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Current Practice

TODAY'S DRUGS

With the help of expert contributors we publish below

on a selection of drugs in current use.

Radioiodine Therapy of Thyrotoxicosis

Isotopes of iodine are used principally in the investigation

thyroid function, and the chief therapeutic application

iodine ("I'I) is in the treatment of thyrotoxicosis.

Radiobiological Effects

The body does not distinguish the radioisotopes

from stable iodine (12II), and consequently radioiodine

the circulating iodide pool. This pool normally

stable iodide derived from the diet and from the

the thyroid hormones. Radioiodine is taken up from

pool by the thyroid and is incorporated into the

the thyroid hormones. These are released into the circulation

and are transported to the tissues. After the breakdown

hormones the radioiodine, like the stable iodine, may

up by the thyroid again and recycled.

The radiation dose from an isotope depends partly

physical half-life; for 131I this is eight days. Within

however, biological factors are also important. The proportion

of the dose taken up by the thyroid, the rate of elimination

of the radioiodine from the body, and the mass of

all influence the dose of radiation absorbed from

quantity of radioiodine. These variables can be estimated

together they determine the effective biological-half-life

radioiodine.
The effects of radioiodine are immediate death of

tion of the thyroid cells and impairment of secretion sub-

sequently, failure of the surviving cells to divide. Furthermore,

the ability of the cell to divide is related to the dose

iodine. These effects have been shown in laboratory animals'

and can be deduced from observations in man.3'

Dosage

Radioiodine is usually dispensed in a carrier

sodium iodide and is tasteless. The dose is taken

There is no uniform method for calculating the

Most centres aim to give a fixed radiation dose to

and this is estimated from the 24- or 48-hour

tracer dose of and the mass of the thyroid.

is usually assessed by palpation but is often inaccurate.

mean estimate of a group of observers will be more

than a single observation, and experience in estimating

operative thyroid weights will help to improve an individual

doctor's estimates.' Alternatively it is possible to

mass of the thyroid from a thyroid scintiscan.6 Some

still prescribe arbitrary doses based on their clinical assessment

of the patient without reference to the thyroid size.

Clinical Effect

The response to radioiodine is not immediate.

weeks elapse before any definite improvement is

clinical progress thereafter is variable. The experience

centres is that about 20 to 30% of patients are

at the end of a year.

E

If the patient becomes euthyroid there is the problem of

post-_3'I hypothyroidism occurring later. At first

thought that hypothyroidism would appear in the

months and that the chance of hypothyroidism developing

then was remote. Long-term follow-up studies of patients

treated with radioiodine, however, have revealed an unexpec-

ted picture. The incidence of hypothyroidism rises steadily

and in 10 years reaches 40 to 50% of all patients treated.4

Furthermore, even after this interval there is no evidence

plateau in the incidence of hypothyroidism.

The presentation of hypothyroidism is frequently insidious

and patients who fail to attend a clinic for follow-up

likely to be hypothyroid; in fact, they probably default owing

to the inertia so characteristic of their defective thyroid func-

tion. Thus, an incomplete follow-up of patients may grossly

underestimate the true incidence of hypothyroidism.

The delay in the control of thyrotoxicosis and the rising

incidence of hypothyroidism after radioiodine have led

reappraisal of the methods of treatment. Many suggestions

for improvements in current techniques have been made.

have little factual evidence to support them. It has

stated that an uneven distribution of '-'I in the thyroid

partly responsible for the subsequent hypothyroidism,12

prior antithyroid medication has been claimed to produce

more uniform distribution. In a few centres fractionation

the dose is favoured; repeated small doses are given over

few weeks. More recently transient suppression of function

in one lobe by external irradiation before radioiodine therapy

has been proposed.'3 It is argued that the irradiated lobe

thus survive the '3II-irradiation because uptake of the isotope

will be temporarily suppressed. This technique poses addi-

tional problems of dosage, and the same criticism can be

of more involved methods of calculating the 13'1 dose.'4

Many authorities advocate repeated doses of radioiodine

rapid control of the thyrotoxicosis and acceptance of

incidence of hypothyroidism. Where regular follow-up

practicable large doses of radioiodine have been proposed fol-

lowed by the immediate institution of full replacement

thyroxine, thus anticipating the almost inevitable hypothyroid-

ism. With this approach one loses all opportunity of studying

the problem further, but in some areas social and economic

factors prevail and make this the best compromise.

patients are not to suffer steps must be taken to ensure

thyroxine will be taken regularly. There is no published

evidence of the reliability of patients in this clinical situation,

but experience in other circumstances is not reassuring.

More recently clinical evidence has been published showing

that lower 3I doses produce less hypothyroidism.5 Experi-

mental evidence already existed showing that the radiation

to the thyroid was the major factor in determining the number

of thyroid cells which survived.'3

A clinical trial of different

doses of radioiodine with over 500 patients has shown

markedly lower incidence of hypothyroidism in a five-year

period when smaller doses of 1311 were used.5 Three years

after treatment the proportion of euthyroid patients was

same as in the group treated with the higher dose. This study

employed a single dose of radioiodine, and persisting thyrotoxic

symptoms were promptly controlled with antithyroid drugs.

This medication was eventually discontinued when the patient

had been maintained on a low dose for some time and further

treatment appeared unnecessary. The use of antithyroid drugs
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after lower doses of radioiodine offers a satisfactory programme
of treatment for thyrotoxicosis. The delay in the control of
symptoms is overcome and the use of lower doses of radioiodine
greatly reduces the incidence of hypothyroidism.

Selection of Patients

Radioiodine therapy has usually been restricted to patients
over 40 years of age. This decision arose from uncertainty
about the side-effects of 131I therapy, and particularly the
effects upon the gonads. Apart from this restriction 131
therapy is suitable for all patients. The advantages of radio-
iodine therapy are the ease of administration, which can be
arranged on an outpatient basis, and the rarity of recurrence
of thyrotoxicosis. Compared with thyroid surgery there is no
risk to the recurrent laryngeal nerves, tetany never supervenes,
and the general hazards of majory surgery are avoided. This
aspect is especially important in older patients. Careful follow-
up of patients after thyroid surgery reveals an incidence of
hypothyroidism varying from 5% to 25 %, and there is a definite
risk of recurrence. Antithyroid medication alone will control
the patient's symptoms, but the relapse after a prolonged course
of tablets is 60-80% in patients over 40 years of age.

Side-effects

Theoretically radiation from '3'I might induce leukaemia or
thyroid cancer, but the available evidence does not support
either possibility in adults. The incidence of leukaemia is the
same in those patients who have had radioiodine therapy as
in a population of the same age and sex distribution.'5 16 Like-
wise, neoplasms do not appear to be induced in adults, although
in children 131I therapy has resulted in thyroid cancers.",
When antithyroid drugs are used after radioiodine therapy the
dosage should be reduced to control the symptoms without
producing hypothyroidism. There is experimental evidence in
rats that high doses of antithyroid drugs after '31I therapy can
produce neoplastic changes in the thyroid.'8 Presumably the
excessive stimulation by thyroid-stimulating hormone, which
occurs in hypothyroidism, is partially responsible for these
changes in the irradiated thyroid cells. Thyrotoxic crises
after radioiodine have been described but are rare. Early
transient hypothyroidism is an uncommon feature-in contrast
to the late-onset hypothyroidism which is permanent. It has
been suggested that an autoimmune reaction in the thyroid
might be initiated by the irradiation. Although there is a
slight rise in the antibody titres it is not sustained and there
is no evidence that this mechanism is related to the post-"3'I

hypothyroidism.19 Effects on other iodide-concentrating tissues
have not been described, but the relatively low uptakes are
unlikely to result in any significant radiation.

Conclusion

Radioiodine therapy offers a convenient and effective form
of treatment for thyrotoxicosis. Experience has shown the
two main disadvantages to be delay in the control of thyro-
toxicosis and a rising incidence of hypothyroidism. Other
side-effects are very rare. Experimental studies have led to a
better understanding of the effects of radioiodine on the thyroid
cell. These observations, coupled with long-term reviews of
patients treated with radioiodine, have offered both an explana-
tion and a possible solution to the problem of hypothyroidism
after 131I therapy. Lower doses of radioiodine will reduce
the incidence of hypothyroidism. At the same time the pro-
portion of euthyroid patients after a few years is not diminished
and recurrence of thyrotoxicosis has not proved to be a prob-
lem. Lower doses of radioiodine delay control of hyper-
thyroidism, but the use of antithyroid drugs to suppress symp-
toms until the radioiodine has been effective is a rational
approach and one which avoids repeated doses of radioiodine.
Further clinical trials will reveal the optimum dose of radio-
iodine, which may well be lower than those already studied.
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ANY QUESTIONS ?
We publish below a selection of questions and answers of general interest.

Familial Tendency in Cancer
Q.-What is the evidence, if any, that a

tendency to cancer is familial?
A.-Cancer is not a single disease but a

group of many different diseases with some
features in common.

There is a strong familial tendency in the
susceptibility to a few, mainly rare, types of
cancer-e.g., cancer of the colon and rectum
associated with familial polyposis, cancer of
the central and peripheral nervous system
associated with von Recklinghausen's neuro-
fibromatosis multiplex, and a number of
other rare hereditary syndromes, and cancer

of the skin associated with xeroderma pig-
mentosum. In the case of most of the com-
moner types of human cancer, however, a
familial tendency, if it exists at all, is very
weak. In this connexion particular attention
has been directed towards cancer of the
breast.'

It is perhaps interesting to consider the
question also from a theoretical point of
view. Studies on laboratory animals strongly
suggest that genetic factors affect both tjhe
spontaneous incidence of cancers of particular
types and the ease with which they can be
deliberately induced by exposure to carcino-
genic agents. Multiple genes tend to be

involved in the case of each type of cancer.
Such differences in susceptibility may be
greatly magnified by intensive inbreeding
(e.g., brother-sister mating for several genera-
tions).

Different races of man differ considerably
in mortality from specific types of cancer, but
many of these differences appear to be deter-
mined by environmental rather than genetic
factors. Between individuals of any one race,
provided that there is no inbreeding, geneti-
cally determined differences are unlikely to be
obvious because of the multiplicity of genes
involved and the kaleidoscopic-like hetero-
geneity of individuals.

Studies on experimental animals also tell
us that it is possible to confuse the effects of
vertically transmitted cancer viruses (i.e.,
cancer viruses passed from parent to off-
spring) with those genes. At present there
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