DTPA SPECIFIC QUESTIONS
What is DTPA?

Diethylenetriamine Pentaacetic Acid (DTPA) is a chelating agent. Chelating agents work by binding and holding onto radioactive materials that get into the body. Once bound to a radioactive material, the chelating agent is then excreted from the body in the urine. The Centers for Disease Control and Prevention’s (CDC) fact sheet gives you some basic information about DTPA (http://emergency.cdc.gov/radiation/dtpa.asp).

Why is treatment with DTPA time sensitive?
DTPA is most effective when administered within the first 8 – 12 hours after exposure to plutonium, americium, or curium has occurred. A limited number of animal studies suggest that delays in administration result in increased incorporation into target organs, such as the liver and bones. Delays in administration of DTPA and subsequent incorporation into target organs makes effective removal of radioactive isotopes increasingly difficult and increases the risk of long-term adverse health effects, specifically cancer. In order to provide rapid use capabilities to the states, it is most effective to forward place DTPA in quantities sufficient to initially treat victims while additional supplies are being delivered from the SNS.

How is DTPA packaged?

DTPA comes in 5 ml (200mg/ml) single-use, clear glass ampoules and is supplied as a clear colorless solution.

Are there shipping restrictions on DTPA?

No.  Per the DTPA Material Safety Data Sheet, "no unusual precautions" need to be taken in handling DTPA other than the temperature storage requirements (15 - 30 °C or 59 - 86 °F).

Are there any conditions that de-stabilize DTPA?

No.  The package insert recommends that the product be stored between 15 - 30 °C (59 - 86 °F) and humidity should not be a factor.
How much space will DTPA require?

The quantities that will be shipped to your area are small in number and size; for example, one case of DTPA (1000 doses) measures 20.5” W x 8.5” H x 15” D and weighs just 28 pounds. The maximum number of doses to be forward deployed by DSNS to any one area as part of the Forward Placement Project is 2000; therefore, DTPA is easily manageable in any storage area.

How long is the shelf life of the DTPA?

The current supply of DTPA stored by DSNS has a shelf life of six to seven years.
Why is DTPA only approved for the treatment of internal contamination with 3 specific radionuclides: i.e., plutonium, americium, and curium? 

The FDA has approved Ca- and Zn-DTPA (based on animal and human studies) "for treatment of individuals with known or suspected internal contamination with plutonium, americium, or curium to increase the rate of elimination."  Additionally the FDA website http://www.fda.gov/cder/drug/infopage/DTPA/QandA_DTPA.htm  indicates that both of these products can be safe and effective for the treatment of apparent internal contamination with plutonium, americium, or curium.  Ca-DTPA and Zn-DTPA do not treat contamination with radioactive iodine, uranium or neptunium. Nor do these drugs treat the complications of high dose radiation exposure (e.g., bone marrow suppression). Other treatments should be initiated if these conditions are suspected.
Why isn't DTPA recommended as a treatment for internal contamination with Uranium?

Neither Ca- nor Zn-DTPA are expected to be effective treatments for uranium. In animal studies, DTPA forms less stable chelates with uranium and neptunium resulting in increased deposits of these elements in tissues including the bone.

What organs will be affected most by the radionuclides?

Plutonium primarily goes to the bone.  Americium and curium primarily go to the liver. Plutonium incorporation probably happens more quickly than does americium incorporation.

How soon must DTPA be given to be effective?

DTPA "is most effective if administered within the first 24 hours, preferably within 8 – 12 hours, after internal contamination and should be started as soon as possible after suspected or known internal contamination.  However, even when treatment cannot be started right away, individuals should be given chelation treatment as soon as it becomes available. Chelation treatment is still effective even after time has elapsed following internal contamination…."

What are the possible risks and side effects of DTPA?

According to the Centers for Disease Control and Prevention (http://www.bt.cdc.gov/radiation/dtpa.asp), DTPA does not build up in the body or cause long-term health effects. People who are given repeat doses of Ca-DTPA within a short period of time may have nausea, vomiting, diarrhea, chills, fever, itching, and muscle cramps. Other side effects may include headache, lightheadedness, chest pain, and a metallic taste in the mouth.

Ca-DTPA (and Zn-DTPA) can chelate certain important minerals that the body needs (zinc, magnesium, and manganese). For example, the body needs zinc to make red blood cells, white blood cells, and platelets. Therefore, DTPA treatment may interfere with the normal production of blood cells. As a precaution, patients receiving long-term treatment with DTPA should be given a vitamin and mineral supplement that contains zinc.

Who should get DTPA?

According to the Centers for Disease Control and Prevention DTPA Fact Sheet (http://www.bt.cdc.gov/radiation/dtpa.asp), many people could be internally contaminated after a radiological or nuclear terrorist event. People contaminated with small amounts of radioactive materials may not need treatment with DTPA. Doctors and public health authorities will work together to decide who will likely benefit from DTPA treatment.

Infants (including breastfed infants) and children <12 years of age
Either Ca-DTPA or Zn-DTPA may be given to infants and children. The dosage of DTPA to be given should be based on the child’s size and weight. 

Young adults and adults
Young adults and adults internally contaminated with plutonium, americium, or curium should receive Ca-DTPA if treated within the first 24 hours after contamination. After 24 hours, either Ca- or Zn-DTPA can be used to treat internal contamination. Patients may receive Ca-DTPA together with a vitamin and mineral supplement that contains zinc. 

Pregnant women
Unless a pregnant woman has very high levels of internal contamination with plutonium, americium, or curium, treatment should begin and continue with Zn-DTPA. Ca-DTPA should be used in pregnant women only to treat very high levels of internal radioactive contamination. In this case, doctors and public health authorities may prescribe a single dose of Ca-DTPA (together with a vitamin and mineral supplement that contains zinc) as the first treatment. However, after the first dose of Ca-DTPA, treatment should continue 24 hours later with a daily dose of Zn-DTPA, as needed. 

Breastfeeding women 
Radioactive materials can – and do – get into breast milk. For this reason, CDC recommends that women with internal contamination stop breastfeeding and feed the child baby formula or other food if it is available. If breast milk is the only food available for an infant, nursing should continue. Breastfeeding women who are internally contaminated with plutonium, americium, or curium should be treated with DTPA.
Are there medical conditions that would make it difficult to receive DTPA?

The Centers for Disease Control DTPA Fact Sheet (http://www.bt.cdc.gov/radiation/dtpa.asp ), indicates there are no medical reasons why a person who is internally contaminated with plutonium, americium, or curium should not be treated with Ca-DTPA or Zn-DTPA. However, keep the following guidelines in mind:

· Because radioactive materials chelated to DTPA are passed out of the body in the urine, DTPA must be used carefully in people whose kidneys do not function properly. 

· Ca-DTPA should be used carefully in people who have a disease called “hemochromatosis.” (Hemochromatosis is a genetic disease that causes the body to absorb too much iron from foods and other sources, such as vitamins containing iron.) 

In order to get DTPA into victims as soon as possible, can administration of DTPA be accomplished by EMS personnel while in an ambulance?
No. It is best for DTPA administration to occur in a hospital or treatment center. This is because EMS personnel may not know if a person has been internally contaminated or, if so, with which radionuclide. And Per the FDA web site http://www.fda.gov/cder/drug/infopage/DTPA/QandA_DTPA.htm "Ca-DTPA and Zn-DTPA are available only by prescription and should be given only under the supervision of a physician after assessing your medical condition…Therefore, these drugs should be given only when the physician has determined your need for them."
Are there special precautions that need to be taken to discard DTPA?

According to the Material Safety Data Sheet (MSDS) for DTPA, whatever cannot be saved for recovery or recycling should be managed in an appropriate and approved waste disposal facility. State and local disposal regulations may differ from Federal disposal regulations. Dispose of container and unused contents in accordance with Federal, State and local requirements.

Where can I find radiation training?

Training and resources are available to public health practitioners and clinicians through the CDC Radiation Emergencies Training & Education Website.  This website provides training on planning, just-in-time training for clinicians, guidelines for handling decedents contaminated with radioactive material, and medical response to nuclear and radiological terrorism, among other trainings.  See the CDC Radiation Emergencies Training & Education website at http://emergency.cdc.gov/radiation/training.asp for more information. Additional information for clinicians (http://emergency.cdc.gov./radiation/clinicians.asp) and public health officials (http://emergency.cdc.gov/radiation/publichealth.asp) are also available on the CDC Radiation Emergencies website.

Another excellent resource available to clinicians for consultation as well as training is the Radiation Emergency Assistance Center/Training Site (REAC/TS). REAC/TS’ mission is two-fold: "Provide 24/7 availability to deploy and provide emergency medical services at incidents involving radiation anywhere in the world," and to "Provide advice and consultation on radiation emergency medicine from its Oak Ridge, Tennessee, headquarters or at the scene of an incident."  REAC/TS provides continuing education courses and has numerous publications available on various radiation topics.  See the REAC/TS web site at http://orise.orau.gov/reacts/ for more information.

Other resources include:

Department of Health and Human Services (HHS): http://www.remm.nlm.gov/
Food and Drug Administration (FDA): http://www.fda.gov/cdrh/radhealth/
Environmental Protection Agency (EPA): http://www.epa.gov/radiation/
Armed Forces Radiobiology Research Institute: http://www.afrri.usuhs.mil/
