia en grupo o individual y,
a veces, medicamento. El medicamento usualmente trabaja en combinacion con otra forma de terapia. Profesionales
para la salud mental (incluyendo enfermeras, siquiatras, siclogos, y trabajadores sociales) dan tratamiento para la
depresion y ansiedad en varios locales comunitarios. Su proveedor de cuidado medico le puede ayudar encontrar un
profesional adecuado para la salud mental en su comunidad.

Recursos

Hay apoyo disponible para sobrevivientes de cancer infantil y sus familias que tienen ansiedad y depresion después de
su tratamiento. Estos son unos de los recursos que hay disponibles:

Sociedad Americano de Cancer (www.cancer.org/es)

Esta pagina de Internet tiene servicios y programas, e historias de esperanza para sobrevivientes de cancer y sus familias.
Asociacion Americana Siquiatrica (www.psychiatry.org)

Esta pagina de Internet provee indicaciones para escoger un siquiatra.
La Asociacion Americana de Desordenes de Ansiedad (www.adaa.org)

Esta pagina da informacion que puede ayudar a personas con desordenes de ansiedad encontrar tratamiento y desarr-
ollar aptitudes para ayudarse a uno mismo.

Organizacion Americana de Gancer Infantil (www.acco.org)

Esta pagina ofrece educacion, apoyo y servicio para las familias de nifios con cancer, sobrevivientes de cancer, y los
profesionales que los cuidan.

Guias Con Enfoque al Paciente (www.childhoodcancerguides.org)

Esta pagina tiene articulos relacionados a las necesidades sociales de un sobreviviente.
Grupo de Oncologia Infantil (www.childrensoncologygroup.org)
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Esta pagina de Internet tiene informacion para padres y familias relacionada al cancer especifico, etapa de trata-
miento y edad. También da consejos de como navegar el sistema medico, recibir y dar apoyo, y mantener un vida
saludable.

Instituto Nacional de Cuidado Mental (www.nimh.nih.gov)

Esta pagina tiene informacion general sobre la ansiedad y depresion, tratamientos disponibles, como encontrar un
proveedor para su salud mental, y como encontrar reportes y otra informacion. ea estos sitios especificos en su pagina
de Internet:

www.nimh.nih.gov/health/topics/anxiety-disorders/index.shtml

www.nimh.nih.gov/health/topics/depression/index.shtml

Revisado por Sheila J. Santacroce, PhD, APRN, CPNP, UNC Lineberger Comprehensive Cancer Center, Chapel Hill, NC. Adaptado original-
mente por Debra A. Kent, RN, MSN, CPNP, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, de “Manejamiento de Emociones
después de enfermedades de la nifiez” por Melissa Hudson, MD, Después de la Terminacion de la Clinica (ACT) de Terapia, Hospital de Investi-
gacion de Nifios de St. Jude, Memphis, TN.

Repasado por Leeann Carmichael, DNP, APN, FNP-BC; Christine S. Yun, MSN, PNP, CPON; and Kayla L. Foster, MD, MPH.

Traducido por Yulsi Fernandez, BS y Sonia Morales, BS, Escuela de Medicina de David Geffen en UCLA, a través del generoso apoyo del
Programa de Desarrollo de Facultad Médica de Harold Amos, han recibido fondos de la Fundacion de Robert Wood Johnson.

Traduccion revisada por Julie A. Wolfson, MD, MSHS, Children’s Hospital of Alabama, Birmingham, AL y Isaac Martinez, BA, Institute of Cancer
Outcomes and Survivorship, University of Alabama at Birmingham, Birmingham, AL.

Podrad encontrar informaciéon médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son niios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y
no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: EI Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros
criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo tampoco
pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de orientacion para la
evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y
al proveedor de atencién médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las
partes relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores,
representantes, empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo,
indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier
reclamo, accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de
Children’s Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o
reproduccion del Contenido Informativo.
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Health Link

Manteniendo los ojos saludables

Radiacion dirigidas al cerebro, los 0jos, 0 la cuenca del ojo (orbita) durante el tratamiento del cancer infantil pueden
tener un efecto duradero en los 0jos. El tratamiento con yodo radioactivo (I-131) y la enfermedad crénica de injerto
contra huésped (una respuesta inmune que puede desarrollarse después de un trasplante de médula dsea o de
células madre) también pueden afectar los 0jos. Debido a que la vision tiene un impacto significativo en la vida diaria,
es importante que los sobrevivientes que recibieron estos tratamientos se hagan un examen de ojos regularmente.

é¢Como funcionan los ojos?

Los ojos son drganos extraordinarios que permiten que la luz se convierta en *"'-""‘-.,‘ _Glandula
impulsos que se transmiten al cerebro, donde se perciben las imagenes. Los 0jos 2 “ _ _"' agrimal
estan situados en la zona del craneo conocida como oOrbita, o cuenca del ojo. . ™ frbita
Una capa delgada de tejido llamada conjuntiva cubre y protege el 0jo y los par- ' ‘;*;'m“g:t

pados. Las lagrimas se producen en la glandula lagrimal, que se encuentra en z

la esquina exterior de la cuenca del ojo, sobre el globo ocular. Las lagrimas fluyen Ckaaies

sobre el 0jo, proporcionando lubricacion, y drenan en un pequefio canal en la Rating

esquina interna del ojo, llamado conducto lagrimal. La luz entra al ojo a través
de una capa transparente de tejido conocido como cérnea. La cornea concentra

y enfoca la luz, y la envia a través de la abertura del ojo conocida como pupila. Comea
La pupila controla la cantidadde luz que entra en el ojo. Detras de la pupila esta —

el cristalino del 0jo, que enfoca la luz sobre la retina, membrana a lo largo de % \\_‘_ Conpuntiva
la pared posterior del ojo. Las células nerviosas en la retina convierten la luz en \ e

impulsos eléctricos y los envian a través del nervio Optico al cerebro, donde se a0 0000

percibe la imagen.
é¢Qué problemas de los ojos se pueden producir después del tratamiento del cancer infantil?

Cataratas: Opacidad del cristalino del ojo. Cuando esto sucede, la luz no puede pasar a través del cristalino facilmente.
Los sintomas comunes de las cataratas incluyen: vision borrosa sin dolor, sensibilidad a la luz y deslumbramiento,
vision doble en un ojo, vision nocturna deficiente, decoloracion o coloracion amarillenta de los colores, y la necesidad
de cambios frecuentes en las gafas o las prescripciones de los lentes de contacto (ver el Enlace de la salud relacionado:
“Cataratas”).

Xeroftalmia: Resequedad en los 0jos que resulta de la disminucion de la produccion de lagrimas debido a la radiacion
o0 enfermedad cronica de injerto contra huésped. Los sintomas incluyen dolor en la superficie del ojo y sensibilidad a la
luz.

Atrofia del conducto lagrimal: Encogimiento del conducto lagrimal, que drena las lagrimas del ojo. La atrofia del
conducto lagrimal puede resultar en problemas con el aumento del lagrimeo. Esto puede ser causado por la radiacion
en el ojo o la orbita, o por la terapia dada con yodo radioactivo (I-131) como parte del tratamiento de cancer de tiroides.

Otros problemas oculares:

Los siguientes problemas de los 0jos son menos comunes y normalmente solo se ven en sobrevivientes que tuvieron
tratamientos de radiacion en dosis de 30 Gy (3,000 cGy) o superior dirigida a los 0jos o a la drbita:

Hipoplasia orbital: Subdesarrollo del ojo y tejidos circundantes, causado por la radiacion al ojo o la orbita. Esto puede
resultar en un ojo y la drbita mas pequefios de lo normal (hipoplasia orbital).

Enoftalmos: Globo ocular hundido dentro de la drbita, como consecuencia de la radiacion.
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Queratitis: Inflamacion de la cornea (superficie transparente externa del 0jo). Esto puede causar dolor en la superficie
del ojo y sensibilidad a la luz.

Telangiectasias: Dilatacion de los vasos sanguineos en la parte blanca del ojo. Esto por lo general no causan ningun
sintoma, pero a veces es molestoso debido a su apariencia.

Retinopatia: Dario a |a retina (superficie posterior del ojo, desde donde se pasa la informacion visual del ojo al cerebro).
Pérdida de la vision sin dolor es el sintoma principal de la retinopatia.

Maculopatia: Dafio a la macula (area de la vision central dentro de la retina), que puede dar lugar a una vision
borrosa.

Neuropatia del quiasma dptico: Dafio a los nervios que envian informacion visual del ojo al cerebro. Esto puede
resultar en pérdida de la vision.

Papilopatia: Inflamacion del disco dptico (area donde el nervio dptico entra en el 0jo).
Glaucoma: El aumento de la presion dentro del ojo. Esto puede dafar el nervio optico y causar pérdida de la vision.
éCudles terapias de cancer aumentan el riesgo de desarrollar estas complicaciones oculares?

e Laradioterapia con dosis de 30 Gy (3000 cGy / rads) o superior aumenta el riesgo de problemas oculares
relacionados con el tratamiento en las siguientes areas:

- 0Ojo
—  Orbitas
— (Cabeza/cerebro (craneal)
e QOtros factores que pueden aumentar el riesgo de desarrollar ciertos problemas oculares incluyen:

— Eltratamiento con yodo radiactivo (I-131) para el cancer de tiroides (aumento del riesgo para la atrofia del
conducto lagrimal)

— Laenfermedad cronica de injerto contra huésped después del trasplante de médula 6sea, sangre de cordon
umbilical, o de células madre (mayor riesgo de xeroftalmia)

— Ladiabetes mellitus (mayor riesgo de problemas relacionados con la retina y el nervio 6ptico)
— La presion arterial alta (mayor riesgo de neuropatia del quiasma dptico)
— La exposicion frecuente a la luz solar (mayor riesgo de cataratas)

— Ciertos medicamentos quimioterapéuticos, como actinomicina D y doxorrubicina, que pueden aumentar el riesgo
de problemas de los ojos cuando se administran junto con radiacion.

éQué monitoreo se recomienda?

e Se recomienda la evaluacion por un especialista de ojos (oftalmologo u optometrista) al menos una vez al afio
para cualquier persona que:

— Tuvo radiacion al cabeza, cerebro, 0jo, o irradiacion corporal total (TBI)
— Tuvo un tumor relacionado con el 0jo

— Tiene la enfermedad de injerto contra huésped (como resultado de la médula dsea, sangre del cordon umbilical,
o trasplante de células madre)
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Nota: Un oftalmdlogo es un doctor en medicina o un doctor en oftalmologia (MD o DO, por sus siglas en inglés)
que se especializa en problemas de los 0jos. Es diferente de un doctor en optometria (OD), que también es un
especialista de la vision, pero no un médico. El examen por un especialista de 0jos debe incluir un examen de la
vista, examen de cataratas, y examen completo de las estructuras internas del ojo. Las personas que desarrollan
problemas de vision deben ser atendidas regularmente por un oftalmalogo.

e Se recomienda la evaluacion por un oculista (un profesional que hace y ajusta los ojos artificiales) al menos una
vez al ano a cualquier persona que haya tenido:

— Un ojo extirpado como parte del tratamiento o debido a complicaciones del tratamiento del cancer
— Un ojo artificial (protesis) que no encaja bien

e Se recomienda la evaluacion de un oftalmologo, segun sea necesario, a las personas que recibieron tratamiento
con yodo radiactivo (I-131), en caso de un lagrimeo excesivo.

Si usted tiene alguno de los siguientes sintomas,busque una evaluacion médica inmediata. En algunos casos,
puede ser necesario hacer una cita con un oftalmélogo:

e Vision borrosa
e Doble vision
¢ Puntos ciegos
e Sensibilidad a la luz
¢ Vision nocturna deficiente
e |rritacion persistente de la superficie de los 0jos 0 parpados
e Exceso de lagrimeo de los ojos
¢ Dolor dentro del ojo
e (jos secos
é¢Como se tratan los problemas oculares?

Cataratas: No todas las cataratas necesitan tratamiento. En muchos casos, un oftaimélogo puede monitorear la
vision cuidadosamente durante varios afios, y le recomendara si es necesario el tratamiento y cuando se hace. El tnico
tratamiento para las cataratas es la extirpacion quirurgica del cristalino del ojo y su sustitucion por un lente artificial.
Hoy en dia, la cirugia de cataratas es un procedimiento de bajo riesgo que se realiza de forma ambulatoria y por lo
general tiene éxito en la restauracion de la vision.

Hipoplasia orbitaria: Por lo general, no se necesita tratamiento para la hipoplasia orbitaria. En casos graves, la
reconstruccion de los huesos alrededor del ojo puede ser posible.

Enoftalmos: Se puede realizar la cirugia plastica para reconstruir la orbita.

Atrofia del conducto lagrimal: Se puede realizar un procedimiento quirtirgico para ampliar el sistema de drenaje
lagrimal, si el lagrimeo pesado es un problema significativo.

Xeroftalmia: El tratamiento del ojo seco incluye el uso frecuente de lagrimas artificiales (gotas para los 0jos) 0
ungientos (pomadas) para humectar la superficie del 0jo. En casos graves, el sistema de drenaje lagrimal puede ser
bloqueado a través de la cirugia para reducir el drenaje de las lagrimas en los 0jos.
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Queratitis: Se recomienda el uso frecuente de lagrimas artificiales (gotas para los 0jos) 0 ungiientos para humectar
la superficie del 0jo. Usar un parche en el ojo afectado al dormir, también puede promover la curacion. La queratitis
causada por infeccion se trata con gotas oculares antibidticas o ungiientos. En raras ocasiones, es necesaria la
sustitucion quirurgica (trasplante) de la cornea.

Telangiectasias: No se necesita tratamiento.

Retinopatia y maculopatia: La retinopatia puede requerir un tratamiento con laser o la fotocoagulacion (calor) de la
retina. En raras ocasiones, casos graves requieren cirugia para extirpar el ojo.

Neuropatia del quiasma optico: No hay un tratamiento disponible.
¢Qué se puede hacer si hay problemas de vision?

Si se detectan problemas de vision, es importante seguir las recomendaciones de su oftalmélogo con respecto al
tratamiento. Si la vision no se puede corregir, hay servicios disponibles en la mayoria de las comunidades para ayudar a
las personas con discapacidad visual.

Ademas, en los Estados Unidos, hay servicios disponibles para personas menores de 22 afos de edad a través del
distrito escolar publico o agencias de referencia locales (proporcionados bajo la Ley de Educacion para Individuos con
Discapacidades [Individuals with Disabilities Education Act, PL 105-17]). A veces, una consideracion especial, como
sentarse en la parte delantera de la sala de clase, es todo lo que se necesita, pero esto generalmente requiere que los
padres soliciten un Plan de Educacion

Individualizado (IEP, por sus siglas en inglés) para el estudiante, a través del distrito escolar (ver el Enlace de la salud
relacionado: “Dificultades académicas”).

La legislacion Americanos con Discapacidades (ADA, en inglés Americans with Disabilities Act, PL 101- 336) garantiza a las
personas con discapacidad visual la igualdad de acceso a los eventos publicos, espacios, y oportunidades.

¢Como puedo proteger mi vision?

Es importante proteger sus 0jos sin importar si usted tiene o no trastornos oculares relacionados con el tratamiento. Las
recomendaciones para proteger los 0jos incluyen:

e Use gafas de sol con proteccion ultravioleta (UV) cuando se exponga a la luz del sol.

e Al participar en deportes, asegurese de seleccionar gafas de proteccion que sean apropiadas para el deporte. Las
gafas debe ser correctamente ajustadas por un profesional del cuidado de la vision.

¢ Evite los juguetes con partes afiladas, sobresalientes, o proyectiles.

¢ Nunca juegue con fuegos artificiales o luces de bengala de cualquier tipo para evitar accidentes.

e Tenga cuidado cuando utilice productos quimicos domésticos peligrosos.

e Use gafas de proteccion cuando use maquinas de jardineria y cuando trabaje con equipos peligrosos en el taller.
e Siusted experimenta una lesion ocular, busque atencion médica de inmediato.

Escrito por Teresa Sweeney, RN, MSN, CPNP, St. Jude Children’s Research Hospital, Memphis, TN.

Revisado por Julie Blatt, MD; Debra L. Friedman, MD; Melissa M. Hudson, MD; Revonda Mosher, RN, MSN, CPNP, CPON®; ¥
Lise Yasui.

Traducido por Claudia Cornejo, BA y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.
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Traduccion revisada por Ricardo J. Flores, MD y Monica Gramatges, MD, Baylor College of Medicine, Houston, TX.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una
subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica
y no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir
otros criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo
tampoco pretende excluir otros procedimientos de seguimiento alternativos razonables. EI Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de
orientacion para la evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al
paciente, a la familia y al proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir
de la fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido
Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las
partes relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios,
directores, representantes, empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta,
a su cargo, indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de
cualquier reclamo, accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: El Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo
el mundo. Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad
intelectual disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en
beneficio de Children’s Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar
la difusion o reproduccion del Contenido Informativo.
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cdncer en adolescentes o en adultos jéovenes

Salud reproductiva tras el tratamiento del cancer en la in-
fancia y la adolescencia (ovarios)

Los efectos de la terapia contra el cancer infantil sobre la funcion reproductiva dependen de muchos factores, como
la edad en el momento de la terapia contra el cancer, el tipo y la ubicacion especificos del cancer y el tratamiento
que se administrd. Es importante comprender como funcionan los ovarios y como pueden verse afectados por el
tratamiento contra el cancer.

El aparato reproductor
En el nacimiento, los ovarios contienen todos los dvulos que )
tendran. Cuando llega el momento de la pubertad, la glandula Ouang

pituitaria del cerebro envia sefales a los ovarios liberando

dos hormonas (FSH y LH). Los ovarios segregan estrdgeno y

progesterona, que son necesarios para la funcion reproductora. 3
Normalmente, durante un ciclo menstrual mensual, un évulo

madura y se libera de los ovarios. Si el 6vulo no esta fertilizado, \ X
comienza la menstruacion. A continuacion, el ciclo se repite Utero
cada 28 dias. Con cada ciclo menstrual, el suministro de 6vulos
disminuye. Cuando se agota la mayoria de los 6vulos de los
ovarios, comienza la menopausia. Durante la menopausia, l ]

se interrumpen los ciclos menstruales, los ovarios dejan de
producir hormonas y el embarazo se vuelve progresivamente menos probable.

é¢Como afecta a los ovarios la terapia contra el cancer?

Determinados farmacos de quimioterapia, radioterapia y cirugia pueden a veces afectar los ovarios, mediante la
reduccion de la produccion de hormonas ovaricas y la reduccion del suministro de reserva de dvulos. Cuando los
ovarios no son capaces de producir suficientes hormonas para regular la ovulacion y la menstruacion, lo que se
conoce como insuficiencia ovarica prematura (I0P), una persona puede no comenzar la pubertad y la menstruacion,
puede tener ciclos menstruales irregulares o los ciclos menstruales pueden detenerse antes de lo esperado (lo que
también se conoce como menopausia prematura). Ademas, cuando los ovarios no funcionan correctamente, esto
puede provocar infertilidad o dificultad para quedar embarazada.

éCudles son las causas de la insuficiencia ovdrica prematura (I0P)?

La quimioterapia del tipo “alquilante” (como ciclofosfamida, tiotepa, melfalan y busulfan) es mas probable que
afecte a la funcion ovarica. La dosis total de alquilantes utilizados durante el tratamiento contra el cancer es
importante para determinar la probabilidad de dafio ovarico. Con dosis totales mas altas, aumenta la probabilidad
de dafio en los ovarios. La quimioterapia con metales pesados (cisplatino y carboplatino) también puede dafar los
ovarios. Si el tratamiento contra el cancer infantil incluia una combinacion de radioterapia y estas quimioterapias, el
riesgo de I0P puede ser mayor.

La radioterapia puede afectar la funcion ovarica de dos maneras:

Radiacion dirigida a los ovarios o cerca de ellos. La edad de la persona en el momento de la radiacion y la
dosis total de radiacion pueden afectar si se produce o no IOP. Con dosis mas bajas de radiacion, las personas mas
jovenes tienden a tener menos dafio en los ovarios que las que recibieron dosis iguales, pero que eran adolescentes
0 adultos jovenes al momento de la radiacion. Las dosis elevadas de radiacion suelen provocar una pérdida de la
funcion ovarica e infertilidad independientemente de la edad.
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Radiacion a las regiones hipotalamica y de la glandula pituitaria del cerebro. El hipotalamo y la hip6fisis
regulan la produccion de dos hormonas (FSH y LH) necesarias para la funcion ovarica adecuada.

La radiacion en el cerebro a dosis mas altas puede danar estas areas del cerebro, lo que provoca niveles bajos de
estas hormonas.

Cirugia. Si se extirparon ambos ovarios (ooforectomia bilateral) durante la terapia contra el cancer, esto siempre
genera una pérdida de la funcion ovarica e infertilidad. Este tipo de IOP a veces se denomina “menopausia
quirurgica”. Si se extirp6 un ovario (ooforectomia unilateral), la menstruacion podria detenerse antes de lo que
hubiera sucedido de otro modo.

éQué tipos de terapia contra el cincer aumentan el riesgo de IOP?
Las personas que recibieron la siguiente terapia podrian estar en riesgo de sufrir IOP:

e Quimioterapia: |a clase de farmacos denominada “alquilantes” puede causar IOP cuando se administra en dosis
altas. La quimioterapia con metales pesados también puede afectar la funcion ovarica. Algunos ejemplos de

estos farmacos son:
Agentes alquilantes:

— Busulfan — Lomustina (CCNU)
— Carmustina (BCNU) — Mecloretamina (mostaza nitrogenada)
— Clorambucilo — Melfalan
— Ciclofosfamida (Cytoxan®) — Procarbazina
— Ifosfamida — Tiotepa
Metales pesados: Alquilantes no clasicos:

— Carboplatino — Dacarbazina (DTIC)

— Cisplatino — Temozolomida

¢ Radioterapia en cualquiera de las siguientes areas:
— Pelvis
— Columna inferior (area sacra)
— Cuerpo entero (Irradiacion corporal total, ICT)
— (Cabeza/cerebro, especialmente si la dosis fue de 30 Gy (3000 cGy/rads) o superior
e (Cirugia:
— Extirpacion de uno o ambos ovarios
é¢Qué monitoreo se recomienda?

Las personas cuyo tratamiento les ponga en riesgo de sufrir problemas con el sistema reproductor deben someterse
a una revision anual que incluya una evaluacion cuidadosa de su desarrollo sexual. Se pueden analizar los niveles
hormonales en sangre (FSH, estradiol y AMH). Si se detecta algun problema, se puede recomendar la derivacion a un
endocrinologo (especialista en hormonas), ginecologo o especialista en fertilidad. Para las personas con I0P, también
se puede recomendar una prueba de densidad dsea (tipo especial de radiografia) para comprobar el estrechamiento
de los huesos (osteoporosis).
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Las personas que se hayan sometido a procedimientos de conservacion de la fertilidad (conservacion de 6vulos o
tejido ovarico fuera del cuerpo o “crioconservado”) deben revisar el asesoramiento previo sobre la fertilidad y las
opciones actuales para el desarrollo familiar con un especialista en fertilidad.

¢éCudles son los signos que indican que la terapia contra el cancer infantil puede haber
afectado mi funcién ovarica y la produccion hormonal?

1.

Falta de ingreso o progreso a la pubertad. Las personas que recibieron terapia contra el cancer que provoque
IOP a una edad temprana necesitaran tratamiento hormonal (estrogenos y progesterona recetados por un
médico) para ingresar o progresar a la pubertad. Si esto ocurre, se debe derivar a un endocrindlogo (médico
especialista en hormonas) para evaluacion y tratamiento adicionales.

Interrupcion temporal de los ciclos menstruales. Muchas personas que ya estaban menstruando dejaran
de tener periodos mensuales durante su terapia contra el cancer. En muchos casos, los ciclos menstruales

se reanudaran después de que finalice el tratamiento contra el cancer. Esto suele ocurrir dentro de los dos
anos posteriores a la finalizacion del tratamiento. A las pacientes sexualmente activas que no deseen quedar
embarazadas se les debe aconsejar que utilicen métodos anticonceptivos tanto si estan menstruando como si
no.

Menopausia temprana. La menopausia (el cese permanente de los ciclos menstruales) se produce a una
edad promedio de 51 afios. La IOP puede producirse en cualquier momento desde el final de la terapia hasta
los 40 afios y esta relacionada con el grado de dafo relacionado con el tratamiento. Si una persona ha recibido
quimioterapia o radiacion que puede afectar a la funcion ovarica o se le ha extirpado un ovario, puede estar

en riesgo de entrar en la menopausia a una edad temprana. Si una persona en riesgo de I0P desea tener hijos
bioldgicos (de sus propios 6vulos), es mejor analizar de manera temprana las opciones de fertilidad.

Nivel bajo de estrégenos. Las personas con IOP no producen suficiente estrogeno. El estrogeno es necesario
para mantener los huesos fuertes y sanos, el corazon sano y el bienestar general. También desempefia un papel
crucial en el deseo, la funcion y el placer sexual. Las personas con IOP deben consultar a un endocrindlogo
(especialista en hormonas) para hablar sobre la terapia de reemplazo hormonal.

Infertilidad. La infertilidad es la incapacidad para lograr un embarazo después de al menos un afo de tener
relaciones sexuales sin proteccion. Para las personas con ovarios, la infertilidad se produce cuando los
ovarios no pueden contener un 6vulo sano o cuando los drganos reproductores son incapaces de mantener un
embarazo. La infertilidad puede ser el resultado de una intervencion quirdrgica, radioterapia, quimioterapia o
cualquier combinacion de estas. También puede haber otros motivos de infertilidad que no estén relacionados
con la terapia contra el cancer.

Si una persona tiene periodos menstruales mensuales regulares y niveles hormonales normales (FSH, estradiol
y hormona antimulleriana), es probable que sea fértil y pueda concebir un hijo. Si una persona no tiene periodos
menstruales mensuales, tiene periodos menstruales mensuales solo con el uso de hormonas suplementarias,

0 si tuvo que tomar hormonas para ingresar o progresar a la pubertad, es mas probable que experimente
infertilidad.

Las personas que se hayan sometido a una extirpacion quirtrgica de ambos ovarios seran estériles. Las
personas que se sometieron a una extirpacion quirurgica del utero (histerectomia) pero que todavia tienen
ovarios en funcionamiento pueden tener hijos biol6gicos mediante una madre sustituta gestacional (una mujer
que lleva el embarazo hasta término). Las personas que sean infértiles o estén en riesgo de infertilidad y deseen
tener hijos deben comentar sus opciones con un especialista en fertilidad y su oncélogo.
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éCuales son los riesgos si se produce un embarazo después del tratamiento contra el
cancer infantil?

Determinados tratamientos utilizados durante el tratamiento del cancer infantil a veces pueden aumentar el riesgo
de problemas que una persona puede experimentar durante el embarazo, el parto y el nacimiento. Las siguientes
personas pueden tener un mayor riesgo:

e Las personas que recibieron radiacion en la pelvis, la parte inferior de la columna o en el cuerpo entero (ICT)
pueden tener un mayor riesgo de aborto espontaneo, parto prematuro o problemas durante el parto.

e Las personas que recibieron quimioterapia con antraciclina (como doxorrubicina o daunorrubicina) y las
personas que recibieron radiacion en el abdomen, el torax o la columna toréacica podrian estar en riesgo
de sufrir problemas cardiacos que pueden empeorar con el embarazo y el parto (consulte el Health Link
relacionado: “Salud cardiaca”).

Las personas con estos factores de riesgo deben ser objeto de un estrecho seguimiento por parte de un obstetra
que esté cualificado para atender a personas con embarazos de alto riesgo.

Afortunadamente, en la mayoria de los casos, no existe un mayor riesgo de cancer o malformaciones congénitas
en ninos nacidos de sobrevivientes al cancer infantil. En casos infrecuentes, si el tipo de cancer en la infancia era
un tipo genético (heredado), podria existir el riesgo de transmitir ese tipo de cancer a un nifio. Debe consultar a su
oncologo si no esta seguro de si el tipo de cancer que tenia era genético.

Escrito por: Marcia S. Leonard, RN, CPNP, C.S. Mott Children’s Hospital, Ann Arbor, Michigan.

Revisado por Katy Tomlinson, BSN, RN; Lillian R. Meacham, MD; Melissa Acquazzino, MD, MS; y Kayla L. Foster,
MD, MPH.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y
no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir
otros criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo
tampoco pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de orientacion
para la evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la
familia y al proveedor de atencién médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las
partes relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios,
directores, representantes, empleados, agentes y miembros de Children’s Oncology Group'y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su
cargo, indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier
reclamo, accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.
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Derechos de propiedad: El Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de
Children’s Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o
reproduccion del Contenido Informativo.
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Buscando formas para pagar y encontrar su cuidado médico

Como sobreviviente de cancer infantil, es importante que usted tenga visitas médicas regulares, por que posiblemente
algunos de los tratamientos que usted recibié pueden aumentar las posibilidades de tener problemas con su salud cuando
crezca. Muchas veces es dificil encontrar y pagar el cuidado medico que necesita. Hay varias cosas que puede hacer para
asegurase que esta recibiendo el mejor cuidado médico que necesita. Aqui hay unas sugerencias.

Si es posible, encuentre una clinica seguimiento a largo plazo. Muchas clinicas en donde tratan a nifios que tienen
cancer tienen seguimiento a largo plazo. Un directorio de clinicas de seguimiento a largo plazo asociadas con las
instituciones del Grupo de Oncologia Infantil se puede encontrar en este enlace: https://www.cogmembers.org/public/
lateeffects/default.aspx. Si usted todavia es visto en unas de estas clinicas, o si hay unas de estas clinicas cerca de donde
usted vive, pdngase en contacto con ese centro para hablar de sus opciones para obtener cuidado de seguimiento a largo
plazo. Clinicas de seguimiento a largo plazo usualmente lo revisan para efectos secundarios y educa a sobrevivientes
sobre maneras de disminuir el riesgo de problemas de salud después del cancer. Estas clinicas, generalmente son
lugares excelentes para completar una evaluacion de salud, pero no estan disefiadas para cumplir con las necesidades
comunes de un sobreviviente. Ademas, algunos de los programas de seguimiento a largo plazo nada mas pueden ver

a sobrevivientes hasta que sean adultos, que indica la edad de 18 o0 21. Entonces, si esta atendiendo esta clinica de
seguimiento a largo plazo, es importante encontrar también a un medico general que pueda hacerse cargo de sus
necesidades médicas generales.

Escoja un doctor general en su comunidad. Los mejores médicos generales para adultos son los que se han
especializado en familiar o medicina interna. La posibilidad de encontrar un doctor general que tiene experiencia con el
cuidado de sobrevivientes de cancer es baja, debido a que es raro que nifios tengan enfermedades serias como cancer.
Sin embargo, es importante buscar un médico que es minucioso, que este bien entrenado, y que lo escuche. Pidale a sus
amigos y familia que le ayuden a identificar médicos con estas cualidades que practican en su area. Haga una cita para
chequeos

generales y hable sobre su historial médico y los riesgos de salud durante su visita. Es mejor hacer esto cuando esta bien
de salud, y no cuando lo estan viendo por que esta enfermo.

Digale a su médico de las guias del Cuidado de seguimiento a largo plazo para Sobrevivientes de Cancer Infantil,
disponible en el Internet en la pagina del www.survivorshipguidelines.org. Esta lista de requisitos para el manejo de
deteccion de salud son disefiados para el uso de profesionales que estan proporcionando cuidado en seguimiento a largo
plazo a sobrevivientes de cancer infantil.

Organice un equipo médico local para que le den su cuidado. Obtenga consejos del doctor que traté su cancer infantil
y su doctor general sobre quien debe ser parte del equipo medico para su cuidado de seguimiento a largo plazo. Su equipo
siempre debe tener un doctor general y un dentista. Dependiendo en su situacion, usted también va tener que incluir otros
profesionales que son importantes para mantener su salud, como un terapista fisico o psicdlogo. Su doctor general le
puede ayudar a seleccionar a estos individuos y/o referirlo a ellos.

Comparta su expediente médico con todos los miembros de su equipo medico. Preguntele a su hospital o clinica que
mande copias de su tratamiento médico a todos sus nuevos proveedores médicos.

Si es posible, pregtntele al doctor que lo tratd por su cancer infantil que le de un resumen con su diagnosis y tratamiento,
riesgos para el futuro, y examenes médicos recomendados. Mantenga una copia de su resumen y secciones importantes

de su expediente médico en un archivo personal. Este seguro que cada nuevo proveedor médico que tenga este conciente
de su pasado medico y riesgos secundarios que puede tener como resultado de su tratamiento para el cancer. Si necesita
ayuda para obtener estos expedientes médicos, llame al hospital, clinica, o centro médico en donde recibid su tratamiento.
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Sea un compaiiero en el cuidado médico que recibe. Para enterarse si esta recibiendo el cuidado adecuado, hagase
estas preguntas:

e ;Sé mi diagnosis de cancer y el tratamiento especifico que recibi?
e ;Sé los problemas de salud que pueden ocurrir despues de este tratamiento?
e ;Hé compartido esta informacion con mis proveedores médicos?

e ;Me revisa frecuente mi proveedor médico para ver si tengo problemas con mi salud relacionados con cancer
infantil?

e ;Me aconseja mi proveedor médico de cosas que debo o no debo de hacer para mantenerme saludable después
de mi tratamiento por cancer infantil?

Explore todos los recursos que existen para pagar su cuidado médico. El cuidado médico es caro y personas que han
tenido enfermedades serias muchas veces se enfrentan con obstaculos cuando tratan para obtener una adecuada
atencion de seguimiento. En los Estados Unidos, las compaiiias de seguro médico estan obligados a proporcionar
cobertura para los sobrevivientes de cancer infantil, independientemente de las condiciones médicas pre-existentes.
La ley también ahora proporciona la opcion de cobertura bajo la pdliza de seguro médico de los padres para los adultos
jovenes menores de 26 anos. Mas informacion sobre sus derechos y protecciones bajo la ley de cuidado de la salud
(comunmente conocido como “La Ley de Cuidado de Salud Asequible”) esta disponible en este enlace: https://www.
cuidadodesalud.gov/es/health-care-law-protections/rights-and-protections/. Si usted no tiene seguro, usted debe
buscar asistencia de una organizacion de servicio social local o su trabajador social del hospital para identificar sus
opciones de cobertura.

Como sobreviviente del cancer infantil, usted ya a vencido muchos obstaculos. jiEl proceso de obtener y pagar por su
cuidado medico puede ser desalentador, pero vale la pena!!

Lista de Cobertura del Cuidado de un Sobreviviente de Cancer

Defina sus necesidades para el cuidado de su salud. Pregtintese:
e ;Necesito un proveedor médico para chequeos generales?
e ;Tengo problemas cronicas de salud que requieren visitas frecuentes al médico?
e ;Tengo problemas que necesitan ser observados periddicamente por un especialista?
e ;Tengo prescripciones médicas caras?
e ;Necesito servicios de rehabilitacion o prétesis?

Explore todos los recursos para la cobertura de su cuidado médico:
e (Cobertura a través de la poliza de sus padres 0 conyuge
e Aseguransa de salud ofrecida por su colegio o trabajo

e Los programas estatales y federales de asistencia publica que pueden reducir sustancialmente el costo de la
cobertura

e Descuentos o cuidado de salud gratis ofrecidos por clinicas establecidas por el departamento de salud o iglesias
e Programas para medicinas de bajo costo o gratis ofrecidos por companias farmacéuticas para familias de bajo
ingreso
Si tiene aseguransa, aprenda mas sobre su péliza.

e ;Cuales servicios son cubiertos?
e ;Ofrece su plan descuentos para prescripciones?
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e ;Son las referencias a especialistas controladas por su doctor primario?

e ;Hay limitaciones hechas basadas en condiciones médicas preexistentes?
e ;Hay cobertura nada mas cuando el estudiante es de tiempo completo?

e ;Lacobertura se termina a cierta edad?

Pida ayuda para aprender de los recursos actuales y poder localizar nuevos.

* Pida a miembros de su familia, amigos, manejadores de aseguransa en el hospital o clinica y representantes de
aseguransa que le expliquen detalles sobre sus beneficios incluidos en su aseguransa.

e Llame a un trabajador social en la clinica 0 hospital para preguntarles por ayuda para encontrar recursos en el
estado o comunidad para su cuidado medico.

e Investigue servicios ofrecidos por organizaciones nacionales caritativas (ejemplo, Club de Leones para protesis
ocular).

e \Visite www.cuidadodesalud.gov para determinar sus opciones de cobertura de seguro y para determinar si usted
califica para un descuento o cobertura gratuita disponible para las personas con bajos ingresos o discapacidad.

e Prevenga lapso en cobertura. Planee transiciones de aseguransa médica que ocurren cuando se gradué del
colegio, exceso de edad de la cobertura de los padres, 0 cambie de trabajos.

Sea consciente de las leyes que le pueden ayudar a conservar sus beneficios de aseguransa. Las siguientes
leyes se pueden aplicar a sobrevivientes de cancer viviendo en los Estados Unidos:

ACA por sus siglas en inglés (“La Ley de Cuidado de Salud Asequible”), la ley general de la reforma de salud aprobada
en los Estados Unidos el 30 de Marzo de 2010, creo un mercado de Seguros de Salud y los nuevos derechos y
protecciones que hacen que la cobertura de seguro de salud mas justo y mas facil de entender. Mas informacion esta
disponible en www.cuidadodesalud.gov.

COBRA (Acto de Consolidacion y Ceder de Omnibus) requiere que patrones o negocios grandes hagan disponible
aseguransas por cierto tiempo para sus empleados (y sus dependientes) que son despedidos.

HIPAA (Acto de portabilidad de aseguransa de salud y contabilidad del 1996) permite que personas con condiciones
pre-existentes mantengan su aseguransa comprensiva cuando estan cambiando

planes de aseguransa o trabajos. Bajo la nueva ley de salud en los Estados Unidos, |a elegibilidad HIPPA proporciona
mayor proteccion que las que estan disponibles bajo la ley del estado.

Sea persistente cuando se encuentre con obstdculos. Trate de no desesperarse.
¢ Termine y continue aplicaciones.
e Apele negaciones con cartas de apoyo de parte de su proveedor médico.

e (Contacte grupos como Candlelighters y La Coalicion Nacional de Sobrevivientes de Cancer para mas informacion
sobre los recursos médicos que existen.

¢ iNo se de por vencido!
Recursos Recomendados:

La Coalicion Nacional de Sobrevivientes de Cancer es una organizacion conducida por pacientes, para apoyar a
sobrevivientes de cancer. Su folleto, “Aimanaque de un Sobreviviente de Cancer”, incluye muchas organizaciones y
agencias que ofrecen ayuda sobre ciertos temas relacionados a cancer, incluyendo la bisqueda de cuidado medico
accesible. El folleto esta disponible en su pagina de Internet, www.canceradvocacy.org. El nimero de teléfono es (877)
622-7937.
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Cancer Care, es una organizacion caritativa dedicada a proporcionar apoyo emocional, informacion, y ayuda practica
a personas con cancer y sus seres amados. También ofrecen asistencia para ayudar a las personas con un historial
de cancer a comprender las disposiciones de La Ley de Cuidado de Salud Asequible. 1-800-813-HOPE (4637).
www.cancercare.org/espanol.

Escrito por Melissa M. Hudson, MD, St. Jude Children’s Research Hospital, Memphis, TN; Sally Wiard, MSW, LCSW, Children’s Hospital of San
Antonio, San Antonio, TX; y Allison Hester, RN, MSN, CPNP, Arkansas Children’s Hospital, Little Rock, AR. Adaptado del boletin de Noticias de
CCSS, Primavera 2003, usado con permiso.

Repasado por Leslie L. Robison, PhD; Kevin C. Oeffinger, MD; Margaret Kulm, RN, MA; Scott Hawkins, LMSW; y Octavio Zavala.

Traducido por Yulsi Fernandez, BS y Sonia Morales, BS, Escuela de Medicina de David Geffen en UCLA, a través del generoso apoyo
del Programa de Desarrollo de Facultad Médica de Harold Amos, han recibido fondos de la Fundacion de Robert Wood Johnson.

Traduccion revisada por Julie A. Wolfson, MD, MSHS, Children’s Hospital of Alabama, Birmingham, AL y Isaac Martinez, BA, Institute of
Cancer Outcomes and Survivorship, University of Alabama at Birmingham, Birmingham, AL.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad adulta
temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo de Late
Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up Guidelines
Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccién médica y no
se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: EI Contenido Informativo no esté destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros
criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo tampoco
pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de orientacion para la
evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y al
proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafos derivados del uso, la revision o el acceso al Contenido Informativo.
Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores, representantes,
empleados, agentes y miembros de Children’s Oncology Group'y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo, indemnizar, defender
y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo, accion legal, litigio,
procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual disponibles
en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s Oncology
Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o reproduccion del Contenido
Informativo.
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Salud gastrointestinal después del tratamiento de cancer

El tratamiento del cancer infantil a veces puede causar cicatrices y problemas cronicos de los intestinos u otras
partes del sistema gastrointestinal (G, por sus siglas en inglés). Es importante saber sobre el sistema gastrointestinal
para poder reconocer sintomas y mantener saludable su sistema gastrointestinal.

é¢Como funciona el sistema gastrointestinal?

El sistema gastrointestinal (también conocido como “sistema digestivo”) es un grupo de 6rganos que descompone
(digiere) los alimentos que comemos. Esto permite que el cuerpo utilice los alimentos para formar y nutrir las células
corporales y proveer energia.

éQué tipos de problemas gastrointestinales pueden surgir después del tratamiento?

Los tipos de problemas pueden variar en funcion del tratamiento que recibid. En general, los problemas
gastrointestinales que ocurren después del tratamiento contra el cancer infantil estan relacionados con una cirugia
o radiacion. Los efectos dependen de la ubicacion de la cirugia, el area que recibe la radioterapia, y la dosis total de
radiacion recibida.

Los problemas que se pueden desarrollar incluyen:

e Obstruccion intestinal (bloqueo en los intestinos) — El riesgo es mayor para las personas que han tenido una
combinacion de radiacion abdominal y cirugia.

e Estenosis esofagica (cicatrizacion y estrecham (cicatrizacion del higado) —El riesgo aumenta para las personas
que recibieron radiacion en el abdomen, 0 para aquellas con una infeccion cronica del higado (hepatitis). iento
del tubo que transporta alimentos desde la boca hasta el estdmago) — Esto es generalmente el resultado de la
radiacion y puede causar problemas con la deglucion.

e (Calculos hiliares (depositos solidos de sales

: e E5GYRO0
de colesterol o de calcio que se forman en la Higad
vesicula biliar o los conductos biliares) — El ' T
riesgo es mayor en las personas que recibieron .
radiacion abdominal. Vatcula mar
* Fibrosis hepatica o cirrosis (cicatrizacion del Intesting
higado) — El riesgo aumenta para las personas — Qrueso (colon)
que recibieron radiacion en el abdomen, o para Intestings
aquellas con una infeccion cronica del higado — Intesting
(hepatitis). delgado
¢ Enterocolitis cronica (inflamacion de los -
intestinos que resulta en diarrea cronica y dolor
— Hecto

abdominal) — El riesgo aumenta después de la
radiacion abdominal o pélvica.

e (Cancer colorrectal (cancer del intestino grueso) —El riesgo aumenta para las personas que recibieron radiacion
abdominal o pélvica (consulte el Enlace de la Salud relacionado: “Cancer colorrectal”).
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éQué tratamientos aumentan el riesgo de desarrollar un problema gastrointestinal?
e (Cirugia que incluye el abdomen o la pelvis
e Radiacion:
— Cuello
— Pecho
— Abdomen
— Pelvis
— Espina (cervical, toracicas, lumbar, sacral)
e (Qtros factores de riesgo incluyen:
— Historia de adherencias intestinales (cicatrizacion)
— Historia de obstruccion (bloqueo) intestinal
— Historia de enfermedad cronica de injerto contra huésped (cGVHD) del tracto intestinal
— Antecedentes familiares de cancer colorrectal o cancer de esofago
— Antecedentes familiares de calculos biliares
— El consumo de tabaco
éCuales son los posibles sintomas de un problema gastrointestinal?
¢ Reflujo acido cronico (acidez)
¢ Dificultad o dolor al deglutir (pasar los alimentos)
e Nauseas 0 vomito cronico
¢ Dolor abdominal
e Diarrea cronica
e Estrefiimiento cronico
e Heces color negro o sangre en las heces
e Pérdida de peso
e Cambios en el apetito
e Distension abdominal / sensacion de inflamacion en el abdomen
e |ctericia / ojos amarillos, piel amarilla (consulte el Enlace de la Salud relacionado: “La salud del higado”)

Si usted tiene alguno de estos sintomas, consulte a su proveedor de atencion médica. Los sintomas que aparecen
rapidamente o son graves (como la aparicion repentina de dolor abdominal y vomitos) pueden indicar un problema
mas urgente (como una obstruccion intestinal) que requiere evaluacion médica inmediata.

é¢Qué exdmenes médicos se utilizan para la deteccion de un problema gastrointestinal?

La deteccion de los problemas que afectan al sistema gastrointestinal implica un examen fisico anual por un profesional
de la salud calificado. A veces son necesarias radiografias, analisis de sangre y pruebas para detectar pequenas
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cantidades de sangre en las heces (llamado el examen de guayaco). Puede ser necesario un ultrasonido si se
sospecha de calculos biliares o problemas de vesicula biliar. Ademas, a veces se necesitan ciertas pruebas que
examinan el interior del colon (colonoscopia) o el esofago (endoscopia) con instrumentos especiales.

éQué se puede hacer para prevenir los problemas gastrointestinales?
e Desarrolle un plan de nutricion saludable. Sugerencias para una dieta saludable son:

— Escoja una variedad de comidas de todos los grupos de alimentos. Visite www.myplate.gov/myplate-spanish para
recibir ayuda en el desarrollo de un plan de alimentacion balanceada.

— Coma 5 o mas porciones al dia de frutas y verduras, incluyendo frutas citricas y vegetales de color verde
oscuro y color amarillo profundo.

— Cuando tome jugo, elija jugos de 100% fruta o verduras, y limite su consumo a 4 onzas por dia.

— Coma alimentos ricos en fibra, como panes, arroz, pasta y cereales integrales. Evite los alimentos con alto
contenido de aztcares (tales como caramelos, cereales azucarados y refrescos).

— Compre una nueva fruta, verdura, comida baja en grasa, o producto de grano integral cada vez que vaya al
mercado.

— Disminuya la cantidad de grasa en sus comidas, preparandolas en el horno, asadas o al hervir los alimentos y
no coma alimentos fritos.

— Limite el consumo de carnes rojas, sustituyéndolas por el pescado, pollo, pavo o frijoles.
— Cuando coma carne, elija cortes magros (sin grasa) y porciones mas pequenas.

— Limite el consumo de comidas fritas y de alto contenido de grasa, como papas fritas, papitas, hamburguesas y
pizza.

— Elija leche y productos lacteos bajos en grasa.

— Evite comidas encurtidas, ahumadas, en escabeche y las que estén hechas a la parrilla o al carbon.

— Asegurese de comer alimentos ricos en calcio, como la leche, el yogur, y verduras de color verde oscuro.
e Evite habitos que promueven el cancer.

— No fume o use productos de tabaco.

— Evite el humo de segunda mano cuando sea posible.
¢ Si bebe alcohol, hagalo en moderacion.

— Los bebedores empedernidos (personas que beben dos o mas tragos duros al dia), especialmente aquellos
que consumen tabaco, tienen un mayor riesgo de cancer gastrointestinal y otros problemas gastrointestinales.

— Limitar el consumo de alcohol puede reducir estos riesgos.

Escrito por Sharon M. Castellino, MD, MSc, Children’s Healthcare of Atlanta - Egleston, Atlanta, GA; y Sheila Shope, RN, FNP, St.
Jude Children’s Research Hospital, Memphis, TN.

Revisado por Jacqueline N. Casillas, MD; Melissa M. Hudson, MD; Wendy Landier, PhD, CPNP; y Joan Darling, PhD. Traducido por
Claudia Cornejo, BA 'y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.

Traduccion revisada por Ricardo J. Flores, MD, Baylor College of Medicine, Houston, TX; Monica Gramatges, MD, Baylor

College of Medicine, Houston, TX; Julie A. Wolfson, MD, MSHS, Children’s Hospital of Alabama, Birmingham, AL; y Isaac

Martinez, BA, Institute of Cancer Outcomes and Survivorship, University of Alabama at Birmingham, Birmingham, AL.
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Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una
subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links estd disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad adulta
temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo de Late
Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up Guidelines
Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y no
se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: EI Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros
criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo tampoco
pretende excluir otros procedimientos de seguimiento alternativos razonables. EI Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de orientacion para la
evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y al
proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido Informativo.
Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores, representantes,
empleados, agentes y miembros de Children’s Oncology Group y 1as organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo, indemnizar, defender
y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo, accion legal, litigio,
procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: El Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s
Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o reproduccion
del Contenido Informativo.
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Deficiencia de la hormona del crecimiento después del trata-
miento de cancer

Algunas personas que fueron tratadas por cancer infantil pueden desarrollar problemas endocrinos (hormonales) como
resultado de cambios en la funcion del complejo sistema de glandulas conocido como el sistema endocrino.

éQué es el sistema endocrino?

El sistema endocrino consiste en un grupo de glandulas que regula muchas de las funciones del cuerpo, incluyendo

el crecimiento, pubertad, nivel de energia, produccion de orina, y reacciones al estrés. Las glandulas del sistema
endocrino incluyen la hipdfisis o glandula pituitaria, hipotalamo, tiroides, pancreas, glandulas suprarrenales, los ovarios
(en las mujeres), y los testiculos (en los hombres). El hipotalamo y la hipdfisis a veces se conocen como las “glandulas
maestras” porque controlan muchas de las otras glandulas del sistema endocrino. Desafortunadamente, algunos
tratamientos del cancer infantil pueden dafar al sistema endocrino y producir una variedad de problemas.

éQué son las hormonas?

Hapdiiiss

Las hormonas son mensajeros quimicos que transportan 1 | Hipatilame ] d
informacion a través del flujo sanguineo desde las glandulas 1 f S L '
endocrinas hacia las células de todo el cuerpo. El sistema J ,Iﬂ_x - Tirciges - 4 "Tf.‘ :
endocrino produce muchas hormonas (tales como la hormona - aY f )
de crecimiento y las hormonas sexuales, suprarrenales, | |
y tiroideas) que trabajan conjuntamente para mantener " | — Pancreas — | : [1 I.-'] |
funciones especificas del cuerpo. ] '; y % 1'1.‘ S _I,f 1 fu.. ¢ ;._'L.x'-.
éQué es la deficiencia de la hormona del ;""I s AR | ﬁ; ' ' H":I“-,
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adecuadas de GH para alcanzar su estatura completa. La
hormona del crecimiento trabaja junto con la hormona tiroidea,
el ejercicio, la nutricion adecuada y el descanso para ayudar

a los nifos y adolescentes a crecer. GH también ayuda a mantener los niveles normales de aztcar en la sangre y es
necesaria para el desarrollo normal de los dientes. Ademas de ayudar con el crecimiento de los huesos, la GH determina
qué tan bien funcionan el corazon y los vasos sanguineos, como utiliza el cuerpo la grasa, desarrolla los musculos,
fortalece los huesos, y en general influye en la salud total durante toda la vida. En las personas sanas, la produccion

de GH continia durante la edad adulta. Los adultos necesitan pequefias cantidades de GH para mantener la cantidad
adecuada de grasa, musculo y hueso. La hormona del crecimiento también puede jugar un papel en la regulacion del
estado de animo y la emocion.

Los tratamientos contra el cancer, como la radiacion o cirugia en las estructuras de la cabeza o el cerebro, pueden
causar un mal funcionamiento de las glandulas que controlan el crecimiento. Como resultado, la glandula hipdfisis
no puede producir suficiente GH, lo que resulta en la deficiencia de la hormona del crecimiento. La deficiencia de la
hormona del crecimiento también puede ocurrir en personas que nunca han tenido tratamiento del cancer.

Los signos y sintomas de deficiencia de la hormona del crecimiento

La lentitud en el crecimiento (estatura) es uno de los signos mas notorios de la deficiencia de GH en los nifios. Un nifio
con deficiencia de GH por lo general crece menos de 2 pulgadas por afo. Los nifios con deficiencia de GH son mas
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pequeqios y tienden a parecer mas jovenes que los nifios de su misma edad, pero por lo general tienen proporciones
corporales normales.

Los adultos que tienen deficiencia de la hormona del crecimiento pueden tener una variedad de sintomas fisicos,
como adelgazamiento de los huesos, disminucion de la fuerza muscular, aumento de grasa corporal, 0 niveles altos
de colesterol en la sangre. Los adultos también pueden tener sintomas emocionales como sentirse cansado, ansioso,
irritable, triste, sin motivacion, o disminucion de interés en el sexo.

Factores de riesgo en la deficiencia de GH
Los factores de riesgo relacionados con el tratamiento de cancer durante la infancia son:
e Tratamiento del cancer antes de alcanzar una estatura adulta, especialmente en pacientes muy jovenes
e Radiacion en:
— Cabeza/cerebro
— Cuerpo entero (TBI)

e Cirugia al cerebro, especialmente en la region central del cerebro donde se encuentra la hipdfisis (region
supraselar)

Examenes recomendados después del tratamiento del cancer

Todos los sobrevivientes de cancer infantil deben tener un examen fisico anual que incluye medicion de la altura y el
peso, evaluacion del estado puberal, el estado nutricional y el bienestar general. Para los pacientes con los factores
de riesgo mencionados anteriormente, este examen debe realizarse cada 6 meses hasta que termine el crecimiento.
Si hay signos de un crecimiento pobre, se debe hacer una radiografia de la mufieca (radiografia de la edad 6sea).
También se deben revisar otras causas posibles de los problemas de crecimiento, tales como la baja funcion tiroidea,
también deben ser revisadas.

Si se sospecha deficiencia de la hormona del crecimiento, su médico probablemente lo enviara con un endocrin6logo
(médico especializado en problemas hormonales). El endocrinélogo hara pruebas mas especificas para evaluar el
problema.

éComo se trata la deficiencia de la hormona del crecimiento?

Si se detecta la deficiencia de GH, su endocrindlogo le sugerira opciones de tratamiento. Por lo general, esto incluye
complementar o reemplazar la hormona de crecimiento que su hipéfisis no esta produciendo. La hormona del
crecimiento sintética se administra mediante una inyeccion. La hormona del crecimiento se administra generalmente
por varios anos, hasta que la persona alcanza una estatura adulta aceptable o la mayor estatura posible. Su
endocrindlogo le podra dar informacion acerca de qué tanto crecimiento es posible mediante la terapia de la hormona
del crecimiento. Las opciones de tratamiento para la deficiencia de GH que contintia en la edad adulta se deben
discutir en forma individual con su endocrinélogo.

Escrito por Debra A. Kent, RN, MSN, CPNP, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH.

Revisado por Lillian R. Meacham, MD; Priscilla Rieves, MS, RN, CPNP; Charles A. Sklar, MD; Julie Blatt, MD; Melissa
M. Hudson, MD; Winnie Kittiko, RN, MS; y Sarah J. Bottomley, MN, RN, CPNP, CPON®.
Traducido por Claudia Cornejo, BA y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.

Traduccion revisada por Ricardo J. Flores, MD, Baylor College of Medicine, Houston, TX; Monica Gramatges, MD, Baylor
College of Medicine, Houston, TX; Julie A. Wolfson, MD, MSHS, Children’s Hospital of Alabama, Birmingham, AL; y Isaac
Martinez, BA, Institute of Cancer Outcomes and Survivorship, University of Alabama at Birmingham, Birmingham, AL.
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Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una
subvencion generosa del Cancer Prevention Research Institute of Texas (GPRIT) Numero de Subvencion PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “céncer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y
no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros
criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo tampoco
pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como tnica fuente de orientacion para la
evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y
al proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las
partes relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores,
representantes, empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo,
indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier
reclamo, accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esté sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de
Children’s Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusién o
reproduccion del Contenido Informativo.
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Pérdida de audicion después del tratamiento de cancer

Algunos medicamentos de quimioterapia y otros medicamentos, o la radiacion que es necesaria en el tratamiento del
cancer infantil pueden dafar la audicion. La pérdida de audicion interfiere con la vida diaria. Si usted ha recibido estos
tratamientos, es importante que le examinen la audicion y que reciba tratamiento si hay pérdida de audicion.

é¢Como funcionan los oidos? Dl o

Es mas facil entender la pérdida de audicion si usted entiende como

funcionan los oidos. El oido esta compuesto de tres partes principales,
conocidas como el oido externo, medio y el interno.

Oido externo 1

Las ondas sonoras viajan a través del aire y primero entran al cuerpo

a través del oido externo. La parte del oido que puede ser vista fuera

del cuerpo se llama pabellon auricular. El pabellon auricular recoge y x
canaliza el sonido dentro del conducto auditivo. El conducto auditivo

es como un tunel. Este hace que el sonido suene mas fuerte y lo dirija

hacia el oido medio.

0Oido medio

El timpano separa el oido externo del oido medio, una camara que normalmente esta llena de aire. En el interior
del oido medio hay tres pequefios huesos (osiculos o huesecillos) que forman una cadena que conecta el timpano
a la abertura del oido interno. Las ondas sonoras hacen que el timpano vibre. Estas vibraciones hacen que los tres
pequeiios huesos del oido medio se muevan y transmitan el sonido al oido interno.

Oido interno

El oido interno se conoce como la coclea, y esta llena de fluido. La cdclea contiene miles de terminaciones nerviosas
pequefias, conocidas como células ciliadas sensoriales. El sonido viaja en ondas a través del fluido del oido interno. Las
células ciliadas sensoriales transforman las ondas sonoras en impulsos nerviosos que son enviados al cerebro a través
del nervio auditivo (también conocido como nervio vestibulococlear). En la cdclea, las células ciliadas sensoriales estan
organizadas en orden de tono, desde los sonidos de registro bajo (como la voz de un hombre) hasta sonidos de alta
frecuencia (como el canto de un pajaro). Cada célula ciliada es sensible a un rango especifico de tonos.

éQueé tipos de pérdida de audicién existen?

La pérdida de audicion que se produce en el oido externo o medio se llama pérdida de audicién conductiva. Esto
significa que la pérdida de audicion se debe a un problema en la transmision del sonido desde el aire hasta el oido
interno. Un ejemplo de esto seria los cambios en la audicion debido a la acumulacion de liquido en el oido medio. Esto
sucede a veces cuando las personas tienen infecciones del oido. El fluido “amortigua” el sonido cuando esta viajando a
través del oido medio.

La pérdida de audicion que resulta del dafio en el oido interno o en el nervio auditivo se llama pérdida auditiva
neurosensorial. Un ejemplo de esto seria el dafio a las células ciliadas sensoriales en el oido interno debido a la
quimioterapia. A pesar de que las ondas de sonido todavia se mueven a través del fluido del oido interno, ya no se
pueden convertir en impulsos nerviosos, y entonces el sonido no llega al cerebro. Las células ciliadas sensoriales que
procesan sonidos de alta frecuencia generalmente se dafian primero, seguidas luego por el dafio a las células ciliadas
sensoriales que procesan los sonidos de tono menor.
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La pérdida de audicion con ambos componentes, tanto conductivos como neurosensoriales, se llama pérdida auditiva
mixta.

éQué tipos de terapia del cancer aumentan el riesgo de la pérdida de audicién?
Los siguientes tratamientos de cancer pueden causar una posible pérdida de audicion:
¢ Quimioterapia cisplatino

e Quimioterapia carboplatino, si fue administrada en dosis alta para un transplante de células hematopoyéticas
(HCT)

¢ Dosis altas de radiacion (30 Gy o0 3000 cGy / rads 0 mas) en la cabeza o el cerebro
e (Cirugia que implica el cerebro, oido, o el nervio auditivo (octavo par craneal)

¢ (Ciertos antibidticos (medicamentos que se utilizan para tratar infecciones) y diuréticos (medicamentos que
ayudan al cuerpo a eliminar el exceso de agua)

éCuales son los efectos del tratamiento del cancer infantil en la audiciéon?

Las dosis altas de radiacion al oido o al cerebro pueden causar inflamacion o acumulacion de cera en el oido externo,
problemas con la acumulacion de liquido en el oido medio, rigidez del timpano o los huesos del oido medio. Cualquiera
de estos problemas puede resultar en pérdida de la audicion conductiva. La radiacion también puede dafar las

células ciliadas sensoriales en el oido interno, provocando la pérdida auditiva neurosensorial. Los dafios causados por
la radiacion pueden afectar a uno, 0 ambos oidos, dependiendo de la zona del tratamiento de radiacion. La pérdida
auditiva conductiva puede mejorar con el tiempo, pero la pérdida auditiva neurosensorial generalmente es permanente.

La quimioterapia de cisplatino y/o carboplatino puede causar dafio a las células ciliadas sensoriales en el oido interno,
lo que resulta en la pérdida auditiva neurosensorial. A menudo, el efecto es similar en ambos oidos y es permanente.

éCudles son los sintomas de la pérdida de audicion?
Los sintomas de la pérdida de audicion pueden incluir:
e Zumbido o sonidos tintineantes en el oido
e Dificultad para oir en presencia de ruido de fondo
e No poner atencion a los sonidos (como voces, ruidos ambientales)
¢ Problemas en la escuela (ver el Enlace de la salud relacionado: “Escuela tras el tratamiento”)
e Algunas personas pueden no tener sintomas en absoluto
éQué monitoreo se recomienda?

Las personas que tiene 6 anos y mayores deben ser examinado por un audiograma de tonos puros (examen de
audicion). Nifios menos de 6 afos o los que tienen un resultado anormal de su examen de audicion debe ser
examinados por un audiélogo con experiencia (profesional entrenado en trastornos de la audicion).

e Laaudicion generalmente se evaltia por medio de una serie de pruebas. Durante un audiograma, la persona se
pone auriculares y escucha sonidos de diferentes tonos y grados de intensidad. Las pruebas de audiometria del
habla evaltan la capacidad de la persona de escuchar palabras sueltas y frases completas. La timpanometria
evalua el estado del oido medio y el movimiento del timpano en respuesta a un soplo de aire.

e Las personas que no pueden recibir un audiograma (debido a que son demasiado jovenes 0 que no pueden
entender las instrucciones de la prueba) pueden tener una evaluacion de su audicion por medio de un examen
que se llama. Respuesta auditiva del tronco
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encefalico (ABR, por sus siglas en inglés, Auditory Brainstem Response). Generalmente, la persona que se
somete a esta prueba se le administra un medicamento para que se duerma, y luego se graban sus respuestas
cerebrales a varios sonidos.

éCon qué frecuencia se debe evaluar la audiciéon?

Todas las personas que recibieron tratamiento de cancer que puede afectar los oidos (como el cisplatino y dosis altas
de carboplatino, o dosis altas de radiacion al cerebro) deben tener una prueba de audicion anual hasta los 6 afnos, luego
cada 2 afos hasta los 12 anos, luego cada 5 afos. Si se determina una pérdida de audicion, la prueba debe repetirse
anualmente o segun lo aconseje un audiologo. Ademas, la audicion se debe evaluar en cualquier momento que se
sospeche un problema de audicion.

éQué se puede hacer si se detecta la pérdida de audicién?

Si se detecta la pérdida de audicion, es importante ser cuidado por un audi6logo o un otologo (médico especializado
en trastornos de la audicion). La pérdida de audicion puede causar problemas con la capacidad de una persona
para comunicarse y realizar las actividades diarias. Los nifios pequefios tienen un mayor riesgo por las dificultades
en la escuela, el aprendizaje y socialmente, asi como por problemas con el desarrollo del lenguaje. Por eso es muy
importante para una persona con pérdida auditiva encontrar los servicios que le ayudaran a aprovechar al maximo
su capacidad para comunicarse bien. Hay muchas opciones disponibles, y estas pueden utilizarse combinadas,
dependiendo del problema de audicion.

Los audifonos amplifican los sonidos. Hay varios tipos disponibles, dependiendo de la edad, el tamaiio de la
persona y el grado de la pérdida de audicion. La mayoria de los menores de 12 afios de edad usan un modelo
detras de la oreja que permite ajustes a medida que el nifio crece. Existe una variedad de colores- que permite la
personalizacion y ayudan a que el nifio acepte los audifonos. Los adolescentes y adultos se pueden beneficiar de
un modelo mas pequeiio en el oido o el canal. Es muy importante que las pilas de los audifonos sean recientes y
que el audifono esté en la posicion de “encendido” cuando esté en uso.

Los entrenadores auditivos (también conocidos como “entrenadores FM”) son dispositivos que son
particularmente Utiles en el entorno escolar. La persona que esta hablando (por lo general el profesor) lleva un
micr6fono que transmite el sonido a través de ondas de radio FM. La persona con pérdida auditiva lleva un receptor
que capta el sonido. Este dispositivo se puede usar solo o unido al audifono y permite a la persona con pérdida
auditiva oir al orador con claridad, incluso en un ambiente ruidoso.

Otros dispositivos de ayuda también estan disponibles para las personas con pérdida auditiva. Estos incluyen
amplificadores telefonicos y teletipos (TTY—a veces también llamados dispositivos telefonicos para sordos 0
TDD, por las siglas en inglés). Los aparatos especiales disefiados para las personas con pérdida auditiva incluyen
relojes de alarma que vibran y detectores de humo con luces intermitentes. Los subtitulos para la television estan
ampliamente disponibles. El internet es también una herramienta de comunicacion util para las personas con
pérdida auditiva, que proporciona opciones tales como el correo electronico, discusiones en linea, y acceso a

la informacion a través de sitios web. Los celulares ofrecen mensajeria de texto, mensajeria instantanea, acceso a
internet y transmision de fotos.

Los servicios de retransmision de telecomunicaciones estan disponibles en formatos de video y de voz / texto.
El servicio de retransmision de video esta basado en internet y permite que una persona que usa el lenguaje de
sefias se comunique por medio de video con un intérprete que traduce el lenguaje de sefas en la voz o texto. El
servicio de transmision de voz / texto permite a la persona que usa el teletipo comunicarse a través de un operador,
que luego transmite el mensaje en forma hablada a la persona oyente.
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Viviendo saludable después del tratamiento para el cancer infantil,
cdncer en adolescentes o en adultos jéovenes

Los implantes cocleares pueden ser una opcion para las personas con pérdida auditiva profunda que no pueden
beneficiarse de los audifonos. Estos dispositivos electronicos se colocan quirirgicamente detras de la oreja y los
electrodos se sujetan en el oido interno. Se utilizan un micréfono y un procesador de voz para transmitir el sonido

a los electrodos, estimulando el nervio auditivo y permitiendo la percepcion del sonido en el cerebro. Una vez
instalado el implante coclear, se da un entrenamiento auditivo por un periodo de tiempo para ensefiar a la persona a
reconocer e interpretar los sonidos.

Los métodos de comunicacion alternativos o complementarios, incluyendo la lectura de labios, el lenguaje

de sefias y la palabra complementada, estan disponibles para las personas con pérdida auditiva significativa. El
lenguaje oral también puede ser una opcion, pero por lo general, requiere un enfoque educativo intensivo con la
terapia del habla. En los Estados Unidos, se requiere que las organizaciones de salud que reciben fondos federales
proporcionen intérpretes de lenguaje de signos cuando un paciente lo solicite.

Los recursos comunitarios y educativos en los Estados Unidos incluyen los servicios a través de los distritos
escolares publicos locales 0 agencias de referencia (disponibles bajo la legislacion IDEA, PL 105-17), tales como la
terapia de lenguaje intensivo y los entrenadores auditivos para usar en el aula. A veces, consideraciones especiales,
como sentarse al frente de la clase, es todo lo que se necesita, pero esto generalmente requiere la solicitud de los
padres de un Plan de Educacion Individualizado (IEP) para el hijo a través del distrito escolar (ver el Enlace de la
salud relacionado: “La escuela después del tratamiento del cancer infantil y juvenil”). Muchos hospitales tienen un
maestro o un enlace escolar que puede ayudarle a organizar un IEP y otros servicios especializados que puedan
ser necesarios. La legislacion, Americanos con Discapacidades (ADA, por sus siglas en inglés, Americans with
Disabilities Act, PL 101-336) garantiza a las personas con pérdida auditiva el acceso igual a eventos publicos,
espacios y oportunidades, incluyendo teléfonos de texto y amplificadores de teléfono en lugares publicos, y
dispositivos de asistencia para escuchar en los cines. Algunos teatros también ofrecen proyecciones especiales de
peliculas recién estrenadas con subtitulos.

¢Qué puedo hacer para proteger mi audicion?

Si usted ha experimentado la pérdida de audicion, o ha recibido terapia que tiene la posibilidad de dafar su oido, debe
discutir esto con su médico. Asegurese de obtener una evaluacion y un tratamiento rapido para las infecciones del oido,
el oido de nadador (otitis externa) y la compactacion de cerumen.

Siempre que sea posible, pidale a su proveedor de atencion médica que considere alternativas a los medicamentos que
tienen la posibilidad de causar una mayor pérdida de la audicion, incluyendo

ciertos antibidticos (aminoglucosidos como gentamicina), ciertos diuréticos (“loop” diuréticos, como la furosemida),
salicilatos (como la aspirina) y los medicamentos para los niveles altos de hierro. También debe tener cuidado de
proteger sus oidos de ruidos fuertes. De hecho, los ruidos fuertes pueden causar un dafio significativo a sus oidos.
Ejemplos de equipos y actividades que pueden ser peligrosos para su audicion incluyen:

a DAn fa
0do 0 Ocupacio acio

Sierra eléctrica Bombero Caza deportiva
Aspiradora Trabajador de construccion Esqui acuatico o paseo en barco
Cortadoras y podadoras de césped Agricultor Motociclismo o todo terreno
Equipos de jardineria Trabajador de aeropuerto Auriculares estéreos

Conductor de taxi, camion y autobus Amplificadores

Estilista (exposicion constante a ruidos de

secadores de cabello)
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Si no puede evitar la exposicion al ruido, usted debe:
e Usar protectores tales como tapones para los oidos u orejeras

e Limitar los periodos de exposicion al ruido (por ejemplo, si usted esta en un concierto ruidoso, vaya a una zona
mas tranquila por un tiempo para descansar sus 0idos)

e Tenga en cuenta el ruido en su entorno y tome control de la situacion cuando pueda.

Escrito por Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL. Porciones adaptados del “Noise and Hearing
Loss, Do You Know. . .An Educational Series for Patients and their Families,” St. Jude Children’s Research Hospital, Memphis, TN (usado
€oN permiso).

Revisado por Kayla L. Foster, MD, MPH; Beth Fisher, DNP, APRN, CPNP; y Melissa Acquazzino, MD, MS.

Traducido por Claudia Cornejo, BA'y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.

Traduccion revisada por Ricardo J. Flores, MD y Monica Gramatges, MD, Baylor College of Medicine, Houston, TX.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espaiol que fue provisto por una sub-
vencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, Ia adolescencia o la edad adulta
temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo de Late
Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up Guidelines
Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y no
se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: EI Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros
criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo tampoco
pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de orientacion para la
evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y al
proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido Informativo.
Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores, representantes,
empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo, indemnizar, defender
y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo, accion legal, litigio,
procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s
Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o reproduccion
del Contenido Informativo.
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Manteniendo su corazon sano

La mayoria de los sobrevivientes del cancer infantil no desarrollan problemas del corazon; sin embargo, algunos de
los tratamientos para el cancer administrados durante la infancia pueden provocar dafios en el corazon. Ya que estos
problemas con el corazon pueden ocurrir muchos afos después de terminado el tratamiento de cancer, es importante
que los sobrevivientes del cancer infantil estén informados de los tratamientos que han recibido que pueden afectar
su salud cardiaca. Con este conocimiento, pueden adoptar las medidas necesarias para mantener su corazon sano,
incluyendo visitas médicas regulares y examenes de salud para monitorear su funcion cardiaca. Asi, si un problema
se presenta, puede ser detectado y tratado a tiempo.

é¢Como trabaja el corazon?

El corazon es un 6rgano muscular que funciona como el centro del sistema circulatorio del cuerpo. El corazon

es responsable de bombear sangre oxigenada y nutrientes a los tejidos del cuerpo. Esta dividido en cuatro
compartimientos (dos atrios y dos ventriculos) que trabajan juntos para bombear la sangre. Las valvulas dirigen la
trayectoria de la sangre a través de los diferentes compartimientos del corazon y al entrar a los vasos sanguineos. El
ritmo de contraccion cardiaca y el pulso del corazon son coordinados por diferentes nervios que mandan impulsos
eléctricos a diferentes partes del corazon. Una membrana (pericardio) rodea y protege el corazon y lo ancla dentro del
pecho.

éCuales tratamientos de cancer pueden causar problemas cardiacos?
Algunos tipos de quimioterapia y radioterapia que involucran al corazon pueden causar problemas.
Quimioterapia con antraciclina

Las antraciclinas (anthracycline) son usadas como un tipo de quimioterapia para tratar varios canceres infantiles. Esta
clase de quimioterapia puede en ocasiones afectar el corazon. Antraciclinas usadas cominmente incluyen:

e Doxorrubicina o Adriamicina (Adriamycin®)
e Daunorubicina (daunomycin, Cerubidine®)
e |darubicina (Idamycin®)

e Mitoxantrona (Novantrone®)

Vasos sanguineos

e Epirubicina (Epirubicin)
Terapia a base de Radiaciéon

Los problemas cardiacos también pueden ser causados por la _
terapia con radiacion al corazon o a los tejidos alrededor del ~ Atrio
corazon. Esto incluye radiacion a las siguientes areas:

e Pecho
e Espina dorsal (porciones en el pecho o “toracicas”) Sistema eléctrico
e Abdomen

Pericardio

Ventricles

¢ |rradiacion corporal total (TBI)
éQué problemas cardiacos pueden ocurrir después del tratamiento para cancer infantil?
Hay varios tipos de problemas cardiacos que pueden resultar a consecuencia del tratamiento de cancer:

e Las células musculares del corazon pueden ser danadas de tal manera que el corazon no se contraiga o
relaje normalmente (disfuncion del ventriculo
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izquierdo, cardiomiopatia).

e Las sendas eléctricas que conducen impulsos para controlar el ritmo cardiaco pueden ser dafados, resultando
en un pulso cardiaco anormalmente rapido, despacio o irregular (arritmias).

e Las valvulas y vasos sanguineos del corazon pueden ser daiados, resultando en valvulas endurecidas o que
goteen (estenosis valvular o insuficiencia).

e La cubierta protectiva del corazon podria inflamarse (pericarditis) o dafarse (fibrosis pericardial).

e Los vasos sanguineos del corazon pueden ser dafados o bloqueados (enfermedad de las arterias coronarias),
previniendo la entrega de oxigeno y de nutrientes al corazon y a otros tejidos.

En casos severos, estos problemas pueden resultar en la muerte del tejido cardiaco (ataque cardiaco o infarto miocardio),
un ritmo cardiaco peligroso (arritmia), o en la inhabilidad del corazon de bombear sangre propiamente (insuficiencia
cardiaca congestiva).

éQué tipos de tratamiento de cancer son asociados con que problemas cardiacos?

e Las antraciclinas pueden causar problemas con la funcion del musculo cardiaco (disfuncion ventricular
izquierda, cardiomiopatia) y ritmo cardiaco anormal (arritmia).

e Laterapia con radiacion puede resultar en el dafo y endurecimiento de los tejidos cardiacos, causando un
ritmo cardiaco anormal (arritmias) y problemas con el musculo cardiaco (cardiomiopatia), valvulas cardiacas
(estenosis valvular o insuficiencia), vasos sanguineos (enfermedad de las arterias coronarias), y con la
membrana alrededor del corazon (pericarditis o fibrosis pericardia).

éQue otros factores podrian aumentar el riesgo para contraer problemas cardiacos?

Hay algunas otras condiciones médicas que podrian incrementar el riesgo de que se presenten problemas cardiacos
por la quimioterapia o la radiacion. Estos factores incluyen la obesidad, hipertension, colesterol o niveles de triglicéridos
altos en la sangre, y diabetes. Mas aun, podria haber un riesgo més alto de lo comun de tener problemas cardiacos si
estas condiciones existen en su familia. Las enfermedades cardiacas son también mas comunes en las personas que
ya han pasado por la menopausia, por lo tanto los sobrevivientes que han experimentado la menopausia a temprana
edad podrian tener un riesgo mayor. Muchas conductas de salud pueden incrementar el riesgo de enfermedad cardiaca
incluyendo el fumar, tener un estilo de vida sedentario, y consumir una dieta alta en grasas.

éQuién esta en riesgo de desarrollar problemas cardiacos?

El riesgo de desarrollar un problema cardiaco después del tratamiento de cancer infantil es relacionado con varios
factores:

e La edad del paciente durante el tiempo que estuvo bajo terapia contra el cancer
e Ladosis total de antraciclina (quimioterapia)

e La dosis total de radiacion al pecho

e La cantidad del tejido cardiaco expuesto a la radiacion

e Tratamiento con otros medicamentos que afectan la funcion cardiaca

e La presencia de otras condiciones que afectan la funcion cardiaca

La mayoria de los sobrevivientes de cancer que fueron tratados con antraciclinas o con radiacion al pecho no sufren
de dario al corazon. Algunos sobrevivientes tienen cambios en el tamafio o funcion del corazon muy minimos que
no empeoran a medida que pasa el tiempo. Solo un pequefio numero de sobrevivientes han desarrollado problemas
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cardiacos severos que ocasionan un fallo cardiaco o un ritmo cardiaco peligroso. En retrospectiva, el riesgo de
desarrollar problemas cardiacos después de terminada una terapia para el cancer infantil es mas alto en los
sobrevivientes tratados con altas dosis de antraciclinas o radiacion al pecho, especialmente aquellos que recibieron
los dos tratamientos a una edad muy temprana.

Ya que no sabemos a ciencia cierta porque algunos sobrevivientes desarrollan problemas cardiacos como resultado
de su tratamiento para cancer infantil y otros no (aun cuando han recibido el mismo tratamiento), es importante
que cada sobreviviente de cancer infantil que sea tratado con antraciclinas o con radiacion al pecho continte sus
chequeos médicos regularmente para que si un problema cardiaco se presenta, pueda ser detectado y tratado a
tiempo.

Los factores de riesgo mas peligrosos para antraciclinas y radiacion son explicados abajo por separado, aunque
algunos de los riesgos son los mismos:
éCudles son los sintomas cuando existen problemas cardiacos?

e Es posible que no se presenten sintomas con problemas cardiacos leves o moderados. Podria ser que la
unica manera de identificar el problema sea conduciendo ciertos estudios cardiacos como un ECHO, EKG o
MUGA.

e Respiracion corta

e Mareos

e Mareado, desmayos o debilidad pronunciada

e Fatiga severa que impide que uno ejercite o juegue normalmente

¢ Dolor en el pecho que se sienta como si tuviera un peso grande encimay que se extienda a su brazo,
menton o cara.

e Sudor en exceso 0 respiracion corta acompafiado con dolor en el pecho
¢ Dolor agudo en medio o0 en el lado izquierdo del pecho (se empeora si respira profundo)

e Pies o tobillos hinchados (tan hinchados que si pone presion firme con su dedo en el area hinchada dejara
una marca)

e Tos o resuello que no desaparece
e Periodos de latidos irregulares (como si el corazon saltara un latido)

e Abdominal symptoms (nausea or emesis)
éComo es afectado el corazén por el ejercicio?

El ejercicio aerdbico (caminar rapidamente, correr) es generalmente seguro y hasta saludable para el corazon. Sin
embargo, algunos tipos de ejercicio vigoroso son particularmente estresantes para el corazon.

Los sobrevivientes tratados con antraciclinas o con radiacion al pecho (35 Gy o0 3500 cGy/rads 0 mas), 0 con una
combinacion de antraciclinas (cualquier dosis) y radiacion al pecho (15 Gy 0 mas) deberian checar con su proveedor
de cuidados médicos antes de comenzar cualquier programa de ejercicios. Aquellos que planean participar en
deportes arduos o en deportes a un nivel competitivo alto pueden beneficiar de una evaluacion con su cardilogo.

éQué otras condiciones o actividades pueden empeorar los problemas cardiacos?

Un corazon expuesto a antraciclinas y/o radiacion al pecho podria ser incapaz de aguantar el estrés de ciertas
condiciones que incrementan la carga del trabajo del corazon. Esto incluye:

e Embarazo
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e Consumo de medicamentos o drogas estimulantes (anfetaminas, cocaina, pastillas para adelgazar, efedra,
mahuang o drogas para mejorar el rendimiento).

Siempre deben evitarse las drogas ilicitas. Si tiene riesgo de padecer problemas cardiacos como consecuencia

del tratamiento del cancer infantil y tiene previsto tomar medicamentos estimulantes o quedarse embarazada, es
importante que lo comente con su médico. Es posible que se le recomiende someterse a pruebas cardiacas, como un
ecocardiograma, antes de quedarse embarazada o de tomar determinados tipos de medicamentos que pueden causar
un estrés excesivo al corazon.

¢Hay alguna otra precaucién especial?

Los sobrevivientes con valvulas cardiacas protésicas o los que tienen actualmente activo la enfermedad cronica de
injerto contra huésped (cGVHD) siguiendo el trasplante hematopoyético (HCT) deberian tomar un antibidtico antes

de someterse a cualquier procedimiento dental o algun otro procedimiento medico invasivo (procedimientos como
aquellos usados para checar los sistemas respiratorios, gastrointestinales o urinarios) para prevenir una infeccion
cardiaca seria llamada endocarditis. Si le ha dicho que tiene una valvula cardiaca protésica o si tiene el cGVHD activo,
preguntele a su médico, especialista de corazon, y/o al dentista si debe tomar antibi6ticos para prevenir endocarditis
antes de procedimientos médicos o dentales.

éQué clase de monitoreo es requerido para un posible problema cardiaco?

Todo aquel que a sido tratado con quimioterapia con antraciclinas o con radiacion al pecho para tratar el cancer infantil
debe tener un examen médico con atencion especial a cualquier sintoma que este relacionado al corazon. Ademas,

un electrocardiograma (ECG, EKG) debe ser administrado cuando el sobreviviente entre en seguimiento a largo plazo
(usualmente 2 afios después de que la terapia sea completada). Un ecocardiograma o un estudio comparable también
es recomendado en la primera visita del seguimiento a largo plazo, y ser continuado de acuerdo al siguiente horario (0
como sea recomendado por su proveedor médico:

Recomendaciones para horarios de imdagenes cardiacas

Dosis de antraciclina* Dosis de radiacion** Frecuencia recomendada de
imagenes

<100 mg/m? 0 nada < 15 Gy 0 nada No es necesario

< 100 mg/m? 0 nada 15 Gy a < 30 Gy

> 100 a < 250 mg/m? <15 Gy 0 nada Cada 5 afos
>100 a < 250 mg/m? >15 Gy

Cualquiera > 30 Gy Cada 2 afos
> 250 mg/m? Cualquiera

*Basado en la dosis equivalente isotdxica de doxorrubicina
**Basado en la dosis de radiacion con impacto potencial al corazon (radiacion al pecho, abdomen, espina [torax o todo], o irradiacion total del

cuerpo [TBI])

Los sobrevivientes que recibieron radiacion en una dosis de 30 Gy (3000 cGy) o mas alta al corazon o a los tejidos
alrededor o radiacioén en una dosis de 15 Gy (1500 cGy) o mas alta mas quimioterapia con antraciclinas pueden
aconsejados a someterse a una evaluacion por un cardiélogo para un examen de estrés 5 a 10 arios después de
recibir radiacion, y con evaluaciones repetidas como sea recomendado por el cardiologo.

Los sobrevivientes que recibieron radiacion al corazon o a los tejidos alrededor deberian también someterse a un
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examen de sangre periodicamente para checar por otros factores de riesgo cardiacos (el perfil de lipidos y
glucosa de ayuno o hemoglobina A1C) .

Evaluaciones adicionales por un cardiélogo son recomendadas para los sobrevivientes que estan
embarazadas o que estan planeando un embarazo y recibieron cualquiera de las siguientes terapias:

e (Quimioterapia con antraciclinas con una dosis de 250 mg/m2 o0 mas
e Radiacion con una dosis de 30 Gy (3000 cGy) o mas al corazon o a los tejidos alrededor

e Radiacion al corazon (cualquier dosis) en combinacion con quimioterapia con antraciclina (cualquier dosis)

Monitoreo del corazon puede ser necesario debido al esfuerzo extra que el corazon debe hacer durante las ultimas
etapas del embarazo y durante el parto. El monitoreo sugerido incluye un ecocardiograma antes y periédicamente
durante el embarazo, especialmente durante el tercer trimestre, y monitoreo cardiaco durante el parto.

éComo se llevan a cabo los exdmenes cardiacos?

Un electrocardiograma (ECG, EKG) es un examen usado para evaluar el pulso y ritmo cardiaco. Electrodos (parches
pegajosos pequerios) son posicionados en el pecho, brazos, y piernas. Los electrodos tienen unos cables y los impulsos
eléctricos del corazon son grabados.

Un ecocardiograma (ultrasonido cardiaco) es usado para examinar la funcion muscular del corazon y que tan bien
bombea el corazon. La persona se acuesta en una mesa y un gel conductivo es aplicado al pecho. Entonces un
transducidor (aparato que emite las ondas ultrasonicas) es puesto en el pecho para obtener diferentes vistas del
corazon. Una presion leve es aplicada en el transducidor y por lo tanto esto puede causar incomodidad. Los resultados
del examen son mostrados en monitor para que el doctor los estudie después. Muchas medidas son llevadas a cabo
durante este examen para corroborar que el corazon este bombeando sangre debidamente. El examen de

ultrasonido también mira las valvulas del corazon para asegurarse de que abren y cierran normalmente. Los electrodos
son usualmente puestos en el pecho para monitorear los impulsos eléctricos del corazon durante el examen.

Una resonancia magnética cardiaca (MRI cardiaca) usa un iman grande, ondas de radio, y una computadora para
tomar imagenes detalladas del corazon. No se usa radiacion durante un MRI. Se recostara sobre una camilla en medio
de una maquina larga con forma de tubo. La camilla se desliza dentro de la abertura de la maquina hasta que la parte
de su cuerpo que se analizara se encuentre en el centro. Tiene que quitar todos los articulos que puedan ser afectados
por el iman, incluyendo joyas, lentes, o audifonos. Si es necesario usar medicamento de contraste durante el examen,
sera inyectado por vena. La maquina puede hacer un ruido fuerte, asi que se le dara tapones para los oidos 0 musica

para escuchar durante el examen para bloquear el ruido. Por el iman fuerte, personas con dispositivos de metal (como
un marcapasos, bombas de infusion, o un implante metalico de hierro) no pueden tener este examen.

Un examen cardiaco de estrés mide la funcion cardiaco durante periodos cuando el corazon esta trabajando duro.
Durante este examen, el corazon y la presion sanguinea usualmente monitoreados mientras la persona camina en una
caminadora.

éQue sucede si un problema del corazén es detectado?

Su proveedor de cuidados médicos le aconsejara acerca del cuidado que necesite. Algunas veces, una referencia a un
cardiologo (especialista del corazon) es necesaria para evaluaciones adicionales y/o tratamientos con medicamentos.

éQué se puede hacer para prevenir los problemas cardiacos?

Con edad avanzada, el riesgo de ciertos tipos de enfermedad cardidloga (como los ataques del corazén y el

endurecimiento de las arterias) también aumenta. Factores relacionados con el estilo de vida que aumentan el riesgo

de contraer problemas cardiacos incluyen fumar, tener sobrepeso, comer una dieta alta en grasas, y no ejercitar. Usted
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puede reducir el riesgo de contraer problemas cardiacos de la siguiente manera:
e Evitar el tabaco y el consumo excesivo de alcohol.
e Mantener un peso saludable.
e Limitar el consumo de grasa en su dieta.
e Ejercitar moderadamente por lo menos 30 minutos la mayoria de los dias de la semana.

Entre las afecciones médicas que aumentan el riesgo de padecer problemas cardiacos se encuentran la obesidad,
la hipertension, los niveles altos de colesterol o triglicéridos en sangre y la diabetes. Si padece alguna de estas
enfermedades, es importante que tome los medicamentos o adapte su estilo de vida a las recomendaciones de su

médico.

Escrito por Debra L. Friedman, MD, Vanderbilt University/Ingram Cancer Center, Nashville, TN; Melissa M. Hudson, MD, St.
Jude Children’s Research Hospital, Memphis, TN; y Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham,
AL.

Repasado por Linda Rivard, RN, BSN; Kayla L. Foster, MD, MPH; and Melissa Acquazzino, MD, MS.

Traducido por Yulsi Fernandez, BS y Sonia Morales, BS, Escuela de Medicina de David Geffen en UCLA, a través del gener-
0s0 apoyo del Programa de Desarrollo de Facultad Médica de Harold Amos, han recibido fondos de la Fundacion de Robert
Wood Johnson.

Traduccion revisada por Monica Gramatges, MD, Baylor College of Medicine, Houston, TX.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son niiios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccién médica y
no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir
otros criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo
tampoco pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como tnica fuente de orientacion
para la evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la
familia y al proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las
partes relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios,
directores, representantes, empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su
cargo, indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier
reclamo, accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: El Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de
Children’s Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o
reproduccion del Contenido Informativo.
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Hepatitis después del tratamiento de cancer

El tratamiento del cancer infantil a menudo requiere transfusiones de sangre y productos sanguineos.
Desafortunadamente, algunos de estos productos sanguineos vitales podrian haber contenido virus que pueden causar
hepatitis (infeccion del higado). Hay dos tipos de hepatitis principales que pueden transmitirse a través de productos
sanguineos (hepatitis B y hepatitis C). Antes de que el suministro de sangre se revisara para detectar estas infecciones
de manera rutinaria, las personas que recibieron productos sanguineos pudieron haber sido infectadas con estos virus.
En los Estados Unidos, el chequeo rutinario para la hepatitis B en los donantes de sangre se inicio en 1971. La prueba
de deteccion mas precisa de la hepatitis C ha estado en uso desde 1992. Los sobrevivientes que recibieron productos
sanguineos antes de estas fechas podrian haber sido infectados con estos virus. (Nota: Las fechas cuando comenzaron
las pruebas para detectar la hepatitis en donantes de sangre en paises fuera de los Estados Unidos pueden ser
diferentes.)

La hepatitis B y C también pueden ser transmitidas a través de otros tipos de contacto con la sangre (tales como
compartir agujas entre drogadictos, tatuajes, perforaciones o piercings en el cuerpo, la dialisis renal y trasplante de
Organos). Estas infecciones también pueden transmitirse a través del contacto sexual o transmitirse de madre al bebé
recién nacido durante el parto, pero esto es mas probable que ocurra con la hepatitis B que con la hepatitis C.

éQué es el higado?

El higado es un 6rgano con forma triangular alojado debajo de la caja torécica en el lado derecho del cuerpo. En un
adulto promedio, el higado es aproximadamente del tamario de una pelota de futbol americano y pesa alrededor de
tres libras. Es responsable de filtrar las toxinas de la sangre, ayudar a la digestion y metabolismo, y a la produccion de
muchas sustancias importantes, incluyendo las proteinas de coagulacion sanguinea.

¢éCudles son los indicios y sintomas de la hepatitis?

Muchas personas no tienen sintomas de hepatitis cuando son infectadas inicialmente. Algunas personas tienen
sintomas similares a las de una gripe, tales como fatiga, pérdida de apetito, nausea, vomito o fiebre baja. Algunas
personas pueden tener sintomas que indican que el higado no esta funcionando bien, como ojos y piel amarillos
(ictericia), orina oscura, picazon severa, 0 heces palidas (de color arcilla). En raras ocasiones, las personas pueden
enfermarse gravemente y desarrollar insuficiencia hepatica. La hepatitis puede aliviarse por completo y no causar
problemas de salud adicionales. Desafortunadamente, muchas personas que se infectaron con hepatitis B o C durante
la infancia experimentan una infeccion “cronica.” Las personas con hepatitis cronica podrian no presentan sintomas

y sentirse bien, pero corren el riesgo de cicatrizacion (cirrosis) del higado y otras complicaciones. En raras ocasiones,
puede desarrollarse el cancer de higado. Las personas con infeccion de hepatitis cronica también estan en riesgo de
transmitir la infeccion a otros.

¢éCudles son indicios comunes de daiio al higado?

La mayoria de las personas con hepatitis cronica no presentan indicios o sefales ni sintomas. La infeccion cronica
durante un largo tiempo puede causar dafio hepatico progresivo. Los indicios de dafo hepatico incluyen el crecimiento
o0 aumento del higado y el bazo, inflamacion o acumulacion de liquido en el abdomen, color amarillo de ojos y piel
(ictericia), y problemas con la coagulacion de la sangre.

éQué pruebas se realizan para detectar la hepatitis?

Se puede hacer un andlisis de sangre para detectar la hepatitis viral. Una prueba positiva de anticuerpos contra la
hepatitis B o C significa que la persona ha estado expuesta al virus. Después se pueden hacer pruebas adicionales
para determinar si hay una infeccion activa.
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éQuién estd en riesgo de contraer la hepatitis B y C?

Cualquier persona que recibid los siguientes productos de sangre o suero esta en riesgo de hepatitis B (si recibio una
transfusion antes de 1972) y de la hepatitis C (si recibio una transfusion antes de 1993):

Concentrado de globulos rojos

Sangre entera

Globulos blancos (granulocitos)

Plaquetas

Plasma fresco congelado

Crioprecipitado

Preparaciones de inmunoglobulina (IVIG, VZIG)

Médula dsea o células madre de un donante alogénico (alguien que no sea usted)

Otros factores de riesgo incluyen:

Factores de coagulacion de la sangre (como el Factor VIl o Factor IX) hechos antes de 1987
Trasplantes de organos solidos (como el rifidn, el higado o el corazon) antes de 1993

Dialisis renal a largo plazo (que dura por lo menos varios meses)

Inyeccion o inhalacion de drogas ilicitas

Perforaciones (piercings) del cuerpo, tatuajes

Compartir las maquinas de afeitar, cortatifias, o cepillos de dientes con personas que tienen hepatitis
Exposicion ocupacional a sangre y fluidos corporales

Comportamiento sexual de alto riesgo (como tener multiples parejas sexuales, no usar un condon, o tener sexo
anal)

éQué seguimiento se necesita para las personas en riesgo?

Cualquier persona que esté en riesgo de hepatitis B o C debe someterse a examenes de sangre para ver si esta
infectada.

Si usted tiene hepatitis cronica, usted también debe:

Consultar a un especialista del higado para su evaluacion y posible tratamiento.

Decirle a sus proveedores de atencion médica acerca de todos los suplementos y medicamentos sin receta que
usted esté tomando.

No beber alcohol, ya que puede causar mas dafo al higado.

Evitar el exceso de medicamentos para dolor o para bajar la fiebre sin receta que contengan acetaminofén (como
Tylenol® o productos “ sin aspirina”).

Hacerse un andlisis de sangre para ver si tiene inmunidad a la hepatitis A y B. Si usted no tiene inmunidad, debe
inmunizarse contra estas infecciones comunes con el fin de proteger su higado (actualmente no hay vacuna para
proteger contra la hepatitis C).
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e Discutir el estado de su hepatitis con sus proveedores de atencion médica. (Si esta embarazada, hable con su
obstetra y el pediatra de su bebg).
¢Como se puede prevenir la transmision de la hepatitis crénica?

La hepatitis B y C no se propagan por contacto casual, como abrazarse o darse la mano. Sin embargo, si usted tiene la
hepatitis B o C, con el fin de evitar la transmision de la infeccion a otros, usted debe:

e Evitar el contacto directo de su sangre y fluidos corporales con los demas.
e Limpiar con lejia cualquier sangre o fluido corporal derramado.
e Cubrir las cortadas u otras heridas abiertas.

e Evitar compartir objetos personales punzantes, como maquinillas o rasuradoras de afeitar, cepillos de dientes,
cortauias, aretes para el oido o cuerpo, o cualquier objeto que pueda estar en contacto con la sangre.

e Asegurarse de que se utilicen agujas estériles nuevas para hacer perforaciones o piercings del cuerpo,
inyecciones, tatuajes o acupuntura. Nunca comparta agujas.

e Asegurarse de que todos los miembros cercanos al hogar y comparieros sexuales se hagan el examen para
detectar la hepatitis B. Si ellos no tienen inmunidad, se les debe dar la vacuna contra la hepatitis B.

e Siusted es sexualmente activo, use proteccion de barrera (como los condones de latex) durante el contacto
sexual intimo.

Hable con su médico acerca de si su pareja sexual debe someterse a una prueba para detectar la hepatitis C.
é¢Qué mas puedo hacer para mantener mi higado sano?

¢ Tome bastante agua.

e (Coma una dieta bien balanceada y rica en fibra.

¢ Reduzca el consumo de alimentos grasosos, salados, ahumados y curados.

¢ No tome mas de la dosis recomendada de medicamentos.

¢ Evite tomar medicamentos innecesarios.

¢ No mezcle drogas y alcohol.

¢ No use drogas ilegales callejeras.

¢ Tenga cuidado con el uso de hierbas y suplementos naturales, especialmente cuando se combinan con
medicamentos.

e Evite la exposicion a productos quimicos (solventes, limpiadores en aerosol, insecticidas, disolventes de pintura, y
otras toxinas) que puedan ser perjudiciales para el higado. Si tiene que usar estas sustancias, use una mascara y
guantes y trabaje en un area bien ventilada.

Escrito por Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL.

Revisado por Melissa M. Hudson, MD: Smita Bhatia, MD, MPH; y Lisa Bashore, PhD, RN, CPNP, CPON®. Traduci-
do por Claudia Cornejo, BA y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.

Traduccion revisada por Ricardo J. Flores, MD, Baylor College of Medicine, Houston, TX; Monica Gramatges, MD,
Baylor College of Medicine, Houston, TX; Julie A. Wolfson,
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MD, MSHS, Children’s Hospital of Alabama, Birmingham, AL; y Isaac Martinez, BA, Institute of Cancer Outcomes and
Survivorship, University of Alabama at Birmingham, Birmingham, AL.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provis-
to por una subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion
PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad adulta
temprana, asi como los Health Links que las acompaian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo de Late
Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up Guidelines
Core Committee (Comité de Pautas Bésicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccién médica y
no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: EI Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros
criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo tampoco
pretende excluir otros procedimientos de seguimiento alternativos razonables. EI Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de orientacion para la
evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y
al proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores,
representantes, empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (i) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo,
indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo,
accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s
Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o reproduccion
del Contenido Informativo.
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Hiperprolactinemia después del tratamiento de cdncer

Algunas personas que fueron tratadas por cancer infantil pueden desarrollar problemas endocrinos (hormonales) como
resultado de cambios en la funcion del complejo sistema de glandulas conocido como el sistema endocrino.

éQué es el sistema endocrino?

El sistema endocrino es un grupo de glandulas que regula muchas de las funciones del cuerpo, incluyendo el
crecimiento, pubertad, nivel de energia, produccion de orina, y reacciones al estrés. Las glandulas del sistema
endocrino incluyen la hipdfisis o glandula pituitaria, hipotalamo, tiroides, pancreas, glandulas suprarrenales, los
ovarios, y los testiculos. El hipotalamo y la hipdfisis a veces se conocen como las “glandulas maestras o principales”
porque controlan muchas de las otras glandulas del sistema endocrino. Desafortunadamente, algunos tratamientos del
cancer infantil pueden dafar el sistema endocrino y producir una variedad de problemas.

éQué son las hormonas?
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es importante en el desarrollo de pecho (mama)

durante el embarazo y la produccion de leche después del parto. El exceso de prolactina puede causar problemas en
el funcionamiento de los ovarios o los testiculos. Los niveles altos de prolactina pueden causar galactorrea (produccion
de leche materna cuando la persona no esta amamantando), periodos menstruales irregulares o ausentes, o niveles
bajos de testosterona que pueden resultar en la disminucion del deseo sexual (libido). En los preadolescentes y
adolescentes, los niveles altos de prolactina pueden interferir con el desarrollo normal de la pubertad.

éCudles son los factores de riesgo de la hiperprolactinemia?

e Radiacion a la hipdfisis en dosis muy altas

e Desarrollo de un segundo tumor (generalmente no canceroso) en la region de la hipofisis

e Embarazo

e Tomar ciertos medicamentos y drogas (como la mariguana y el alcohol)

¢ Insuficiencia tiroidea (condicion en la cual la glandula tiroides no produce suficiente hormona tiroidea)
éQué examenes se recomiendan?
Todos los sobrevivientes de cancer infantil deben tener un chequeo completo de salud anual. Si se sospecha la
hiperprolactinemia, es posible que su médico le solicite un analisis de prolactina en sangre, pruebas de imagen
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adicionales (como una tomografia computarizada [TAC] o una resonancia magnética del cerebro [MRI]) y enviarlo a un
endocrindlogo (especialista en hormonas) para su evaluacion y tratamiento posterior.

é¢Como se trata la hiperprolactinemia?

Corregir el problema de tiroides puede corregir el alto nivel de prolactina. Los endocrindlogos pueden utilizar
medicamentos para reducir la produccion de prolactina. Si se detecta un tumor, a veces es necesaria la cirugia o
radiacion. La duracion y el tipo de tratamiento varian para cada paciente y se deben discutir con su médico.

Escrito por Debra A. Kent, RN, MSN, CPNP, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH

Revisado por Daniel Smith, DNP, FNP; Christine Yun MSN, PNP, CPON®; Y Kayla L. Foster, MD, MPH.
Traducido por Claudia Cornejo, BA y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.

Traduccion revisada por Ricardo J. Flores, MD, Baylor College of Medicine, Houston, TX; Monica Gramatges, MD, Baylor College
of Medicine, Houston, TX; Julie A. Wolfson, MD, MSHS, Children’s Hospital of Alabama, Birmingham, AL; y Isaac Martinez, BA,
Institute of Cancer Outcomes and Survivorship, University of Alabama at Birmingham, Birmingham, AL.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una sub-
vencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad adulta
temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo de Late
Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up Guidelines
Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y no
se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: EI Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros
criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo tampoco
pretende excluir otros procedimientos de seguimiento alternativos razonables. EI Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de orientacion para la
evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y al
proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafos derivados del uso, la revisioén o el acceso al Contenido Informativo.
Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores, representantes,
empleados, agentes y miembros de Children’s Oncology Group 'y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo, indemnizar, defender
y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo, accion legal, litigio,
procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual disponibles
en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s Oncology
Group mediante la adopcién de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o reproduccion del Contenido
Informativo.
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Hipopituitarismo después del tratamiento de cancer

Algunas personas que fueron tratadas por cancer infantil pueden desarrollar problemas endocrinos (hormonales) como
resultado de cambios en la funcion del complejo sistema de glandulas conocido como el sistema endocrino.

éQué es el sistema endocrino?

El sistema endocrino consiste en un grupo de glandulas que regula muchas de las funciones del cuerpo, incluyendo el
crecimiento, pubertad, nivel de energia, produccion de orina, y reacciones al estrés. Las glandulas de sistema endocrino
incluyen la hipdfisis (glandula pituitaria), el hipotalamo, la tiroides, el pancreas, las glandulas suprarrenales, los ovarios
(en las mujeres), y los testiculos (en los hombres). El hipotalamo y la hipdfisis a veces se conocen como las “glandulas
maestras” porque controlan muchas de las otras glandulas en el sistema endocrino. Desafortunadamente, algunos
tratamientos del cancer infantil pueden dafar al sistema endocrino y producir una variedad de problemas.
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0 mas de las hormonas de la hipdfisis se conoce como
panhipopituitarismo.

Las hormonas hipofisarias incluyen:

e Hormona del crecimiento (GH por sus siglas en inglés) — estimula el crecimiento de los huesos y otros tejidos
del cuerpo, y también afecta como el cuerpo utiliza la grasa, desarrolla los musculos, fortalece los huesos, y en
general influye durante toda la vida en la salud completa

¢ Hormona adrenocorticotropica (ACTH por sus siglas en inglés) — estimula las glandulas suprarrenales para
producir cortisol

¢ Hormona estimulante de la tiroides (TSH por sus siglas en inglés) — estimula la glandula tiroides para producir
hormonas tiroideas

¢ Hormonas reproductivas (gonadotropinas), incluye la hormona luteinizante (LH por sus siglas en inglés) y la
hormona foliculo estimulante (FSH por sus siglas en inglés) — que estimulan los testiculos y los ovarios para
producir las hormonas sexuales

e Hormona antidiurética (ADH por sus siglas en inglés) — ayuda a controlar el equilibrio de agua en el cuerpo
mediante el control de la produccion de orina

¢ Prolactina — controla la produccion de leche en las mujeres que estdn amamantando
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éQué causa el hipopituitarismo?

Los factores de riesgo relacionados con el tratamiento del cancer infantil incluyen:
e Radiacion al cerebro, especialmente en dosis de 30 Gy (3000 cGy/rads) 0 mas
e Laextirpacion quirurgica de la hipofisis

¢ Danio al hipotalamo o a la hipéfisis, que puede ocurrir durante la cirugia cerebral, 0 puede ser causado por un tumor
cerca de, 0 en la glandula hipdfisis o el hipotalamo

Otros factores de riesgo para problemas de la hipdfisis incluyen las infecciones, frauma grave a la cabeza, o la falta de
desarrollo de la hipdfisis desde el nacimiento.

éCuales son los sintomas del hipopituitarismo?

Los sintomas dependen de las hormonas especificas que falten. Una 0 mas de las siguientes hormonas pueden verse
afectadas:

Deficiencia de la hormona adrenocorticotrépica (ACTH)

Las glandulas suprarrenales (situadas en la parte superior de los rifiones) son estimuladas por la ACTH para producir
cortisol. Si la hipdfisis no produce suficiente ACTH, entonces el cortisol no sera producido. El cortisol ayuda a mantener el
azucar en la sangre a un nivel normal y ayuda al cuerpo a manejar los estreses fisicos, como una fiebre o lesion. Para
obtener mas informacion acerca de la deficiencia de ACTH, consulte el Enlace de la salud relacionado: “Insuficiencia
suprarrenal.”

Deficiencia de la hormona del crecimiento (GH)

La hormona del crecimiento afecta el crecimiento de los tejidos y los huesos del cuerpo, asi como la grasa, los musculos
y el metabolismo del azticar. Para obtener mas informacion acerca de los problemas de la hormona del crecimiento,
consulte el Enlace de la salud relacionado: “Deficiencia de la hormona del crecimiento.”

Deficiencia de las gonadotropinas (FSH, LH)

La LH y FSH controlan la produccion de hormonas masculinas y femeninas. En los hombres, la LH y FSH estimulan

los testiculos para producir testosterona, y en las mujeres la LH y FSH estimulan los ovarios para producir estrogeno y
progesterona, que determinan el desarrollo de las caracteristicas sexuales durante la pubertad. Si el cuerpo no tiene
suficiente LH y FSH durante la pubertad, puede haber problemas con el desarrollo puberal. Para obtener mas informacion
acerca de los problemas hormonales masculinos y femeninos, consulte los Enlaces de la salud relacionados: “Problemas
de salud masculinosdespués del tratamiento de cancer infantil” y “Problemas de salud femeninos después del
tratamiento de cancer infantil.”

Deficiencia de la hormona estimulante de la tiroides (TSH)

La TSH estimula la glandula tiroides a producir tiroxina, la cual es importante para el desarrollo cerebral, el crecimiento
y el metabolismo. Las personas que producen poca tiroxina pueden desarrollar los siguientes sintomas: cansancio,
demasiado suefio, aumento de peso, crecimiento lento, falta de apetito, intolerancia al frio, piel seca, estrefiimiento, 0
cabello seco, aspero y delgado. Para obtener mas informacion acerca de los problemas de la tiroides, consulte el Enlace
de la salud relacionado: “Problemas de la tiroides después del cancer infantil.”

Deficiencia de la hormona antidiurética (ADH)

La ADH (también conocida como vasopresina) es una hormona producida en el hipotalamo y almacenada en la hipdfisis.
Cuando la cantidad de agua en el cuerpo es baja, |a hipdfisis libera ADH, enviando un mensaje a los rifiones para
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conservar agua. Esto disminuye la produccion de orina. Cuando no hay suficiente ADH, se producira demasiada
orina y el resultado de esto es una condicion conocida como diabetes insipida. Los sintomas de la diabetes insipida
incluyen sed excesiva y frecuencia al orinar.

é¢Qué examenes se recomiendan?

Todos los sobrevivientes de cancer deben tener un examen fisico anual que incluye medicion de la altura y peso, una
evaluacion de su progresion a través de la pubertad, y una evaluacion del bienestar general. Si se sospecha un problema
hormonal, como el hipopituitarismo, se pueden realizar pruebas adicionales y se le puede enviar con un endocrindlogo (médico
especializado en problemas hormonales).

Escrito por Debra A. Kent, RN, MSN, CPNP, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH.

Revisado por Lillian R. Meacham, MD; Charles A. Sklar, MD; Julie Blatt, MD; Melissa M. Hudson, MD; Winnie Kittiko, RN, MS; y
Susan F. Shaw, RN, MS, PNP.

Traducido por Claudia Cornejo, BA y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.

Traduccion revisada por Ricardo J. Flores, MD, Baylor College of Medicine, Houston, TX; Monica Gramatges, MD, Baylor Col-
lege of Medicine, Houston, TX; Julie A. Wolfson, MD, MSHS, Children’s Hospital of Alabama, Birmingham, AL; y Isaac Martinez,
BA, Institute of Cancer Outcomes and Survivorship, University of Alabama at Birmingham, Birmingham, AL.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una
subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “céancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacién médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccién médica y
no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: EI Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir
otros criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo
tampoco pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como dnica fuente de orientacion
para la evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la
familia y al proveedor de atencién médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacién e indemnidad para Children’s Oncology Group y las
partes relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios,
directores, representantes, empleados, agentes y miembros de Children’s Oncology Group'y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su
cargo, indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier
reclamo, accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: El Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de
Children’s Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o
reproduccion del Contenido Informativo.
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Introduccionalatransiciéndecuidadoalargoplazodespués
del tratamiento de cancer
iFelicidades! Usted se encuentra en la fase de seguimiento a largo plazo tras finalizar el tratamiento. En el seguimiento a largo plazo,

la meta es apoyar su salud fisica y emocional, proporcionar educacion sobre su diagnostico y tratamiento, y facilitar su
éxito en el hogar, la escuela y el trabajo.

Aunque es posible que no haya acudido a un médico de atencion primaria durante el tratamiento, es importante que
restablezca su relacion con un médico de atencion primaria para recibir atencion médica periodicamente. En ciertas
ocasiones su seguimiento a largo plazo puede continuar en el mismo hospital o clinica en donde recibid su tratamiento,
pero posiblemente sera visto por diferentes doctores y enfermeras en un programa especial para seguimiento a largo
plazo. En otras ocasiones, usted recibira cuidado de un proveedor de salud trabajando con su centro de tratamiento o
de un proveedor que esta mas cerca de su casa. No importa en donde reciba su cuidado, lo que es importante es que
aprenda lo que usted necesita saber sobre su tratamiento y el cuidado que necesita para mantenerse en la mejor salud
posible.

Resumen de su tratamiento de cancer

Cuando pase al tratamiento de término largo, es importante que usted reciba un antecedente del tratamiento que recibio
para el cancer. Este antecedente, llamado Restimen de Tratamiento de Cancer, debe contener la informacion siguiente:

e Elnombre de la enfermedad que tuvo, la fecha que recibid la diagnosis, y el lugar de la enfermedad
— Fechas y descripciones de cualquiera recaidas
— Nombre, domicilio, y nimero de teléfono del hospital(es) o clinica(s) en donde recibié su cuidado

— Nombre, domicilio, y nimero de teléfono de su doctor de cancer (oncologo) y otros miembros del equipo de
salud responsables por su cuidado.

— Fecha que su tratamiento para el cancer fue completado

e Nombres de las medicinas de quimioterapia que recibid e informacion especifica de las medicinas de
quimioterapia, como lo siguiente:

— Dosis total de quimioterapia antraciclina (como Doxorrubicina, Daunorubicina, ldarubicina, Epirubicina y
Mitoxantrona)

— Dosis totales de quimioterapias alquilantes (como Ciclofosfamida, Procarbazina, BCNU, Melfalan, Mostaza
nitrogenada, Ifosfamida, Clorambucil, CCNU, Tiotepa y Busulfan).

— Para Citarabina y Metotrexato: Como fueron administradas (oral o intravenoso IV), y si lo recibié a la vena,
recibio una “dosis alta” (1000 mg/m2 0 Mas en una dosis) o terapia de “dosis estandar”

— Para Carboplatina: Si las doces fueron dadas en preparacion para el transplante de la medula dsea, sangre del
cordon umbilical, o transplante de célula madre.

— Dosis total de otros tipos de quimioterapias y como fueron administrado, si son disponibles.
e Resumen de su terapia de radiacion, incluyendo

— Parte del cuerpo en donde recibi6 esta radiacion

— Dosis total de radiacion que recibio
e Nombres y fechas de cirugias relacionadas con el tratamiento.
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e Sirecibio o no un transplante de células hematopoetica (medula 6sea, célula madre, o sangre del cordon
umbilical), y es asi, si 0 no desarrollo la enfermedad cronica del injerto contra huésped (cGVHD).

e Nombres de otros tipos de tratamientos de cancer que recibié (como terapia de radioodo y imunoterapia)

e Nombres y fechas de complicaciones significantes, y tratamientos que recibidé como resultado de estas
complicaciones.

Mantenga una copia de su resumen de tratamiento de cancer que recibid en un lugar seguro, y déle una copia a cada
uno de sus proveedores médicos.

Itinerario de su Seguimiento a Largo Plazo

Varios sobrevivientes de cancer necesitan visitas de seguimiento a largo plazo una ves al afo. Durante estas visitas, es
importante hablar de su progreso y revisar problemas que pueden suceder después que uno recibid tratamiento para
el cancer. Hable con su proveedor médico sobre su situacion individual y determine un itinerario para su cuidado de
seguimiento a largo plazo que mejor sirva para sus necesidades.

Entre visitas

Cuando pase al seguimiento a largo plazo, tendra que identificar un médico a quien podra visitar o llamar si se enferma
o sufre una herida. Haga una cita con este médico para que lo conozca antes que se enferme. Si surge un problema
relacionado a su tratamiento de cancer, su médico puede hablar sobre esto con su equipo de cuidado de seguimiento a
largo plazo.

Efectos secundarios después del tratamiento para el cancer infantil, adolescentes o adultos
jovenes

Problemas que resultan después del tratamiento de cancer son llamados “efectos secundarios”. Afortunadamente,
muchos de los sobrevivientes de cancer no tienen efectos serios, pero es importante diagnosticar problemas lo mas
pronto posible. Posiblemente usted ya aprendio de los efectos secundarios que pueden ocurrir después del tratamiento
de cancer. Unos de los mas comunes efectos son repasados aqui:

Crecimiento

El tratamiento de cancer infantil, especialmente radiacion al cerebro o la espina dorsal, varias veces afecta el
crecimiento de nifios. Medidas cada afio pueden ayudar a predecir si usted alcanzara una estatura normal. Si esta “en
riesgo” de ser bajo en estatura como adulto, su médico puede recomendar otros examenes especiales o tratamientos.

Corazon

Un pequenio porcentaje de sobrevivientes que son tratados con radiacion al pecho o con ciertas quimioterapias
conocidas como “antraciclinas” (como Doxorrubicina y Daunorubicina) tienen problemas con el corazon. Esto ocurre
mas frecuentemente con personas que reciben dosis mas altas de quimioterapia con antraciclinas, o quimioterapia
combinada con radiacion que afecta al corazon. Su médico puede recomendar examenes para que revisen la funcion de
su corazon y pueden arreglar que vea un cardiologo (especialista del corazon) para que vean si los examenes indican i
hay problemas.

Fertilidad

Radiacion a los 6rganos reproductivos o el cerebro y ciertas drogas de quimioterapia pueden afectar el desarrollo sexual
y reproduccion. Unos sobrevivientes pueden estar a riesgo de una pubertad retrasada, infertilidad (incapacidad de tener
hijos), o insuficiencia ovarica prematura (menopausia prematura). Revisiones médicas y ciertos tipos de examenes de
sangre pueden ayudar a determinar si usted tiene uno de estos problemas. Esto es importante, y si tiene
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preocupaciones, hable con su médico sobre esto. Si hay problemas, arreglos seran hechos para que usted vea un
especialista.

Tiroides

Radiacion a la cabeza y al cuello puede causar, a veces, que el tiroides ya no funcione apropiadamente. Esta glandula
regula el crecimiento, peso, y balance de las quimicas en el cuerpo. Examenes de sangre pueden ser hechos para
revisar los niveles de las hormonas del tiroides. Bajos niveles de hormonas del tiroides son facilmente ser tratados con
medicamento oral.

Canceres secundarios

Algunas drogas de quimioterapia y radiacion pueden aumentar el riesgo de canceres secundarios. Algunos
sobrevivientes de cancer pueden tener cambios genéticos que los ponen en riesgo de desarrollar canceres
secundarios. Tabaco, demasiada exposicion al sol, y otros quimicos y comportamientos pueden aumentar este riesgo.
Hable con su médico de modos de disminuir su riesgo y detectar el cancer temprano.

La escuela y trabajo

Problemas con la escuela o el trabajo pueden ocurrir como resultado de ciertos tipos de tratamientos de cancer.
Psicdlogos pueden trabajar con su escuela para asegurarse que faciliten cambios para necesidades especiales.
También puede haber ayuda financiera para su educacion o entrenamiento de trabajo dada por programas del
gobierno. Trabajadoras sociales le pueden explicar sobre estos programas.

Moviendo hacia el futuro

Pensando en la posibilidad de tener efectos secundarios después de sobrevivir el cancer puede causar ansiedad.

Su programa de seguimiento a largo plazo esta aqui para ayudarle a superar los retos emocionales y fisicos de la
sobrevivencia del cancer. Los chequeos médicos periodicos y las pruebas de deteccion y vigilancia recomendadas
sirven para que usted controle su salud y tenga la mejor oportunidad de detectar a tiempo los problemas, en caso de
que se produzcan, antes de que se agraven.

Colabore con su equipo médico para elaborar el plan de seguimiento que mejor se adapte a usted.

Haga decisiones saludables. Mantenga sus citas con el médico para su cuidado de seguimiento a largo plazo. jY
siempre recuerde que USTED es el miembro mas importante de su equipo médico!

Escrito por Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL, Porciones adapatadas de “Introduction
to the After Completion of Therapy Clinic,” St. Jude Children’s Hospital, Memphis, TN, usado con permiso.

Revisado por Beth Fisher, DNP, APRN, CPNP, CPON, CHPPN; Christine S. Yun, MSN, PNP, CPON; and Kayla L. Foster, MD, MPH.

Traducido por Yulsi Fernandez, BS y Sonia Morales, BS, Escuela de Medicina de David Geffen en UCLA, a través del generoso
apoyo del Programa de Desarrollo de Facultad Médica de Harold Amos, han recibido fondos de la Fundacién de Robert Wood
Johnson.

Traduccion revisada por Julie A. Wolfson, MD, MSHS, Children’s Hospital of Alabama, Birmingham, AL y Isaac Martinez, BA,
Institute of Cancer Outcomes and Survivorship, University of Alabama at Birmingham, Birmingham, AL.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.
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Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad
adulta temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo
de Late Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up
Guidelines Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son niiios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y
no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: EI Contenido Informativo no estd destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir
otros criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo
tampoco pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como tnica fuente de orientacion
para la evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la
familia y al proveedor de atencion médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las
partes relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios,
directores, representantes, empleados, agentes y miembros de Children’s Oncology Group 'y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su
cargo, indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier
reclamo, accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: El Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de
Children’s Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusion o
reproduccion del Contenido Informativo.
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Salud de los rifiones después del tratamiento de cancer

Los rifiones son drganos vitales responsables de filtrar los productos de desecho de la sangre, controlar la presion
arterial, y estimular la produccion de gldbulos rojos. El tratamiento del cancer infantil a veces puede danar los rifiones.
Es importante entender como funcionan los rifiones para que pueda mantener sus rifiones lo mas saludable posible.

¢Como funcionan los rifiones?

Los rifiones son dos organos en forma de frijol, cada uno aproximadamente del tamafio del pufio de un adulto, que
se encuentran debajo de la caja toracica, cerca de la mitad de la espalda. Los rifiones filtran aproximadamente 200
litros de sangre por dia, eliminando productos de desecho nocivos y exceso de agua, y devolviendo los elementos
importantes (tales como calcio, sodio y potasio) a la sangre. El filtrado se produce en pequenas unidades dentro de
los riflones, conocidas como nefronas. Cada rifidn tiene aproximadamente un millon de nefronas. Después de que la
sangre se filtra por las nefronas, los productos de desecho y el exceso de agua se convierten en orina. La orina fluye
desde los rifiones a la vejiga a través de tubos llamados uréteres. La vejiga, a continuacion, almacena la orina hasta
que se llena, y posteriormente la orina sale del cuerpo a través de la uretra.

¢Como se mide la funcion renal?

La funcion renal se mide calculando la tasa de filtracion glomerular o TFG. La TFG es una medida de la cantidad de
sangre que los riflones pueden filtrar por minuto. La TFG se calcula utilizando los resultados de los analisis de sangre

e informacion como la edad, el sexo y la estatura. Un TFG superior a 90 ml/min/1,73 m2 se considera normal. Si su
TFG es inferior a 90 mL/min/1,73 m2, es posible que su médico solicite pruebas adicionales, como un andlisis de orina
para ver si hay proteinas o sangre en la orina.

éQué tratamientos para el cancer infantil pueden causar problemas en los rifiones?

Ciertos tratamientos para el cancer infantil a veces pueden causar problemas en los rifiones. También puede haber
otros factores de riesgo presentes que pueden aumentar el riesgo de problemas renales. Si usted tiene cualquiera de
los siguientes factores de riesgo, debe tener cuidado especial para mantener sus rifiones sanos:

Radiacion que involucra los rifiones, incluyendo:
e Radiacion de rifion (renal o flanco)
e Radiacion abdominal
e [rradiacion corporal total (TBI)
Ciertos medicamentos pueden causar dafo a los rifiones, incluyendo:
e (Cisplatino
e (Carboplatino
e [fosfamida

e (Ciertos antibidticos utilizados para tratar infecciones bacterianas y fungicas, como la tobramicina,
gentamicina y anfotericina

e Ciertos medicamentos utilizados para tratar la enfermedad de injerto contra huésped, como la ciclosporina y
FK-506 (tacrolimus)

Otros factores de riesgo que pueden aumentar el riesgo de problemas renales incluyen:
¢ La nefrectomia (extirpacion quirdrgica de un rifidon) —ver el Enlace de la Salud relacionado, “Salud del Rifnon Restante”
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¢ Trasplante de células hematopoyéticas (TCH)

e Condiciones médicas que pueden afectar a los rifiones, como la presion arterial alta, diabetes o un tumor
que involucra el rifion

¢ Historia de problemas del tracto urinario, como las infecciones frecuentes del tracto urinario, el reflujo de
la orina hacia el rifion, u otras anormalidades del tracto urinario

e Cistectomia (extirpacion de la vejiga) —esto aumenta el riesgo de infecciones cronicas del tracto urinario y
otros problemas renales

éCudles son los signos y sintomas de un problema renal?
e Hinchazdn, especialmente de los pies y los tobillos (edema)
e Bajo recuento de globulos rojos (anemia)
e La presion arterial alta (hipertension)

e Las personas que tienen sintomas de problemas renales graves, tales como edema, conteo bajo de globulos
rojos, y la hipertension, también pueden tener otros sintomas, como fatiga, nduseas y vomitos, somnolencia,
picazon en la piel, o dolores de cabeza.

éQué seguimiento se recomienda?
e Tener un chequeo médico al menos cada afio. Esto debe incluir un examen de la presion arterial.

e Hacerse una prueba de sangre para verificar la funcion renal (BUN y creatinina) y los electrolitos (sales y
minerales en la sangre) en su primera visita de sequimiento a largo plazo (cuando menos 2 afos después de
terminar el tratamiento del cancer). Dependiendo del tratamiento que haya recibido y de los resultados de
estos analisis, su médico puede recomendarle examenes para evaluar la funcion renal a intervalos regulares.

e Si usted ha tenido una cistectomia (extirpacion de la vejiga), también debe tener una evaluacion a cargo de
un urdlogo (especialista en vias urinarias) cuando menos una vez al afo.

éQué puedo hacer para mantener mis rifiones sanos?
e Beba mucha agua, especialmente cuando haga deportes, mientras esté en el sol, y cuando hace calor.

e Llame a su médico de inmediato si usted tiene sintomas de una infeccion del tracto urinario (ardor al orinar,
orinar con mas frecuencia de lo habitual, y / o tener una sensacion urgente de orinar).

¢ Use los medicamentos antiinflamatorios sin esteroides con precaucion. Estos incluyen medicamentos para el
dolor o la fiebre (de venta libre o con receta médica) que contienen aspirina, ibuprofeno o naproxeno. Estos
medicamentos son conocidos por causar dafio renal (nefropatia por analgésicos), especialmente cuando se
toman en dosis excesivas o durante largos periodos de tiempo (mas de 10 dias). Si necesita medicamentos
a largo plazo para el manejo del dolor, asegurese de discutir las opciones con su médico, y de elegir
medicamentos que no sean perjudiciales para sus rifiones.

Escrito por Anne Mauck, RN, MSN, CPNP, Virginia Commonwealth University/Massey Cancer Center, Richmond, VA.
Revisado por Kayla L. Foster, MD, MPH; and Melissa Acquazzino, MD, MS.
Traducido por Claudia Cornejo, BA y Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.
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Traduccion revisada por Ricardo J. Flores, MD, Baylor College of Medicine, Houston, TX; Monica Gramatges, MD, Baylor Col-
lege of Medicine, Houston, TX; Julie A. Wolfson, MD, MSHS, Children’s Hospital of Alabama, Birmingham, AL; y Isaac Martinez,
BA, Institute of Cancer Outcomes and Survivorship, University of Alabama at Birmingham, Birmingham, AL.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una
subvencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencion PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links esta disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o la edad adulta
temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo de Late
Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up Guidelines
Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccion médica y
no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros
criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. EI Contenido Informativo tampoco
pretende excluir otros procedimientos de seguimiento alternativos razonables. EI Contenido Informativo se proporciona como cortesia, pero no como Unica fuente de orientacion para la
evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y
al proveedor de atencién médica.

El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir de la
fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las partes
relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios, directores,
representantes, empleados, agentes y miembros de Children’s Oncology Group y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta, a su cargo,
indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de cualquier reclamo,
accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: EI Contenido Informativo esté sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo el mundo.
Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad intelectual
disponibles en virtud de la ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en beneficio de Children’s
Oncology Group mediante la adopcién de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar la difusién o reproduccién
del Contenido Informativo.
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Efectos tardios después de procedimientos para salvar una
extremidad

éQué es un “procedimiento para salvar una extremidad”?

Un procedimiento para salvar un miembro es una operacion quirtrgica que sustituye un hueso enfermo y reconstruye
una extremidad mediante el uso de un implante de metal, un injerto de hueso de otra persona (aloinjerto), o una
combinacion de injerto de hueso e implante de metal (aloprotesis).

éCudles son los posibles efectos tardios después del procedimiento para salvar una
extremidad?

e Lafalta de union — Para las personas que recibieron reconstruccion con un injerto 6seo, la falta de union de los
huesos (falta de cicatrizacion) es una posible complicacion tardia. En el procedimiento de aloinjerto, la porcion
del hueso removido debido a un tumor se sustituye con hueso donado. La falta de unién se produce cuando
uno o0 ambos extremos del hueso reemplazado no se curan, lo que aumenta el riesgo de
una fractura, especialmente si el area esta estresada. Puede ser necesaria la cirugia para
un injerto 6seo adicional. \

—

——

i

e
= —

e Discrepancia de longitud de las extremidades — Los huesos estan en constante
crecimiento durante la infancia y la adolescencia hasta alcanzar la estatura adulta.
Cada hueso tiene un cartilago de crecimiento (zona donde se produce la actividad N |
de crecimiento). A menudo, los canceres 6seos se encuentran cerca del cartilago de |
crecimiento, por lo que se requiere la eliminacion de esta area durante el procedimiento |
para salvar el miembro. Dado que la seccion reconstruida del hueso no puede crecer, '
se puede producir con el tiempo una diferencia (discrepancia) en la longitud de las
extremidades. Para permitir el crecimiento se pueden necesitar cirugias u otros
procedimientos.

e Aflojamiento de la prétesis — A veces la articulacion protésica implantada se
puede aflojar o desgastar, sobre todo en personas que son activas. Estas complicaciones
pueden requerir cirugia adicional para apretar o sustituir parte o la totalidad del implante.
Cualquier aflojamiento del implante debe ser reportado a su cirujano ortopédico.

e Contracturas — Después de un procedimiento para salvar el miembro, los musculos,
tendones y ligamentos a veces se endurecen o se contraen, lo que lleva a contracturas (tension
permanente de la articulacion). Esto es mas probable que ocurra en personas que no son fisicamente activas. Un
seguimiento periddico con un terapeuta fisico y / u ocupacional ayuda a prevenir la formacion de contracturas.

¢ Dificultad para realizar actividades fisicas para mantener un peso saludable.

¢ Dolor y/ o infeccidn crénica — Algunas personas pueden desarrollar problemas persistentes con dolory / 0
infeccion.
éCudles son los cuidados de seguimiento recomendados después del procedimiento para
salvar una extremidad?

e Las visitas de seguimiento generalmente se realizan por el cirujano ortopédico (especialista en huesos) cada
6 meses hasta que la persona termine de crecer, y después cada ano. Los intervalos de seguimiento pueden
alargarse a medida que avanza el tiempo.
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e Se recomienda un seguimiento por un cirujano ortopédico a lo largo de la vida (preferiblemente por un oncélogo
ortopédico).

e Aveces es necesaria la limitacion de determinadas actividades fisicas.

éQué se puede hacer para promover la salud después de la cirugia para salvar una
extremidad?

e Laterapia fisica y ocupacional son importantes para el éxito de la rehabilitacion después de la cirugia para
salvar una extremidad. Ambos ejercicios, los de rango de movimiento pasivo y los de movimiento activo, ayudan
a mantener la mejor funcion de la extremidad.

¢ Si hay dolor, inflamacién, enrojecimiento o cualquier otro signo de infeccion en el lugar de la cirugia, o si tiene
fiebre, pongase en contacto con su proveedor de atencion médica de inmediato.

e Sisu cirugia de salvar una extremidad fue complicada, su cirujano ortopédico puede recomendarle antibi6ticos
antes de procedimientos dentales (incluyendo la limpieza de dientes) y para otros procedimientos médicos
invasivos tales como los relacionados con el sistema respiratorio, gastrointestinal o urinario. Puede resultar
una infeccion si las bacterias entran al flujo sanguineo durante estos procedimientos y se adhieren a los
componentes metalicos internos (tornillos, placas, barras, articulaciones) de la endoprotesis. La posible
necesidad de antibidticos debe ser discutida con su cirujano ortopédico y su dentista.

¢ Algunos implantes metalicos pueden presentar un problema cuando pasa por los controles de seguridad,
como por ejemplo en el aeropuerto. Es buena idea llevar una carta médica que indique que usted ha recibido
tratamiento para el cancer de hueso y que tiene un implante metalico.

Escrito por Asako Komiya, RN, MSN, PNP, City of Hope Comprehensive Cancer Center, Duarte, CA.

Revisado por Leeann Carmichael DNP, APN, FNP-BC; Kayla L. Foster, MD, MPH; y Melissa Acquazzino MD, MS.
Traducido por Claudia Cornejo, BAy Sonia Dupré, PhD, Baylor College of Medicine, Houston, TX.

Traduccion revisada por Ricardo J. Flores, MD y Monica Gramatges, MD, Baylor College of Medicine, Houston, TX.

Baylor College of Medicine desea reconocer el apoyo de traduciendo los “Health Links” al Espafiol que fue provisto por una sub-
vencion generosa del Cancer Prevention Research Institute of Texas (CPRIT) Numero de Subvencién PP130070.

Podra encontrar informacion médica adicional para los sobrevivientes al cancer infantil en

www.survivorshipguidelines.org

Nota: En esta serie denominada Health Links (enlaces de salud), el término “cancer infantil” se utiliza para designar canceres pediatricos que pueden manifestarse durante
la infancia, la adolescencia o la edad adulta temprana. Health Links estd disefiado para proporcionar informacion médica de los sobrevivientes de cancer pediatrico,
independientemente de si el cancer se produjo durante la infancia, la adolescencia o la edad adulta temprana.

Exencion de responsabilidad y aviso de derechos de propiedad

Introduccion a las directrices de efectos tardios y Health Links: Las pautas de seguimiento a largo plazo para sobrevivientes de cancer en la infancia, la adolescencia o Ia edad adulta
temprana, asi como los Health Links que las acompaiian, fueron desarrollados por Children’s Oncology Group (Grupo de Oncologia Infantil) como un esfuerzo colaborativo de Late
Effects Committee (Comité de Efectos Tardios) y Nursing Discipline (Disciplina de Enfermeria), y las mantiene y actualiza Children’s Oncology Group’s Long-Term Follow-Up Guidelines
Core Committee (Comité de Pautas Basicas de Seguimiento a Largo Plazo y sus grupos de trabajo asociados).

Para pacientes con cancer (si son nifios, sus padres o tutores legales): Consulte a un médico u otro proveedor de la salud calificado si tiene preguntas sobre una afeccién médica y
no se base en el Contenido Informativo. Children’s Oncology Group es una organizacion de investigacion y no proporciona atencion ni tratamiento médico individualizado.

Para médicos y otros proveedores de atencion médica: El Contenido Informativo no esta destinado a sustituir su juicio clinico independiente, asesoramiento médico ni a excluir otros
criterios legitimos para la seleccion, el asesoramiento médico o la intervencion para complicaciones especificas del tratamiento contra el cancer infantil. El Contenido Informativo tampoco
pretende excluir otros procedimientos de seguimiento alternativos razonables. El Contenido Informativo se proporciona como cortesia, pero no como (nica fuente de orientacion para la
evaluacion de los sobrevivientes al cancer infantil. Children’s Oncology Group reconoce que las decisiones especificas de atencion al paciente le corresponden al paciente, a la familia y
al proveedor de atencion médica.
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El Contenido Informativo, Children’s Oncology Group o una parte afiliada o un miembro de Children’s Oncology Group no avalan ninguna prueba, producto o procedimiento especificos.

Ausencia de alegaciones de exactitud o integridad: Aunque Children’s Oncology Group ha hecho todo lo posible por garantizar que el Contenido Informativo sea preciso y completo a partir
de la fecha de publicacion, no se ofrece ninguna garantia o declaracion, expresa o implicita, en cuanto a la exactitud, confiabilidad, integridad, relevancia u oportunidad de dicho Contenido
Informativo.

Ausencia de responsabilidad por parte de Children’s Oncology Group y las partes relacionadas/acuerdo de indemnizacion e indemnidad para Children’s Oncology Group y las
partes relacionadas: Ni Children’s Oncology Group ni ninguna parte afiliada o miembro de este asume ninguna responsabilidad por dafios derivados del uso, la revision o el acceso al Contenido
Informativo. Usted acepta los siguientes términos de indemnizacion: (i) las “Partes Indemnizadas” incluyen a los autores y colaboradores del Contenido Informativo, todos los funcionarios,
directores, representantes, empleados, agentes y miembros de Children’s Oncology Group 'y las organizaciones afiliadas; (ii) al utilizar, revisar o acceder al Contenido Informativo, usted acepta,
a su cargo, indemnizar, defender y mantener indemne a las Partes Indemnizadas de cualquier pérdida, responsabilidad o dafio (incluidos los gastos y honorarios de los abogados) derivados de
cualquier reclamo, accion legal, litigio, procedimiento o demanda relacionados con o derivados del uso, la revision o el acceso al Contenido Informativo.

Derechos de propiedad: El Contenido Informativo esta sujeto a proteccion en virtud de la ley de derechos de autor y otras leyes de propiedad intelectual en los Estados Unidos y en todo
el mundo. Children’s Oncology Group conserva derechos de autor exclusivos y otros derechos personales y reales sobre el Contenido Informativo y reclama todos los derechos de propiedad
intelectual disponibles en virtud de Ia ley. Por la presente, usted acepta ayudar a Children’s Oncology Group a asegurar todos los derechos de autor y derechos de propiedad intelectual en
beneficio de Children’s Oncology Group mediante la adopcion de medidas adicionales en un momento posterior, lo que podria incluir la firma de consentimientos y documentos legales y limitar
la difusion o reproduccion del Contenido Informativo.
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Salud del higado después del tratamiento de cancer

El tratamiento contra el cancer infantil a veces puede causar dafio al higado. Es importante saber como funciona el
higado para que usted pueda mantener su higado lo mas saludable posible.

éQué es el higado?

El higado es un drgano de forma triangular alojado debajo de la caja toracica en el lado derecho del cuerpo. En un
adulto promedio, el higado es aproximadamente del tamario de una pelota de fitbol americano y pesa alrededor de
tres libras. El higado se encarga de filtrar las toxinas de la sangre, ayudar a la digestion y metabolismo, y la produccion
de muchas sustancias importantes, incluyendo las proteinas de coagulacion sanguinea.

¢Cuadles son los indicios y sintomas de dafio hepatico? |

Muchas personas con dafio hepatico no tienen ningun sintoma en absoluto. Algunas . ;,,
personas pueden desarrollar ictericia (piel y ojos amarillos),orina oscura, heces '

palidas (de color arcilla), picazon severa, moretones o sangrados faciles, fatiga | } e

cronica, nausea, pérdida de apetito u otros sintomas. El higado a veces se agranda

(hepatomegalia), y a medida que aumenta el dafio hepatico, el higado puede

endurecerse (fibrosis) y cicatrizar (cirrosis). Eventualmente, puede haber acumulacion

de liquidoen el abdomen (ascitis), inflamacion del bazo (esplenomegalia), 0 sangrado

en el es6fago o el estomago. En muy raras ocasiones, puede desarrollarse cancer de I'|

higado. !\
éQuién estd en riesgo? .

Las personas que recibieron radiacion en el abdomen o determinados medicamentos

de quimioterapia (metotrexato, mercaptopurina y/o tioguanina) pueden estar en riesgo de problemas del higado. Los
problemas hepaticos relacionados con los medicamentos suelen producirse durante la terapia contra el cancer y es
poco probable que aparezcan mucho después de finalizar el tratamiento.

Otros factores de riesgo incluyen:

e Condiciones médicas que se relacionan con el higado, tales como un tumor en el higado o la extirpacion
quirargica de una gran porcion del higado

e Desarrollo del sindrome de obstruccion sinusoidal (SOS, anteriormente conocido como enfermedad veno-
oclusiva [EVO]) durante el tratamiento.

e Problemas preexistentes del higado
e Uso excesivo de alcohol

¢ Infeccion cronica del higado (hepatitis) —consulte el Enlace de la Salud relacionado: “La hepatitis después del
cancer infantil”

e Antecedentes de mdltiples transfusiones

e Laenfermedad cronica de injerto contra huésped (como consecuencia del trasplante de médula 6sea, sangre
del cordon umbilical, o células madre)
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éQué pruebas se hacen para monitorear el higado?
Los siguientes examenes de sangre se utilizan para monitorear el higado:

e Las pruebas de enzimas hepaticas monitorean los niveles de proteinas especializadas que normalmente estan
presentes dentro de las células del higado. Si las células del higado estan dafiadas, estas proteinas pueden
filtrarse, causando altos niveles de enzimas hepaticas en la sangre. Las pruebas de enzimas hepaticas mas
comunes son:

— Alanina aminotransferasa (ALT), a veces llamada SGPT
— Aspartato aminotransferasa (AST), a veces llamada SGOT

¢ Pruebas de funcién hepatica son indicadores de lo bien que esta funcionando el higado. Pruebas de funcion
hepatica comunes incluyen:

— Labilirrubina (desecho corporal que se forma durante la descomposicion de los globulos rojos)
— Albimina (proteina de la sangre importante que es producida por el higado)
— Tiempo de protrombina (PT), una medida de la coagulacion de la sangre
e Pruebas de infeccion del higado, que incluyen pruebas especificas para virus de la hepatitisA,By C
e Prueba para comprobar la sobrecarga de hierro (ferritina) relacionada con multiples transfusiones
éQué seguimiento se necesita para las personas en riesgo?

Debe hacerse un analisis de sangre para evaluar el higado (incluyendo ALT, AST y bilirrubina) cuando el sobreviviente
empieza el seguimiento de largo plazo. Las personas que han recibido un trasplante de médula 6sea, sangre de cordon
umbilical, o células madre también deben tener un analisis de sangre para evaluar la sobrecarga de hierro (ferritina).

Si ha aumentado o crecido el higado también debe ser revisado por un profesional de la salud durante los exdmenes
fisicos anuales. Si se identifican problemas, se pueden recomendar otras pruebas y enviarse con un especialista del
higado. Las personas en riesgo por hepatitis pueden necesitar pruebas adicionales (consulte el Enlace de la Salud
relacionado, “La hepatitis después del cancer infantil”).

éQué puedo hacer para mantener mi higado sano?

e Si usted no tiene inmunidad contra la hepatitis A y B, inmunicese contra estas infecciones comunes con el fin
de proteger su higado (actualmente no existe una vacuna para protegerse contra la hepatitis C). Usted puede
averiguar si usted tiene inmunidad contra la hepatitis A y B haciéndose un analisis de sangre (anticuerpo IgG de
la hepatitis A y el anticuerpo de superficie de la hepatitis B).

e Si usted bebe alcohol, hagalo con moderacion.
e Tome bastante agua.

e (Coma una dieta bien balanceada y rica en fibra. Reduzca el consumo de alimentos grasos, salados,
ahumados y encurtidos.

¢ No tome mas de la dosis recomendada de medicamentos.
¢ Evite tomar medicamentos innecesarios.

¢ No mezcle drogas y alcohol.

e No use drogas ilicitas.
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e (Consulte con su médico antes de comenzar cualquier medicamento sin receta o hierbas y suplementos para
asegurarse de que no tengan efectos nocivos en el higado.

e Si usted es sexualmente activo, use proteccion de barrera (como los condones de latex) durante el contacto
sexual intimo para prevenir infecciones por virus que puedan dafar el higado.

e Evite la exposicion a productos quimicos (solventes, limpiadores en aerosoles, insecticidas, disolventes de
pintura, y otras toxinas) que puedan ser perjudiciales para el higado. Si tiene que usar estas sustancias, use
una mascara y guantes y trabaje en un area bien ventilada.

Escrito por Wendy Landier, PhD, CPNP, Children’s Hospital of Alabama, Birmingham, AL.
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