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1 Introduction

In any accident that releases radioiodines to the environment, one
eountermeasure that may need to be considered to reduce the effect of inhalation
of radioiodines by persons downwind of the point of release is to provide those
persons with tablets containing stable iodine. Radioiodines would normally be
assimilated in the thyroid gland, but the provision of tablets containing stable
iodine 'blocks' that gland, reducing the uptake of radioiodines and thus reducing
the ionizing radiation dose to the thyroid.

Both potassium iodide (Kl) and potassium iodate (KIO3) are effective prophylactics
but UK experience has shown that the tablets composed of KJO3 may be stored for
longer periods without deterioration. Australian-made KI tablets have not
suffered from a similar storage defect, presumably because a different
manufacturing method has been used. Nevertheless KIO3 has become the usual
chemical form of prophylactic tablets for this purpose in Australia.

2 Scope of policy

This policy considers the alleviation of possible hazards that may arise from any
radioiodir.^s inhaled from a plume of fission products emanating from a nuclear
reactor accident. Such a nuclear reactor may be land or ship-based.

There are two predominant exposure scenarios, which depend on the distance of
the person from the source of radioiodines. The 'near field' situation is the one
where the main route of exposure to radioiodines is via inhalation, while the 'far
field' situation is where the main route of exposure would be by ingestion of
contaminated food. In the Australian context, the far field scenario is not
considered a significant source of exposure and hence it is not considered further
in this document.

The policy does not consider the long-term hazards resulting from radioiodine
uptake by the thyroid (e.g. production of thyroid nodules or thyroid cancer), nor
the internal dose commitment from other radioisotopes that may be released to
the atmosphere during a reactor accident.

3 Justification of stable iodine prophylaxis

The only countermeasure thai provides effective prophylaxis against the effects of
radioiodines on the thyroid gland is oral stable iodine therapy. If
10U mg of iodine in the form of Kl or KIO3 is taken at the time of exposure, thyroid
doses from radioiodines are reduced, on average, to around 1-2 percent of those



that would otherwise have been the case. There will, however, be individual
variations in effectiveness, and in some cases, the thyroid dose may be as high as
10 percent of that which would have been the case without the use of stable iodine.

Administration of stable iodine does not reduce the hazard to the thyroid from
external radiation. The magnitude of the external radiation hazard from a plume
of fission products following a reactor accident will depend upon the types and
amounts of fission products released (that is, the 'source term').

Stable iodine will not provide protection against any radioisotopes other than
radioiodines and will not protect body organs other than the thyroid.

Other countermeasures such as sheltering, evacuation, respiratory protection, etc.
may need to be considered in the overall response action to such an accident.

Stable iodine is an inherently safe medication with an incidence of side-effects of
around 10"̂  to 10"?. On the other hand the risk of fatal thyroid carcinoma for a
thyroid dose of around 500 mSv (which is in the upper range of the action level) is
10~4 clearly shewing that the small risk associated with stable iodine prophylaxis is
justified compared with the higher risk associated with the radiation exposure that
may follow if it is not used.

4 Action levels

For a possible thyroid radiation dose of 50 mSv, stable iodine prophylaxis should
be considered and for a thyroid radiation dose in excess of 500 mSv it is regarded as
essential.

5 Stable iodine prophylactic doses

This advice is based on the use of tablets of 170 mg potassium iodate, or 130 mg
potassium iodide, containing 100 mg stable iodine.

The recommended doses are -

(a) Adults (including pregnant women and lactating mothers) - single dose of
one tablet.

(b) Infants, children and adolescents (one month to 16 years) - single dose oi half a
tablet.

(c) Neonates (birth to one month) - single dose of one quarter of a tablet
(d) Emergency personnel - one iabiet per day for up to ten days.
Where possible, the tablet should be taken before, but in any case as soon as
possible after, exposure to the plume. The efficacy, that is, dose reduction achieved.



of thyroid blocking falls to about 50 percent and 5 percent if the stable iodine
prophylactic dose is delayed 6 and 12 hours respectively.

Where continued exposure is considered likely it is assumed that the source will
be removed or that sheltering or evacuation of the affected population will take
place. Only emergency personnel might therefore require repeated doses of stable
iodine. Repeated doses should not be given to pregnant women, lactating mothers
and neonates.

6 Contraindications

A history of allergy to iodine is a relative contraindication. Personnel with iodine
allergy, or any of the conditions listed in the Appendix, should not be employed in
reactor accident response teams. Such personnel should be evacuated from
potential risk areas and, if possible, provided with suitable respiratory protection.

For members of the general public, it is not practical to anticipate possible
contraindications unless it is known that certain individuals have a personal
aversion to iodine. In general, due to the low incidence of contraindication, one
stable iodine tablet can be given with confidence in view of the benefit of reduced
probability of radiation effect.



Appendix

Adverse reactions to iodine
Almost all cases of side-effects occur as a consequence of chronic administration of
iodine, but only at doses far in excess of those recommended in radiation
emergencies.

1. The thyroid effects include:

(a) goitre with or without hypothyroidism, the most significant being neonatal
goitre;

(b) hyperthyroidism as a complication of increased intake in areas of endemic
goitre; aggravation of thyrotoxicosis may arise with microgram amounts of KI or
KIO3 given to patients with thyroid nodules, resulting in Jod-Basedow syndrome;

(c) hypothyroidism, which is rather unusual in patients treated with iodine,
although a slight incidence of 2 x 10"̂  has been reported; it must be noted that
clinically significant myxoedema has never been reported after a single intake of
iodine.

2. The non-thyroid effects include:

(a) dermatological reactions, with a large variety of skin eruptions ranging from
mild rashes to acneiform lesions; individuals who suffer from skin diseases such
as acne, eczema or psoriasis may show an exacerbation; all reported severe cases
have involved high doses of iodine, far higher than those recommended for
thyroid blocking;

(b) hypersensitivity reactions, including lever, arrhalgia and eosinophilia;
particular individuals who might be at risk should be identified;

(c) various effects, such as iodide mumps (painful swelling), conjunctival
irritations, nausea, vomiting and diarrhoea.

General notes
(a) Stable iodine should be given to all pregnant women, including those in the
first trimester of pregnancy. Only one tablet should be given and alternative
management such as evacuation and/or sheltering should be considered.

(b) In the first trimester of pregnancy, the fetal thyroid does not take up iodine
(either stable or radioactive), and stable iodine is administered to protect the
maternal thyroid. In the second and third trimesters, both feiai and maternai
thyroids will be protected by giving stable iodine. However, if a pregnant woman
In the second or third trimester who is exposed to radioiodine in the near field
does not receive stable iodine, there is no evidence that irreversible damage to the



fetus will occur. There is also no evidence of damage to the fetus if a woman in llu*
first trimester takes stable iodine. Thus, in either case, there is no basis for advising
termination of pregnancy.

(c) Only one dose should be given to lactating mothers or neonatcs and
alternative management such as evacuation, or sheltering, should be considered

(d) The aim should be to produce minimal side-effects by avoiding giving stable
iodine to those with specific contraindications, e.g., known allergy to iodine or
previously treated or active thyroid disease.

(e) As far as elderly persons are concerned, the potential side effects of stable
iodine, in terms of increased risk of thyroid disease, are likely to be greatest in thi^
age group and may affect relatively large numbers of people. However, in the near
field a relatively smaller number of persons are involved and rapid action is
required. Stable iodine administration may be indicated if the predicted thyroid
dose exceeds the intervention levels.




