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ABSTRACT?Radioiodine (131I) therapy is indicated in
patients With nearly all causes of hyperthyroidism. It
may safely be given to patients of all age groups Put i
less often given to children under 10 years old. It is
completely contraindicated in pregnancy 2n9 while
breast feeding, but there is no increased risk of thyroid
cancer, leukaemia or solid tumours. Administration of
radioiodine must conform to regulations and definitions
laid down by ARSAC and POPUMET. Medical staff autho-
rising therapy must hold an ARSAC licence. The recom-
mended gtrategy 1§ to give an activity sufficient to
render the patient rapidly euthyroid and maintain that
state or achieve no moxe than a low rate of hypo-
thyroidism i» subsequent years. ® range °f activity
(300-800 MBg) is suggested depending o= the clinical

state. Antithyroid drugs may Pe given before ox after
(or both) radiociodine if necessary. Full written informa-

tion should be given to the patient and written consent
obtained. A structured follow-up should be used
ensuring regular measurement of TSH or FT4. Close
cooperation With the patient's general practitioner
recommended throughout the assessment, treatment
and follow-up. Shared care with a computer based

follow-up system i recommended.

Radioiodine (jodine-131) has been used in therapy for
hyperthyroidism for mexe than 50 yegypg, It is indicated
in cases of hyperthyroidism due to Graves' disease or
toxic nodular goitre (solitary toxic adenomas or
multinodular goitre) and is effective in curing hyper-

thyroidism i» virtually all e=se= given single ©* multiple
doses. Radioiodine is almost always mot an appropriate

treatment for thyrotoxicosis secondary ®° thyroiditis ==
for thertOXiCOSiS associated with iodine excess. The
total number of treatments in the UK is approximately
10,000 per =nnum.

Factors that influence the decision to proceed to
radioiodine therapy include patient age, gender, diag-
nosis, severity ©f hyperthyroidism, ®P® presence ©f
other medical conditions, access to radioiodine, and

patient and doctor preference.
Pregnancy represents =@ absolute contraindication

This summary was prepared on behalf of the Radioiodine Audit
Subcommittee and the Research Unit of the Royal College of
Physicians by: JOHN H LAZARUS, md, frep, Department ©f
Medicine, University of Wales (ollege of Medicine, Cardiff.

to radioiodine treatment. In female patients of repro-
ductive age, their plans for pregnancy Must be taken
into consideration. Pregnancy should be avoided for 4
months after treatment OWil’lg to the risk of concentra-
tion of residual radioiodine in the fetus. If a patient is

keen to achieve pregnancy, if may Pe necessary ®° post-

pone radioiodine treatment (gnd continue with medi-
cal treatment), even in relapsed disease, until breast

feeding has ended.
Recent gyrveys ©f thyroid specialists have revealed
marked differences in preference £OF antithyroid drug

(ATD) therapy o= radioiodine therapy in different
parts of the world. However, there has been no 1arge

scale randomised trial comparing the three modes of
(ATD, surgery 2and radioiodine therapy)
over the long term. In Europe, including the United

Kingdom, radioiodine therapy is less readily consid-
ered the treatment of choice in young patients with

Graves' hyperthyroidism than it is in the United States,

though this situation is changing.
Radioiodine is most readily provided in clinics held

treatment

jointly by endocrinologists @nd radiotherapists o=
specialists in nuclear medicine, or where the endo-

crinologist is licensed to administer radioiodine.

Patients can be i clear advice ] the time
given regarding

of therapy, omission of ATD, counselling regarding

contraception, @79 follow-up arrangements.
Although thyroid cancer has been described in occa-

sional patients treated With radioiodine, no relation-
ship between radioiodine and thyroid sancer has been
found in several large studies. There s, similarly, no
evidence for an increase in leukaemia or solid
tumours, With the pogsible exception ©Ff gastric sancer
in ome report. It should be noted that these studies
included relatively small numbers of patients
(<11,000) followed up for less than 40 years, determin-
ing that it is important t° continue ]ong-term follow-
up of populations treated with radioiodine to ensure
the accumulation of further evidence in support of its
safety. Less direct information than for cancer risk is
available regarding risks of congenital abnormality.
There is no evidence of increased abnormality in small
studies of the offspring of women treated with radio-
iodine. The risk in women and men has been esti-
mated at 0.005%; not surprisingly, such a risk has not
been identified in clinical studies.

As radioiodine therapy does not normally requj_re
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the patient to Pe hospitalised, the cest is relatively
low and comparable t° that of ATD therapy; this is sub-

Stantially less than the cost of Surgical treatment which
usually requires = stay ©F 3-5 days i» hospital.

Regulations for administration of radioiodine

» Those clinically managing thyrotoxic patients may
request radioiodine therapy, but only medical staff

who hold an appropriate Administration of
Radiocactive Substances Advisory Committee
(ARSAC) certificate may authorise its administra-
tion.
? The Iopising Radiation pegulations (Protection ©f
Persons Undergoing Medical Examination or
1988 (POPUMET) indicate that the

person clinically directing the exposure (ie the
ARSAC certificate holder) is responsible for ensur-

Treatment)

ing that everyone ©l%€¢ complies With legislation,
and that administration of radioactive substances is

in accordance with gccepted therapeutic practice.

> The person who administers the radioiodine to the
patient i physically directing the treatment and
must have been trained in the core of knowledge
required by FOPUMET .

2 Both the ARSAC and the POPUMET regulations
require a physicist to liaise with the certificate
holder and ensure that radioactive substances are
administered safely. This function is distinct from

that of Radiation Protection Adviser (RPA)

although it may Pe carried out by the same person.
» Radioactive iodine may be dispensed only in

premises that have Her |Majesty's Inspectorate ©Ff
Pollution (HMIP) registration and authorisation in

relation to the keeping and use of radioactive
materials, and disposal thereof, in accordance with
the Radioactive Substances Act 1993. If inpatients
from another hospital are treated, notification of
the administered activity should be sent to the RPA
of the referring hospital; this is to ensure that each
hospital remains within exemption limits or within
any authorisation granted by HMIP.
» Local rules must be written that explaipn how the
department ¥ill implement the Ionising Radiation
Regulations 1985 and its gpproved ceode of

practice.
» Administration of radioiodine must take place

within a 'controlled area', the requirements of
which are set out in the Jonising Radiation Regula-
tions 1985 and Guidance Notes for the Protection

of Persons against Ionising Radiation arising from
Medical and Dental Use (1988).

Clinical gyidelines

Strategy for administration

The following criteria have been suggested 3t various
times:
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» An activity :sufflicient to render the patient rapidly
euthyroid within 3-4 weeks and preferably t° main-
tain that state or to limit the incidence of
hypothyroidism i subsequent years to = low level.

* An activity large enough to render the patient
rapidly hypothyroid within 3-4 weeks of thergpy, In
many centres there may be considerable variation

in activity to achieve this outcome.

» Administration of small activities of

very
radioiodine together with an ATD.

The second of these Strategies may be regarded as less
than optimal since all patients will be required to take
thyroxine replacement therapy. Administration of
small activities usually results in inadequate treatment
of the hyperthyroid state; this is undesirable, especially
in the elderly, because of the adverse effects of excess
thyroid hormones on the cardiovascular system.

There is no evidence that precision dosimetry leads
to an improved clinical outcome.

The recommendation is to administer enough radioiodine to

achieve euthyroidism with the acceptance of = moderate rate of
hypothyroidism, eg 15-20% at 2 yearg @nd 1-3% per
annum thereafter, Although the ablative gtrategy may Pe me=e
cost-effective than a 'middle of the road' approach, considera-
tion should be given to the health gain value of remaining
euthyroid.

Recommended activity

It is clear that there are wide variations in current
practice. The following activities are recommended as
broad guidelines. It is considered essential to establish
the getiology ©f the hyperthyroidism using standard
diagnostic tests and criteria before radioiodine is
administered.

» 'Standard' case oOf hyperthyroidism (usually Graves'
disease). First presentation, moderate (40-50 g)
goitre, m° significant eye signs. Guide activity:
400-550 VBq.

» Toxic multinodular gojtre in ©lder person. Mild
heart failure, atrial fibrillation or other concomi-
tant disease (gg cancer). Guide activity: at least 550
MBqg.

» Toxic adenoma, usually ™19 hyperthyroidism.
Guide activity: 300-500 MBq.

® Significant thyroid @ssociated ophthalmopathy.
Options im patients with oy disease are to pogr-
pone radioiodine treatment until gye problems

have become stable, to proceed radioiodine with

careful monitoring ©f thyroid function to avoid
periods ©Of untreated thyroid dysfunction, o= to

administer glucocorticoid therapy 2t the same time

as radioiodine and for a further 4-6 weeks, in view
of limited evidence that steroids 5+, have a protec-
tive effect. Radioiodine therapy may be contra-

indicated if it is felt that it may cause deterioration

in ophthalmopathy.
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= Bblation therapy may Pe required o patients With
severe gccompanying medical conditions such as

heart failure, atrial fibrillation or other concurrent
medical disorders (eg psychosis) . Guide activity for
thyroid ablation, == an outpatient: 800 MBqg.

» A further dose of radioiodine may be given 2

months or more after the first one.

> The maximum permitted activity for outpatient
treatment 15 800 MBq. Hospitalisation is necessary
if a greater activity is used.

Pregnancy and breast feeding

No patient in whom there is any chance of pregnancy

may receive radioiodine therapy; if necessary, 2 preg-
nancy test should be performed. Women are advised
not to become pregnant for 4 months after receiving
radioiodine. If pregnancy occurs soonexr than 4
months after treatment a termination is not manda-
tory but advice should be sought . There is no evidence

of any fetal or maternal risk in pregnancy °%F its out-

come in women who receive radioiodine provided the

above guidelines ar<followed. # person living in the same
house as a pregnant Woman may receive radioiodine
therapy provided there is ne close or prolonged
contact with the woman (Tgble 1). No patient may

continue to breast feed once radioiodine has been
administered to her.

Antithyroid drug administration

ATD should be discontinued at least 2 days prior to
radioiodine administration since their effect lasts for
24 hours or more. Where antithyroid medication is to
be continued, it may be recommenced 3 days after
radioiodine treatment without significantly affecting
the delivered radiation dose. Compounds that contain
iodine, such as amiodarone, may block iodine uptake
for several months following cessation of therapy;
iodine uptake measurements may be helpful in this
instance in determining the activity required and the
timing ©f radioiodine therapy.

Contraindications to radioiodine therapy

*  Pregnancy and breast feeding
> Situations where it is clear that the safety of other

persons cannot be guaranteed
» There g+ be relative contraindications; for
example, 2 person who is incontinent should have
!
= urinary catheter

> Allergy to iodine; this is not normally = problem 2°
the amount of iodine in radioiodine preparations

is minute.

Assessing the patient for radioiodine therapy

At the initial consultation, the clinician should record
certain information:

Table 1. Number of days for which patients should take

special precautions, according te the activity of
radioiodine administered

Administered aetivity (MBQ)

Precaution 200 400 600 800
Avoid journeys o» public 0 0 o =
transport

Stay off work (eyen when 0 0 . =

it does not involve close

contact with other pegple)

Avoid places of 1 5 9 12
entertainment or close

contact with other people

Stay off work (when it 1 5 9 12
involves close contact

with other people)

Avoid non-essential close 14 21 24 27
personal contact with

children and with pregnant

women ; Work that involves

close contact with children;

radiosensitive work

1 For administered activities greater than 400 MBqg (but not more

than 800 MBq) the patient may travel home by private

transport.
2 Total close contact time with any individual should not exceed

1 hour.

? Clinical data relevant to the prescription of radio-
iodine or to the outcome of treatment, With parti_
cular regard teo: heart rate and rhythm; the

presence of cardiac failure; concurrent cardio-

respiratory disease; goitre size; goitre type
(whether, as far as can be ascertained, diffuse or

multinodular); the presence °f eye signs; the most
recent thyroid function tests.

» Personal or social fyotgrg that would determine

the need for special advice concerning the
administration of radioactive substances.

The person clinically directing radioiodine therapy

or his/her deputy must always === the patient prior t°
radioiodine administration.

Where radioiodine administration takes place mere
than 7 days after the initial consultation, the person

clinically directing therapy should =ee the patjent
again in order to be certain that the relevant clinical

features (gee above) have not changed. A deteriora-
tion in the patientls clinical state mlght place hlm/her
at greater rigk of developing thyroid storm or further
exacerbation of hyperthyroidism following radioiodine

treatment.

The pergon clinically directing the radioiodine treat-
ment should ensure that a follow_up plan has

been agreed to be undertaken either by the person
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clinically directing the therapy °* by the referring
clinician.

Patient information and consent

At the initial consultation the patient should be
advised of treatment effectiveness, with particular
regard to the slow onset of action of radioiodine, the
probability ©f persistent/recurrent hyperthyroidism =
of hypothyroidism, @nd the need for regular follow-up

to detect hypothyroidism.
Before treatment, the patient should be advised of

recommendations for protection from unnecessary
radiation and informed of the implications of radio-
iodine treatment in relation to work, travel and con-
tact with the family (Table 1). The patient is advised to
remain away from work and to avoid prolonged close
contact with children and with pregnant wemen for a
period of time related to the activity of radioiodine
received, and there may be similar restrictions on
travel. A premenopausal weman must be informed
about the rules concerning radioiodine therapy and
pregnancy.

An information sheet should be given t° patients
following the initial consultation.

On the day of radioiodine gdministration, the
patient should gign = consent form jpdjcating that
he/she understands the advice concerning radiation
protection @nd (where appropriate) that she is neither
pregnant mox breast feeding.

Following radioiodine administration, the patient
should be given a coloured warning card clearly
stating the date on which the radioiodine was taken,
the total actiyity, and the duration for which special
precautions =re necessary; the card should be carried

by the patient during this time. A telephone contact
number should also be given on the card.

Management following radioiodine therapy

In the first 2 weeks following administration of radio-
iodine the patient should be warned that he/she may

experience palpitations or other exacerbations of
thyrotoxic symptoms, especially if meot euthyroid prior
to treatment. This is particularly relevant in the elderly
and patients with heart failure, for whom admission
to hospital over the period of the therapy should be
considered.

Prior to treatment the patient should be made
aware of the importance ©f follow-up thyroid function
tests. These may be carried out at the hospital where
the radioiodine therapy has been agdministered, by the

referring clinician or hy the general practitioner.
If the patient is not receiving an ATD it is rare for

hypothyroidism to develop within the 8 weeks follow-
ing treatment; the first blood test should therefore be
carried out after about 6 weeks. Levels of free

hormone and thyroid stimulating Rormone (TSH)
should ideally be measured to determine accurately
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the results of therapy. Persistent suppression of the
TSH level may continue for several months. ngh

levels of TSH gyggest the development ©f hypo-
thyroidism; this will be useful in determining the
frequency ©f further folloy-up. In patients who are
biochemically euthyroid at 6-8 weeks a further set of

thyroid function tests should be performed at 12
weeks after radioiodine therapy. In patients in whom

large doses of radioiodine therapy are used, evidence

of developing biochemical hypothyroidism may
become apparent at this stage.

Patients should be warned to report recurrence of
thyrotoxic symptoms °* alternatively the development
of symptoms ©f hypothyroidism. They should be
advised to report sudden changes in symptoms a° soon
as they ocecur rather than wait for their planned
appointment, =s hypothyroidism may Sometimes
develop rapidly. In patients Who remain hyperthyroid

or become hjochemically hyperthyroid following
therapy, ATD treatment should be recommenced.

These drugs should be gradually withdrawn 3-4
months after therapy to assess the late efficacy of
radioiodine treatment.

If thyroid hormone levels remain elevated on with-
drawal of antithyroid medication, repeat radioiodine
therapy should be instituted. Patients who remain
euthyroid following therapy should continue to be fol-
lowed up, at lengthening intervals, and again should
be warned to report sudden alterations in symptoms.
Patients who become hypothyroid im the first 6-12
weeks following radioiodine treatment should be
monitored carefully to enmsure that it is not a transient
phenomenon. Continuing rise in TSH levels with
concomitant fall in free thyroxine levels suggests
developing thyroid failure in these papients, =o thyrox-
ine replacement therapy should be commenced,
increasing incrementally t° == adequate replacement
dose.

patients Who yrequired digoxin prior t° radioiodine
therapy, for management of atrial fiprillation, should
have an ECG performed WPen biochemically

euthyroid, == sinus rhythm is frequently restored and
digoxin may then be discontinued.

Patients should be reminded to avoid pregnancy for
4 months following radioiodine therapy, and

contraceptive advice should be explicitly given if
necessary.

Monitoring @nd follow-up

Regular monitoring, im general practice, ©f patients
who have undergone radioiodine treatment for hyper-

thyroidism is essential for the timely detection of

developing complications. To aid this procegg it is
recommended that a computer based purpose-

designed form be completed at the time of treatment.
This should record essential details and serve as a

reliable method of patient identification. The preva-

lence of hypothyroidism in post-treatment patients has
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been estimated as 24?90% over the patient's lifetime.
However, unnecessary review of low-risk patients, 2t
a specialist level, is a waste Of resources and causes
inconvenience and expense to the patient.

It is recommended that a fail-safe system be adopted

that gypports regular patient monitoring With stan-
dardised follow-up intervals and, possibly, investigation
protocols. The extremes of yppecessary follow-up and

of patients 'dropping through the net' will thus be
avoided. Such a system will also provide information

for the assessment and maintenance of the quality of

care. The regponsibility £or life-long follow-up should
not rest golely With the general practitioner; the
patient has an important role to play, and the gpecialist
has a Jegitimate interest in Jong-term follow-up.
Shared care is a management strategy that facilitates

joint responsibility in cost-effective fo]low-up.

Communication between specialist, GP and patient

After Jegving the clinic, patients may think of
questions that they would have liked to ask. In these

circumstances it is not uncommon for the patient to
seek further advice from the general practitioner who
should be aware of the proposed treatment and
should be told what advice to give the patient. This
should be done within 1 week of the patient's visit to
the clinic at which the decision was taken.

Following the administration of radioiodine, =
standard letter jndicating the activity given and the
form of treatment should be received by the general
practitioner within 1 week.

The letter from the specialist to the general practi—

tioner should include a management plan outlining
the clinical and biochemical data that should be

determined and the intervals for reviews.

The cooperation ©f general practitioners i helping
to trace non-attenders should be obtained. The role of

patients in being responsible for their own ywell-being
should not be overlooked; support and advice may be
needed to ensure this involvement.

Patients requiring long-term follow-up Should be
aware of the need for regular review of their condi-
tion. They should be provided with an information
sheet indicating the frequency °f review appropriate
to their condition, and the appropriate content of

such a review.

Fol 10W-Up intervals

FOllOW-up intervals of 6-12 months are recommended,

depending on clinical state. Longer intervals are
recommended only for stable patients, Supported by a
fail-safe follow—up system. Intervals of 6-12 months are
fairly arbitrary Put systematic collection of follow-up
data will provide the basis on which to review the
recommendations.

Recommended ipvestigations

T4 or FT4 measurements may offer the cheapest and
most cost-effective approach in all post-treatment
patients; they may not be as sensitive as TSH measure-
ments but may be a useful indicator to investigate
further. If TSH levels are high, consider more frequent

review; if low, consider less frequent review.

Monitoring methods

Computerised clinical systems have been claimed to
improve records and communication, provide useful
clinical and administrative information, create organi-
sational structure, assist quality assurance and support
long-term follow-up. SUch gystems have been used for

a number of years in the care of radioiodine treated

patients and have provided the basis for the develop—
ment of shared care. Shared care for other chronic

disease has been shown to be cost-effective in a
rigorous evaluation; it operates im several centres in
the UK. The advantages of shared care for thyroid
disease are reduced loss to follow—up, improved adher-

emce to therapy, improved detection of hypo-
thyroidism, cost-effectiveness compared with alterna-
tive methods of follow-up, and increased opportunity
for audit and evaluation of care. The way forward is a
unified approach with linked general practice and
specialist records and a greater role for patients in
their own care. A manual system could be used if a
computerised system if met currently comsidered
feasible, but both should have similar characteristics.
There should be an effective audit procedure t°
ensure quality of both information and the follow—up

care provided by the system used.

Conclusions

Radioiodine therapy is safe and effective for most caus-
es of hyperthyroidism. It is essential to adhere to the
current regulation for administration of radioiodine in
order to protect the environment as well as health care
workers and other contact persons from radiation. Fol-

lowing therapy, adequate arrangements must be made
for continuing follow-up @nd assessment. Ipitially this
may P performed in hospital Put ysually after 1 year =
dedicated follow-up system is recommended. Coopera-
tion with the patjent's general practitioner is essential
at all gtages ©f therapy 229 long-term follow-up.
Regular audit of and monitoring
procedures % suggested.
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