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SCOPE

DISEASE/CONDITION(S)

Radioiodine-induced thyroid cancer

GUIDELINE CATEGORY

Prevention

CLINICAL SPECIALTY

Emergency Medicine
Preventive Medicine

INTENDED USERS

Advanced Practice Nurses
Allied Health Personnel
Nurses
Physician Assistants
Physicians
Public Health Departments

GUIDELINE OBJECTIVE(S)

· To provide guidance to other Federal agencies, including the U.S. Environmental Protection Agency (EPA) and the U.S. Nuclear Regulatory Commission (NRC), and to state and local governments regarding the safe and effective use of potassium iodide (KI) as an adjunct to other public health protective measures in the event that radioactive iodine is released into the environment. 

· To update previous (1982) recommendations from the U.S. Food and Drug Administration on this topic.

TARGET POPULATION

Individuals or populations exposed to the environmental release of radioactive iodine and thus at risk for inhalation of contaminated air or ingestion of contaminated food and drink

INTERVENTIONS AND PRACTICES CONSIDERED

Potassium iodide (KI) as a thyroid blocking agent in radiation emergencies, as an adjunct to other public health protective measures, such as evacuation, sheltering and control of contaminated foodstuffs, in the event that radioactive iodine is released into the environment.

MAJOR OUTCOMES CONSIDERED

Risk and rates of radioiodine-induced thyroid cancer

METHODOLOGY

METHODS USED TO COLLECT/SELECT EVIDENCE

Searches of Electronic Databases

DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE

Not stated

NUMBER OF SOURCE DOCUMENTS

Not stated

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE EVIDENCE

Expert Consensus (Committee)

RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE

Not applicable

METHODS USED TO ANALYZE THE EVIDENCE

Review

DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE

Not applicable

METHODS USED TO FORMULATE THE RECOMMENDATIONS

Not stated

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS

Not stated

COST ANALYSIS

A formal cost analysis was not performed and published cost analyses were not reviewed.

METHOD OF GUIDELINE VALIDATION

Comparison with Guidelines from Other Groups
External Peer Review
Internal Peer Review

DESCRIPTION OF METHOD OF GUIDELINE VALIDATION

External reviewers are acknowledged in the guideline document. 

Guideline developers compared their recommendations with those produced by the World Health Organization (Guidelines for iodine prophylaxis following nuclear accidents: update 1999. Geneva: World Health Organization, 1999).

RECOMMENDATIONS

MAJOR RECOMMENDATIONS

Potassium Iodide Use in Radiation Emergencies: Treatment Recommendations
After careful review of the data from Chernobyl relating estimated thyroid radiation dose and cancer risk in exposed children, the U.S. Food and Drug Administration is revising its recommendation for administration of potassium iodide based on age, predicted thyroid exposure, and pregnancy and lactation status (see the table titled "Threshold Thyroid Radioactive Exposures and Recommended Doses of Potassium Iodide for Different Risk Groups,â€� in the original guideline document).

The protective effect of potassium iodide lasts approximately 24 hours. For optimal prophylaxis, potassium iodide should therefore be dosed daily, until a risk of significant exposure to radioiodines by either inhalation or ingestion no longer exists. Individuals intolerant of potassium iodide at protective doses, and neonates, pregnant and lactating women (in whom repeat administration of potassium iodide raises particular safety issues, see below) should be given priority with regard to other protective measures (i.e., sheltering, evacuation, and control of the food supply).

Note that adults over 40 need take potassium iodide only in the case of a projected large internal radiation dose to the thyroid (>500 cGy) to prevent hypothyroidism.

These recommendations are meant to provide states and local authorities as well as other agencies with the best current guidance on safe and effective use of potassium iodide to reduce thyroidal radioiodine exposure and thus the risk of thyroid cancer. The U.S. Food and Drug Administration recognizes that, in the event of an emergency, some or all of the specific dosing recommendations may be very difficult to carry out given their complexity and the logistics of implementation of a program of potassium iodide distribution. The recommendations should therefore be interpreted with flexibility as necessary to allow optimally effective and safe dosing given the exigencies of any particular emergency situation. In this context, we offer the following critical general guidance: across populations at risk for radioiodine exposure, the overall benefits of potassium iodide far exceed the risks of overdosing, especially in children, though we continue to emphasize particular attention to dose in infants.
The downward potassium iodide dose adjustment by age group, based on body size considerations, adheres to the principle of minimum effective dose. The recommended standard dose of potassium iodide for all school-age children is the same (65 mg). However, adolescents approaching adult size (i.e., >70 kg) should receive the full adult dose (130 mg) for maximal block of thyroid radioiodine uptake. Neonates ideally should receive the lowest dose (16 mg) of potassium iodide. Repeat dosing of potassium iodide should be avoided in the neonate to minimize the risk of hypothyroidism during that critical phase of brain development. Potassium iodide from tablets (either whole or fractions) or as fresh saturated potassium iodide solution may be diluted in milk, formula, or water and the appropriate volume administered to babies. As stated above, the developer's recommend that neonates (within the first month of life) treated with potassium iodide be monitored for the potential development of hypothyroidism by measurement of thyroid stimulating hormone (TSH) (and free thyroxine [FT4], if indicated) and that thyroid hormone therapy be instituted in cases in which hypothyroidism develops.

Pregnant women should be given potassium iodide for their own protection and for that of the fetus, as iodine (whether stable or radioactive) readily crosses the placenta. However, because of the risk of blocking fetal thyroid function with excess stable iodine, repeat dosing with potassium iodide of pregnant women should be avoided. Lactating females should be administered potassium iodide for their own protection, as for other young adults, and potentially to reduce the radioiodine content of the breast milk, but not as a means to deliver potassium iodide to infants, who should get their potassium iodide directly. As for direct administration of potassium iodide, stable iodine as a component of breast milk may also pose a risk of hypothyroidism in nursing neonates. Therefore, repeat dosing with potassium iodide should be avoided in the lactating mother, except during continuing severe contamination. If repeat dosing of the mother is necessary, the nursing neonate should be monitored as recommended above.

Additional Considerations in Prophylaxis Against Thyroid Radioiodine Exposure
Certain principles should guide emergency planning and implementation of potassium iodide prophylaxis in the event of a radiation emergency. After the Chernobyl accident, across the affected populations, thyroid radiation exposures occurred largely due to consumption of contaminated fresh cow's milk (this contamination was the result of milk cows grazing on fields affected by radioactive fallout) and to a much lesser extent by consumption of contaminated vegetables. In this or similar accidents, for those residing in the immediate area of the accident or otherwise directly exposed to the radioactive plume, inhalation of radioiodines may be a significant contributor to individual and population exposures. As a practical matter, it may not be possible to assess the risk of thyroid exposure from inhaled radioiodines at the time of the emergency. The risk depends on factors such as the magnitude and rate of the radioiodine release, wind direction and other atmospheric conditions, and thus may affect people both near to and far from the accident site.

For optimal protection against inhaled radioiodines, potassium iodide should be administered before or immediately coincident with passage of the radioactive cloud, though potassium iodide may still have a substantial protective effect even if taken 3 or 4 hours after exposure. Furthermore, if the release of radioiodines into the atmosphere is protracted, then, of course, even delayed administration may reap benefits by reducing, if incompletely, the total radiation dose to the thyroid.

Prevention of thyroid uptake of ingested radioiodines, once the plume has passed and radiation protection measures (including potassium iodide) are in place, is best accomplished by food control measures and not by repeated administration of potassium iodide. Because of radioactive decay, grain products and canned milk or vegetables from sources affected by radioactive fallout, if stored for weeks to months after production, pose no radiation risk. Thus, late potassium iodide prophylaxis at the time of consumption is not required.

As time is of the essence in optimal prophylaxis with potassium iodide, timely administration to the public is a critical consideration in planning the emergency response to a radiation accident and requires a ready supply of potassium iodide. State and local governments choosing to incorporate potassium iodide into their emergency response plans may consider the option of predistribution of potassium iodide to those individuals who do not have a medical condition precluding its use.

CLINICAL ALGORITHM(S)

None provided

EVIDENCE SUPPORTING THE RECOMMENDATIONS

TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS

Recommendations were based primarily on a comprehensive review of epidemiological studies investigating the relationship between thyroidal radioiodine exposure and risk of thyroid cancer. The developer notes that the Chernobyl reactor accident of April 1986 provides the best-documented example of a massive radionuclide release in which large numbers of people across a broad geographical area were exposed acutely to radioiodines released into the atmosphere. Therefore, the recommendations are derived from the developer's review of the Chernobyl data as they pertain to the large number of thyroid cancers that occurred. The developer concludes that these are the most comprehensive and reliable data available describing the relationship between thyroid radiation dose and risk for thyroid cancer following an environmental release of 131I.

BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS

POTENTIAL BENEFITS

The effectiveness of potassium iodide as a specific blocker of thyroid radioiodine uptake is well established as are the doses necessary for blocking uptake. As such, it is reasonable to conclude that potassium iodide will likewise be effective in reducing the risk of thyroid cancer in individuals or populations at risk for inhalation or ingestion of radioiodines.

POTENTIAL HARMS

The use of potassium iodide in Poland after the Chernobyl accident provides useful information regarding its safety and tolerability. The side effects among adults and children were generally mild and not clinically significant. Side effects included gastrointestinal distress, which was reported more frequently in children (up to 2 percent, felt to be due to bad taste of saturated solution of potassium iodide [SSKI]) and rash (approximately 1 percent in children and adults). Two allergic reactions were observed in adults with known iodine sensitivity.

The risks of stable iodine administration include sialadenitis (an inflammation of the salivary gland, of which no cases were reported in Poland among users after the Chernobyl accident), gastrointestinal disturbances, allergic reactions, and minor rashes. Thyroidal side effects of stable iodine include iodine-induced thyrotoxicosis, iodide goiter and hypothyroidism.

Subgroups Most Likely to be Harmed:

· Older people and individuals who live in iodine deficient areas are more likely to develop iodine-induced thyrotoxicosis. 

· Individuals living in iodine sufficient areas are more likely to develop iodide goiter and hypothyroidism. 

· In light of the potential consequences of even transient hypothyroidism for intellectual development, it is recommend that neonates (within the first month of life) treated with potassium iodine be monitored for this effect by measurement of thyroid stimulating hormone (TSH) (and free thyroxine [FT4], if indicated) and that thyroid hormone therapy be instituted in cases in which hypothyroidism develops. 

· Individuals with multinodular goiter, Graves' disease, and autoimmune thyroiditis should be treated with caution, especially if dosing extends beyond a few days.

CONTRAINDICATIONS

CONTRAINDICATIONS

Persons with known iodine sensitivity should avoid potassium iodide, as should individuals with dermatitis herpetiforms and hypocomplementemic vasculitis, extremely rare conditions associated with an increased risk of iodine hypersensitivity.

QUALIFYING STATEMENTS

QUALIFYING STATEMENTS

· The guideline represents the U.S. Food and Drug Administration's current thinking on this topic. It does not create or confer any rights for or on any person and does not operate to bind the U.S. Food and Drug Administration or the public. An alternative approach may be used if such approach satisfies the requirements of the applicable statues and regulations. 

· These U.S. Food and Drug Administration recommendations differ from those put forward in the World Health Organization (WHO) 1999 guidelines for iodine prophylaxis (Guidelines for iodine prophylaxis following nuclear accidents: update 1999. Geneva: World Health Organization, 1999) in two ways. The World Health Organization recommends a 130 mg dose of potassium iodide for adults and adolescents (over 12 years). For the sake of logistical simplicity in the dispensing and administration of potassium iodide to children, the U.S. Food and Drug Administration recommends a 65 mg dose as standard for all school-age children while allowing for the adult dose (130 mg; 2 X 65 mg tablets) in adolescents approaching adult size. The other difference lies in the threshold for predicted exposure of those up to 18 years of age and of pregnant or lactating women that should trigger potassium iodide prophylaxis. The World Health Organization recommends a threshold of 1 cGy for these two groups. The U.S. Food and Drug Administration has concluded from the Chernobyl data that the most reliable evidence supports a significant increase in the risk of childhood thyroid cancer at exposures of 5 cGy or greater.

IMPLEMENTATION OF THE GUIDELINE

DESCRIPTION OF IMPLEMENTATION STRATEGY

An implementation strategy was not provided.
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