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Abstract The WHO has been involved in activities related to thyroid disease in populations
exposed to Chernobyl fallout since 1991. The International Programme on the Health Effects
of the Chernobyl Accident, based in Geneva, undertook a pilot project on screening for
thyroid disease and the WHO European Centre for Environment and Health responded to
claims from Belarus of an increase of childhood thyroid cancer. Since then the WHO has
been developing the public health response in partnership with scientists and physicians in
Belarus and a number of centres of excellence outside the CIS specialising in the disciplines
relevant to the problem. In 1993 the International Thyroid Project was initiated in
partnership with the International Agency for Cancer Research. The activities developed with
scientists and physicians in Belarus to respond to the increase are described. The increase
in thyroid cancer and its implications for future accidents have been addressed. Revised
advice on stable iodine prophylaxis has been formulated.

1. Historical Preview

The first reports of an increase in childhood thyroid cancer were made at a scientific
meeting in October 1991 in Munich by Professor L. Astakhova and Dr. V.M. Drozd of
the Institute of Radiation Medicine in Minsk. As a direct result of these claims the
WHO European Centre for Environment and Health convened, jointly with the CEC, an
expert panel, to meet in Munich in January 1992, to discuss the claims directly with
Professor Astakhova and Dr. Drozd. This meeting recommended that an expert mission
should visit Minsk to review, at first hand, the pathological evidence and discuss with the
physicians and surgeons the case notes and laboratory and diagnostic evidence.

Following initiatives by the CEC to strengthen capabilities for the preparation and
examination of histological specimens in Minsk, the WHO organised a small group1

which visited Minsk in July 1992 and saw evidence of substantial increase in the normally
very rare childhood thyroid cancer. Indeed in a single day, at two hospitals in Minsk,
eleven patients, recently operated for thyroid cancer, were seen. In the United Kingdom,
with a population of some 50 million, there were 154 cases in the thirty years since 1960,
i.e. some 5 cases per year (E.D. Williams: personal communication). Belarus, in contrast,
has a population of only 10 million.

As a result of this first visit to Minsk, two letters were published in the journal
Nature [1,2] in order to attract the attention of the international scientific community to
what appeared to be an extraordinary situation. The letters gave the numbers of cases
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diagnosed and the stage of the tumour at diagnosis and raised the hypothesis that this
increase was due to exposure to radioactivity released from the stricken reactor. Given
the exposure to the radioactive isotopes of iodine that was known to have taken place
in the three months after the accident in the regions surrounding Chernobyl, an increase
in thyroid cancer was not unexpected. What was surprising was the large number of
cases that had appeared so early, five years, after the accident. The letters in Nature
provoked considerable scepticism regarding the origin of the increase, the principle
criticism being that screening programmes might have increased ascertainment through
the use of ultrasound screening of affected populations, a possibility discussed in one of
the original letters [2]. In addition, the finding was thought to contradict the results of
a study of thyroid morbidity in contaminated territories compared to uncontaminated
regions [3]. In fact, in that study, only 323 exposed children were examined and it thus
had too little statistical power to detect an increase of the order reported in Belarus (3-10
per 100,000 children). Further reasons for scepticism were the widespread belief that the
isotopes of iodine did not cause thyroid cancer and that a much longer latency, at least
ten years, was expected. In fact little or no experience of the effects of the isotopes of
iodine on the child's thyroid was then available although it was well known that it was
sensitive to external x-rays. However, the available studies were typically of only a few
thousand children, in contrast to about 1 million children exposed to significant level
(ranging from several mGy to several Gy) of the isotopes of iodine in Belarus.

The principal, but not the only reason, to think that the increase was not due
entirely to enhanced case ascertainment was the observation that the tumours were
unusually aggressive, metastasising to the perithyroid tissue and the lung [1]. It was
reasoned that these tumours, even if they had been diagnosed by screening of the
exposed population, would quickly have led the patient to consult a doctor. It was also
far from clear that screening by ultrasound was in sufficiently widespread use to have
detected the number of cancers reported given the still low incidence rates that were
being observed. The continuing increase in the number of cases up to the end of 1994
[4] confirms that ascertainment bias is not a major factor.

In 1993 the CEC [5] published a consensus report of experts2 which confirmed
the increase as most probably due to exposure to the isotopes of iodine in the fallout
cloud, further focusing attention on the role of these isotopes in an environment
contaminated by fission products.

There are several radioactive isotopes of iodine in reactor generated fallout as
well as 132Te (which decays to 131I), and two major routes of entry to the body, namely
inhalation and ingestion. These constitute a very complex exposure regime. While the
measurements of activity in the thyroids of exposed persons made in the few months after
the accident, before the iodine had decayed, provide rough and ready estimates of dose
from 13II to a small minority of individuals, heavy reliance has to be placed on dose
reconstruction for the majority not so measured. Given the long duration of the release,
about 10 days, and the changing composition of the fallout cloud as the more volatile
components, such as iodine, were driven off by the heat from the fire, reconstruction is
not straightforward : there is no simple ratio between deposited iodine and the much
longer lived and more systematically measured caesium isotopes.

However, a number of factors, including the geographical and temporal
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distributions of cases that is emerging, suggest that a simple association with levels of 131I
and a minor contribution from enhanced case ascertainment may not fully explain the
increase and thus other factors, which may be influential, have to be considered.
Although a large increase in the numbers of cases was observed in 1990 in the heavily
contaminated and screened Gomel region, no similar increase has been observed in the
equally heavily contaminated and screened regions of Mogilev region, or in the Bryansk
and Kaluga regions of the Russian Federation, although more recently an increase is
reported from Bryansk region [6]. In contrast, the Brest region of Belarus has shown an
increase second only to that observed in Gomel region although both contamination
levels and screening intensity were not so great. Factors which it was thought might
contribute to this pattern were exposure to the short lived isotopes of iodine and mTe,
and iodine deficiency.

The circumstantial evidence for implication of radiation exposure, principally I3II
from the Chernobyl accident, the increase in the number of cases among children in
Belarus was, however, compelling: the distribution of the cases under the path of the
initial cloud of fallout, the small number of cases diagnosed in those not born at the time
of the accident (the incidence of these is consistent with the pre 1990 rates) and the
cumulative incidence of the cases in the exposed cohort of children living in the Gomel
region, up to the end of 1993, which appears to be consistent with an average dose to the
thyroid equivalent to 0.7 Gy of x-rays [7].

As a result of these observations, and in response to a request from the Minister
of Health of Belarus, the WHO proposed the establishment of the International Thyroid
Project. The overall objective, specific aims and approach, taken from the project
document, are given in the Table 1.

This project, managed from the WHO ECEH in collaboration with the IARC
under the "umbrella" of the WHO International Programme on the Health Effects of the
Chernobyl Accident (IPHECA) builds on the expertise and achievements of its
predecessor, the IPHECA Pilot Project on Thyroid, which developed screening
capabilities for thyroid disease by providing diagnostic equipment and capabilities, medial
supplies, advanced training for specialists, computers for data collection and facilitating
collaboration between the states most affected by the Chernobyl accident - Belarus, the
Russian Federation and Ukraine - and the international community. The project was
instrumental in confirming the incidence of thyroid disease through a program of
ultrasound screening and determination of thyroid hormone and antibodies concentration.
As the result of this work incidence rates for malignant and benign thyroid nodules, auto
immune diseases and hypothyroidism have been determined in children living in
territories contaminated by caesium-137 above 555 kBq/m2 (the so-called "Strict Control
Zones") in the three states. It was completed in 1994 and the results have been
published [8].

Given the uncertain situation regarding the dosimetry of exposure to the isotopes
of iodine after the accident, it was acknowledged that some of the aims and objectives
of the project would have to be achieved largely without recourse to reliable doses.

To assist in achieving the aims and objective of the ITP, a network of
collaborators has been set-up, including WHO Collaborating Centres (in Minsk, Berne,
Cambridge, Munich, Nagasaki, Pisa, Poznan, Stockholm, and Villejuif) and research
centres (IARC and ECEH).
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Table 1 - The ITP : objective, specific aims and approach

Overall objective :

to provide a comprehensive response to the increased thyroid disease
in Belarus in terms of research and training directed to the public
health issues raised by the outbreak of childhood thyroid cancer and
the increasing evidence that older age groups are being affected;

Specific aims :

• to understand the origin of the outbreak of thyroid cancer;
• to identify the groups most at risk
• to determine the likely extent of the outbreak, both in time and

geographically and the factors that may influence risk and
• to optimise treatment through a programme of co-ordinated

collaborative research studies centred on the WHO collaborating
Centre in Minsk.
The project is composed of two parts: part A, relating to children

aged 0 to 14 at diagnosis and part B, relating to adolescents and adults. The
reason for this division is to reflect work being undertaken by other
programmes, in particular the bilateral collaboration between Belarus and the
National Institutes of Health (NIH) in the USA on long-term epidemiology of
children exposed to known doses of radiation and the collaboration between
CIS states and the European Commission on pathology and treatment of
childhood thyroid cancer.

Several activities under parts A and B of the project are presently
being elaborated between the staff at the Minsk Collaborating Centre and
those in the international centres. It is recognised that close coordination
between activities and co-operative interaction between the centres is essential
to the ongoing development and success of the project. An integral part of
the project is the exchange visits between Minsk and the international centres
for the purposes of collaborative research and training in advanced
techniques. In the first instance, the project is envisaged to last 5 years and to
study morbidity over a 10 year period, i.e. 5 years retrospectively and 5 years
prospectively.

Detailed objectives of parts A and B of the project are given in:
"Green Book" International Programme on the Health Effects of the
Chernobyl Accident, Thyroid cancer in Belarus after Chernobyl: International
Thyroid Project, WHO European Centre for Environment and Health, Rome
Division

The Minsk Centre, in collaboration with the others, has developed a series of
activities, some of which are solely humanitarian and others which have a significant
research component. Most activities under the ITP have public health implications in the
short or medium term.
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2. Past Activities of the ITP

2.1 Survey of 50 cases

In 1993-94 a survey of 50 childhood thyroid cancer cases was carried out in Belarus [9]
in preparation for a possible case control study. The objectives of the survey were to
better characterise the reported increase in childhood thyroid cancer and to test
mechanisms for identifying and interviewing cases. Detailed information about the
behaviour of children around the time of the accident and about the circumstances of
diagnosis of thyroid cancer was obtained by questionnaire from the parents, particularly
the mothers.

Although the results of this survey must be interpreted with caution because of
the lack of the information on suitable controls, a number of behaviourial factors that
would enhance exposure to the short-lived isotopes were observed. More than half
(34/50) of the cases drank milk from a local cow, thus potentially minimising the time
between milking and consumption of the milk. In addition, most (64%) spent more than
eight hours outdoors every day and about half the cases slept with open windows during
the immediate aftermath of the accident, thus maximising their exposure to inhaled
radioactivity.

Twenty-four cases had reconstructed dose estimates. Levels of doses were
relatively low : only half of these were 0.25 Gy and only one above 2 Gy.

About half the cases (23/50) were identified through medical examination other
than for thyroid problems and about a quarter (12/50) through formal screening
programmes. The diagnosis was made on the basis of clinical examination in 35 out of
43 children for which this information was available, and on ultrasound screening in eight.

Only eight cases reported that they had received stable iodine shortly after the
accident.

The survey resulted in the identification of important hypotheses concerning
factors which may modify the association between radiation dose and thyroid cancer risk.
There are a possible genetic predisposition, iodine status and exposure to the short-lived
isotopes of iodine and 132Te.

The hypothesis of a possible genetic predisposition to radiation induced thyroid
cancer arose from an incidental observation that out of the 50 cases included in the
study, at least two had a sibling who also had an operated cancer. Anecdotal evidence
from other centres in Europe appears to indicate than expected incidence of non
medullary thyroid cancers among first degree relatives.

The second hypothesis concerns the role of stable iodine in radiation induced
thyroid carcinoma. It is thought that iodine deficiency, which appears to have been - and
to remain - common in some of the areas most affected by the Chernobyl accident, may
affect the risk of radiation induced thyroid cancer both by increasing the uptake of
radioactive iodine and by increasing the production of thyroid stimulating hormone
(TSII), which increases cell proliferation in the thyroid gland. On the other hand,
systematic prophylaxis with large doses of stable iodine, which the survey revealed has
occurred for several years after the accident in a number of schools, may influence the
frequency of thyroiditis.
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2.2 Mission to review treatment of thyroid cancer in Minsk

In May 1994, at the request of the Ministry of Health of Belarus, the WHO convened
an expert panel3 to review the treatment being offered in Minsk. The panel was greatly
impressed by the way in which the medical authorities had responded to an
unprecedented situation, especially in the light of the lack of facilities for nuclear
medicine, and the "scattered" nature of the institutes that had combined their expertise
and resources to address the problem. Their recommendations included the proposal for
a network of computers to make case notes available to physicians and for a detailed
treatment protocol. This protocol has been used in developing a new treatment protocol
which is being discussed between the three affected countries.

3. Current activities of the ITO

3.1 Rationalisation of Thyroid Hormone Testing

The increase in childhood thyroid cancer has increased the demand for laboratory testing
of thyroid hormone levels, both directly, as a result the increased disease and the need
for diagnostic tests and follow-up of patients, and directly by sensitising the population
to the possibility of radiation induced thyroid disease. In the past, reliance has been
placed on imported test kits from Western Europe and the USA, which are expensive
and require foreign currency.

At a meeting attended by scientists and clinicians from the three most affected
countries in October 1994 it was decided, on the basis of the findings of the IPHECA
Pilot Project on Thyroid, that the use of thyroid hormone tests in diagnostic screening
was not cost effective and should be discontinued. This enabled attention to be focused
on the use of such tests on diagnosis and treatment. In association with the Collaborating
Centre in Pisa, a protocol for optimal use of thyroid hormone tests was prepared. It was
recommended that TSH and FT3 measurements to be used for monitoring effectiveness
of suppressive therapy with 1-thyroxine in patients already treated by total thyroidectomy
and that serum Tg and anti-thyroglobulin antibodies be used for monitoring tumour
recurrence. There was no evidence that any of these tests was useful for the diagnostic
evaluation of thyroid nodules.

To further the cost-effectiveness of thyroid hormones testing, encouragement was
given to the development of local production of test kits, starting with kits for
thyroglobulin (Tg) and antibodies to antithyroglobulin (Tgab). These locally produced kits
are now being tested for reliability and quality against commercially available products.
It has proved possible to produce such kits at about 20% of the price of imported kits.

3.2 Survey of Iodine Deficiency

Dietary iodine deficiency is a long-standing problem in regions surrounding Chernobyl,
leading to a high prevalence of thyroid goitre. This condition can be rectified by the
supplementation of the diet by sodium iodine, normally in salt used for table and cooking
or, as in the former Soviet Union, through adding stable iodine to bread. By the end of

3 Consisting of Professor J.F. Leclere, Nancy, France, Professor Furio Pacini, Pisa, Italy, Professor Hans Rocher,
Dusseldorf, Germany, Professor Martin Schlumberger, Paris, France and Professor Norman Thompson, Ann Arbour,
USA
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the 1970's Belarus had largely eliminated iodine deficiency disorders. There was,
however, a re-emergence of iodine deficiency in the early eighties. It seems likely that
by 1986, the time of the accident, little or no supplementation was taking place, although
there are presently no reliable data upon which to assess the degree of iodine deficiency
then. Following the accident, and the recognition that exposure to the radioactive
isotopes of iodine was widespread, sporadic attempts to reinstate supplementation were
made, especially among children in schools, by the distribution of sodium iodine tablets.
Iodised salt is currently available in shops but is far from universally used by the
population.

A survey of iodine deficiency in Belarus is being planned. It will involve
measurements of iodine in urine and thyroid volume in more than 11,000 children in 30
schools distributed across the territory of Belarus. Measurements will be made according
to a strict protocol. Five age group will be investigated, between 6 and 18 years. The
aim is to obtain information, in the form of a country-wide map, on the current status of
iodine deficiency, and on the status at the time of the accident. The map of current
iodine deficiency will be used as a basis for directing iodine supplementation to the areas
where it is most needed; the information on iodine deficiency in 1986 will be valuable for
studies of the aetiology of the observed thyroid cancers.

Iodine deficiency may play to important roles in the development of thyroid
cancer: it influences the dose, from the isotopes of iodine, taken up by the thyroid; it may
also modify the expression of "latent", i.e. initiated, but not clinically diagnosable, cancer.
These two factors are not fully understood. While the iodine deficiency thyroid tends to
have an increased uptake of iodine in the circumstances of a single exposure, the
complex kinetics of uptake and excretion of iodine, and the larger organ size, do not
allow a ready estimate of the total effect on dose to the thyroid. The iodine deficient
thyroid expresses a higher level of thyroid stimulating hormone (TSII) and thus latent
cancer may be accelerated in its expression by continued iodine deficiency and
concomitantly suppressed by correcting the deficiency. Both features, i.e. in the extent
of dose modification and accelerated expression of cancer, need careful examination.

At the time of writing, a pilot phase involving measurements at two schools has
been completed and the results are being evaluated. A preliminary evaluation of the
results from 430 children and teenagers in Minsk showed that about 60% have palpable
goitre, grade IB and 2 (or grade 2 according to the new classification). Only about 30%
of children excreted more than 100 Mg of iodine per litre. The others excreted much less
and in some cases less than 20 jug/1.

The Collaborating Centres in Minsk and in Poznan, Poland, are the main
participants in this activity.

3.3 Case Control Study

The objective of the study is to identify, and if possible quantify, genetic and
environmental factors which modify the risk of radiation induced thyroid cancer. The
primary factors of interest are genetic predisposition to radiation induced thyroid
carcinoma (perhaps associated with some DNA repair deficiency), iodine status
(deficiency and overdose) and intake of very short lived isotopes of iodine. Secondary
factors which will be considered include age at exposure and screening intensity.

The cases are all incident cases, and a random sample of prevalent cases, of
thyroid carcinoma occurring in the study population (defined as all persons who were
children or adolescents at the time of the Chernobyl accident) during the study period
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(1990-1997) and operated in Belarus. All cases will be independently verified by two
pathologists, one from Belarus and one from Western Europe. The primary source for
case ascertainment will be the Belarus Cancer Registry and the records for the
Republican Surgical Centre.

For each case, four controls will be selected as follows. Two controls will be
matched closely on age an sex and on village/city at the time of the accident. The other
two controls will also be matched closely on age and sex and on administrative region at
time of accident. Matching on village or city at the time of the accident is proposed in
order to study the modifying effect of short lived isotopes of iodine while controlling for
131I dose and iodine deficiency. Matching on region will ensure variability of 131I exposure
and of iodine deficiency, while controlling for other geographical or life factors which
could confound the associations under study. The proposed mechanisms and source for
control selection will vary depending on the age of the subject and the mode of diagnosis
of the case.

Information on variables of interest will be obtained using the following
approaches, depending on the variable, including:
• questionnaire administered by a trained interviewer; which will include questions

about:
family history of cancer and thyroid disorders;
the behaviour of the subject at the time of the accident, in the following
days and the first two months (this information will be useful for deriving
gradients of probable exposure to 131I and short lived isotopes);
stable iodine prophylaxis and thyroid hormone administration.

• medial and school records to confirm the information on stable iodine prophylaxis
and thyroid hormone administration;

• results of current and past geographical surveys (particularly for iodine deficiency)
and surveys of countermeasures (iodine prophylaxis, evacuation, sources of clean
food) being carried out in particular within the framework of the ITP;

• analysis of biological samples.
Information on radiation dose from ml will be obtained in two ways. First, a

simple gradient will be construed on the basis of the information on behaviour in the two
months following the accident obtained by questionnaire. In a second phase, individual
dose reconstruction will be carried out using a protocol similar to that developed for
Belarus/US collaborative studies.

Information on a possible genetic predisposition will be first obtained by the
questionnaire. If a subject reports a history of cancer, thyroid disorders, congenital
malformation or mental retardation among first or second degree relatives, an
investigation will be carried out and the pedigree will be drawn; microsatellite typing of
selected regions of the genome will be performed. In a second phase, once genes have
been identified in a parallel project, blood samples obtained from all study subjects will
be analysed to screen for mutations of these genes and thus evaluate the risk of radiation
induced thyroid cancer associated with the genetic predisposition.

This activity is being set-up in as a collaboration between the Minsk Collaborating
Centre, IARC, the Collaborating Centres in Pisa and Cambridge and WHO/ECEH Rome
Division.
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3.4 Ecological Epidemiology of Thyroid Cancer in Belarus

In the study of diseases related to environmental pollution, such as occurred in the
aftermath of the Chernobyl nuclear accident, personal characteristics of individuals are
often not sufficient to explain regional differences of disease incidence, because
individuals within areas may be similarly exposed. The Ecological Epidemiology Project
was set up to document and better understand the ongoing epidemic of thyroid cancer
in belarus in terms of its geographic spread, its relationship with the distribution of
radioactive isotopes, and of time trends and ages at highest risk.

This is achieved by combining detailed and quality checked information on
patients with that on the demographic, ecological and socio-economic characteristics of
the areas from which they come. A computer-based relational data bank has been
installed for this purpose at the Lesnoj Oncological Institute in collaboration with the
Berne Collaborating Centre, and data analyses are ongoing. Results so far have allowed
to respond convincingly to doubts about whether the increase is primarily the
consequence of methodological artefacts.

3.5 Registry of Surgically Treated Thyroid Diseases

Although a national cancer registry exists in Belarus, it would be useful from the points
of view of public health planning and evaluation of possible preventive strategies (such
as iodisation of table salt), as well as for research purposes, that a number of non-
cancerous thyroid pathologies be systematically registered. In preparation for a possible
registry of thyroid diseases, a pilot study of operated thyroid pathologies has been carried
out. This study revealed that, among adults, a large proportion of thyroid pathologies,
including carcinomas, have been misclassified, particularly before the accident. It
demonstrated that a registry of operated pathologies, with careful verification of
diagnoses, would therefore be useful to ensure complete ascertainment of cancer cases
and that it is feasible to set one up, both prospectively and retrospectively. As a result,
such a registry is now being set-up in phases. In a first step, it is being established both
prospectively and retrospectively (to 1982) in Minsk region and city. A data collection
facility has been created at the Lesnoj Oncological Institute in collaboration with the
Berne Collaborating Centre, in which information on all surgeries in children, adolescents
and young adults will be reported.

3.6 Thyroid Pathology Pilot Project

Hospitals outside Minsk do not all benefit from the most up-to-date and expert pathology
facilities; diagnoses, therefore, do not always conform to international nomenclature and
may not be uniform. This has not posed a problem for children for whom all surgery is
likely to be carried out in Minsk. So far, however, there has been no international
validation of diagnoses of thyroid cancer in adolescents or adults operated in the regional
hospitals.

The objectives of the thyroid pathology project is to investigate the level of
diagnostic integrity in regions outside Minsk and to assess the needs for training and
equipment to cope with the increased thyroid disease resulting either from the accident
or from the accident or from an increased awareness of thyroid problems. Visits to
regional hospitals will be made by pathologists from Minsk and the Cambridge
Collaborating Centre; reviews of past cases will be conducted and the quality of clinical
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records assessed. Particular emphasis will be placed on studying the morphology of
adenomas and collecting material for molecular biological study of adenomas and
carcinomas in adolescents.

3.7 Descriptive Epidemiology

Data from the Belarus cancer registry are being used to study trends and features that
may assist in developing the public health strategy to, for example, optimise diagnostic
efficiency. An early analysis of the cumulative incidence of the childhood thyroid cancer
in Gomel region up to 1993 [7] suggested, assuming the increase was induced by
radiation, that the increase was consistent with that which would be expected if the
children in the region had received an average dose equivalent to 0.7 Gy of external X-
rays. More recent analysis [in press], using data up to 1994 and including childhood,
adolescent and young adult cases in four regions of Southern Belarus, shows clearly the
start of the increase to have been 1989/90 in all four regions. With the help of more
recent data on the age dependence of sensitivity to radiation induced thyroid cancer,
average doses equivalent to about 1.2 Gy in Gomel region, just over 0.6 Gy in Brest
region and of the order of 0.2 Gy in Minsk region and city, of x-rays are inferred. These
levels of doses are more-or-less consistent with thyroid doses resulting from exposures to
the isotopes of iodine after the accident provided it is assumed that iodine isotopes are
as efficient at inducing cancer in children as are externally delivered x-rays.

These on-going studies are carried out as collaboration between the Minsk
Collaborating Centre and the WHO/ECEH (Rome Division).

3.8 Computer Networked Case Records for Minsk

Concerned that the centres in Minsk involved in the treatment of children were so widely
'scattered' across Minsk, so making it difficult for the physicians to communicate and
review case notes, the expert group on treatment (see paragraph 2.2) recommended the
implementation of a computer network between participating physicians so that case
notes could be readily exchanged. Plans to implement such a network are in progress
in collaboration between the Minsk Collaborating Centre and WHO/ECEH (Rome
Division).

4. Nuclear Emergency Preparedness

In addition to the International Thyroid Project, the WHO Regional Office for Europe
has a programme concerned with the public health aspects of the response to nuclear
emergencies. Activities come under two headings, namely response in the event of an
accident and the development and maintenance of a harmonised region-wide contingency
plan. Prophylaxis by stable iodine is a part of the latter activity.

The situation in Belarus has highlighted the substantial potential health risk,
especially to children, posed by the accidental release of radioactive iodine to the
environment.

The hazard to health posed by radioactive iodine has been well recognised for
some time; it was the major preoccupation after the Windscale accident in the UK in
1957 [10]. It has also been long recognised that the administration of stable iodine,
before, or at least as soon after exposure commences as possible, is an effective way of
blocking the further uptake of iodine including radioactive iodine. Stimulated by the
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Chernobyl accident the WHO issued guidelines for the use of stable iodine prophylaxis
after reactor accidents [11]. In brief these recommended that sodium iodine or iodate
tablets be available, either pre-distributed, or ready for rapid distribution, in what was
described as the near field for nuclear facilities where it was possible that very doses
might be received.

Following the Chernobyl accident the authorities in Poland distributed stable
iodine in solution to a large part of the child population of Eastern Poland. Subsequently
the results, in terms of undesirable side effects, have been assessed ([12]. In the light of
the situation in Belarus and the experience in Poland the WHO's Regional Office for
Europe reconsidered and revised their advice. The new advice is given in the recent
published Manual on Public Health Action in Radiation Emergencies [13]. It is
recommended that stocks of suitable preparation of stable iodine are available in such
a way as to be distributed at very short notice to pregnant women, neonates and children
more-or-less anywhere where thyroid doses could exceed a level at which the risk of
taking the countermeasure exceeded the risk of inducing thyroid cancer. This dose turns
out to be of the order of 1 mSv to the thyroid very much lower than the currently
accepted levels for intervention which are in the range of 20 to 50 mSv. Such a low dose
makes it impractical to implement such a procedure and a more practically applicable
level might be 10 mSv [14].

5. Conclusion

Following the reports of a dramatic increase in the number of cases of childhood thyroid
cancer in Belarus after the Chernobyl accident, the WHO has implemented, in
partnership with Belarussian scientists and physicians, a programme of activities to
address the public health consequences of exposure to radioactive fallout and to learn
from the experience. The project is of medium to long term and will require sustained
support over the next few years to achieve its goals. The WHO guidelines of stable
iodine prophylaxis are in the process of revision based on the experience gained in
Belarus.
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