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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 ribcage 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 emptied from the
body through the urethra.  

How is kidney function measured?

Kidney function is measured in percentages. Two normal kidneys account for 100% of
kidney function.  A single kidney provides about 50% of kidney function. One can lead
a normal life with one kidney as long as the single kidney remains healthy. When kidney
function drops to less than 50% of normal, the risk of health problems increases.
Serious health problems are more frequent when kidney function drops to below 20%.
Dialysis or transplant is necessary if kidney function falls to 15% or below.    

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:

● Kidney (renal or flank) radiation 
● Abdominal radiation
● Total body irradiation (TBI)
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Certain medications that can cause kidney damage, including:
● Cisplatin 
● Carboplatin
● Methotrexate
● Ifosfamide 
● Certain antibiotics used to treat bacterial and fungal infections, such as 

tobramycin, gentamicin, and amphotericin
● 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"

● Medical conditions that may affect the kidney, such as high blood pressure, 
diabetes, or a tumor involving the kidney

● History of urinary tract problems, such as frequent urinary tract infections, 
back-flow of urine into the kidney (reflux), or other urinary tract abnormalities 

● 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?

● Swelling, especially of the feet and ankles (edema)
● 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 and urinalysis.  

● Have a 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). If problems are detected, follow your health
care provider’s recommendations. People with low levels of blood salts and 
minerals may need to take supplements (prescribed by a healthcare provider).  
This can be important for long-term health.  For example, persistently low levels 
of blood magnesium can lead to heart problems.
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● If you have had a cystectomy (bladder removal), you should also have an 
evaluation by a urologist (urinary tract specialist) at least once a year.

What can I do to keep my kidneys healthy?

● Drink plenty of water, especially when playing sports, while out in the sun, and
during hot weather.

● 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).

● Use non-steroidal anti-inflammatory drugs with caution. These include pain 
or fever medicines (over-the-counter and by prescription) that contain aspirin, 
ibuprofen, acetaminophen or naproxen. These medications have been known to 
cause kidney damage (analgesic nephropathy), especially when taken in 
excessive doses or when two or more of these medications are combined with 
caffeine or codeine and taken over long periods of time. 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 not harmful to your 
kidneys.

Written by Anne Mauck, RN, MSN, CPNP, Division of Pediatric Hematology Oncology,
Virginia Commonwealth University Health System, Richmond, Virginia.  

Reviewed by Dr E. Clifton Russell, Dr. Nancy L. Dunn, Dr. Gita Massey, Dr. Vimal Chadha,
Elizabeth Hall CPNP, Kevin Oeffinger, MD, Wendy Landier CPNP, Daniel Green, MD,
Melissa M. Hudson MD, Smita Bhatia, MD, MPH, Catherine L. Woodman MD, and Josee
Pacifico RN, BSc (N).

Illustrated by Devika Bhatia.



Health Link
Healthy living after treatment for childhood cancer

Kidney Health 
Version 3.0 - 10/08

Copyright 2008 © Children’s Oncology Group
All rights reserved worldwide Page 4 of 4

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. 
For Informational Purposes Only: The information and contents of each document or series of documents made available from by the Children’s Oncology Group relating to late
effects of cancer treatment and care or containing the title "Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers" or the title "Health
Link", whether available in print or electronic format (including any digital format, e-mail transmission, or download from the website), shall be known hereinafter as "Informational
Content".  All Informational Content is for informational purposes only.  The Informational Content is not intended to substitute for medical advice, medical care, diagnosis or treat-
ment obtained from a physician or health care provider.   

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 here-
by 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. 




