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TO-DAY'S DRUGS

DRUGS FOR THYROTOXICOSIS
Although antithyroid drugs and radioiodine therapy
were introduced 20 years ago there is still doubt about
which thyrotoxic patients are best treated with these
agents, and which are best treated by the surgeon. All
three methods are reasonably effective and safe. Some-
times availability will dictate which method is used, but
in most parts of Britain good facilities for each type
of therapy are now available.

ANTITHYROID DRUGS
Pharmacology

The drugs which are.commonly used in the treatment
of thyrotoxicosis comprise the thiocarbamide group and
potassium perchlorate (see Table). Both groups diminish
the production of thyroid hormone, but they do so in
different ways. Perchlorate interferes with the con-
centration of iodide by the thyroid gland, whereas the
thiocarbamide compounds prevent the incorporation of
iodide into the tyrosine molecule.

Drug Proprietary Initial Maintenance
Drug Propretar Dose DoseNames (mg. 'day) (mg./day)

Thiocarbamide group:
Carbimazole .. Neo-mercazolel 30-60 5-20
Methimazole .. Tapazole f
Methyl thiouracil } 300600 50-200

Potassium perc1orate Peroidin 800 200-400

Therapeutic Use
Any of the drugs in the Table may be used for the

treatment of thyrotoxicosis. When given in a dosage
sufficient to suppress thyroid hormone synthesis they
are equally efficient," and the choice of drug depends
mainly upon the preference of the physician. Before
starting treatment it is usually best to confirm the
clinical diagnosis by carrying out at least one laboratory
test (for example, protein-bound iodine, radioiodine
test, basal metabolic rate). The initial dosage is shown
in the Table: if the higher of the two doses is preferred
it can be reduced by 50% after four weeks. The dose
is then maintained until the patient is euthyroid, a stage
usually reached two or three months after the start of
treatment.

Progress is assessed at the end of the first month and
then usually at two- or three-month intervals. Most
often clinical assessment is sufficient; one determines
whether symptoms have disappeared, and measures
body weight and pulse rate. In a few difficult cases
measurement of protein-bound iodine or basal metabolic
rate is helpful. When the patient is judged euthyroid
the dose is gradually reduced to the minimum amount
needed to maintain the euthyroid state. If the patient
is not greatly improved after three months' treatment
the diagnosis should be critically reviewed and the
patient questioned about the regularity with which she
takes the tablets.

It is probable that these compounds do not influence
the duration of the disease but simply permit control

of the overproduction of hormone until such time as
spontaneous remission may occur. Provided the drug
is continued for one to two years about 50% of patients
remain euthyroid for prolonged periods after its with-
drawal. Unfortunately there is no way of telling in
advance which patients will do well; although if the
gland is small and diminishes in size during treatment
the likelihood of permanent remission is improved.

Preparation for Thyroidectomy
The thyrotoxic patient must first be rendered

euthyroid with antithyroid drugs in order to eliminate
the danger of post-operative thyroid crisis. Treatment
with a drug of the thiocarbamide group proceeds exactly
as described above, and is continued for six to 12 weeks.
When the patient is judged euthyroid, iodide (for
example, 25 to 50 mg. of sodium or potassium iodide
a day or aqueous iodine solution B.P. (Lugol's iodine)
0.3 to 1 ml. daily) is given in addition, and has the effect
of diminishing the vascularity of the gland. Operation
is carried out one to two weeks later.

Thyrotoxicosis in Pregnancy
The best method of treating thyrotoxicosis during

pregnancy is with antithyroid drugs. The smallest dose
adequately controlling symptoms must be used, since
large doses can cause goitre in the foetus. The protein-
bound iodine normally rises in pregnancy to above
7 ug. / 100 ml. (due to an increase of thyroxine-binding
protein), and if it is prevented from doing so by over-
dosage with antithyroid drugs abortion may occur.
However, uncontrolled thyrotoxicosis may also cause
abortion.

Side-effects
Side-effects, most often a macular itching skin rash,

with or without fever and lymphadenopathy, occur in
about 3-5% of those treated. The most serious com-
plication is marrow depression, causing agranulocytosis
or aplastic anaemia, which occurs in approximately
0.5% of cases. There is no convincing evidence that
any one of the five drugs mentioned in the Table is
more or less toxic than any other, in therapeutically
equivalent doses. However, recent reports of five fatal
cases of aplastic anaemia following potassium per-
chlorate therapy have led some physicians to prefer
one or other of the thiocarbamide group.2

RADIOIODINE (1311)
Pharmacology

Since the hyperactive thyroid gland has a great
avidity for iodine and since the body deals with 1311
just like ordinary iodine (1271), a dose of the radioactive
isotope is concentrated mainly in the thyroid gland. 1311
emits mainly /3-radiation, which penetrates only a few
millimetres, and thus its therapeutic effect is restricted
to the tissues of the gland. The small amount of y-rays
can be detected by a scintillation counter over the neck,
but with the doses which are used in the treatment of
thyrotoxicosis the radiation effect of this is small and
can be disregarded. The effect of a therapeutic dose
of l31 is usually not clinically apparent for one or two
months.

Therapeutic Use
The following groups of thyrotoxic patients are suit-

able for treatment with radioiodine3: (1) Patients over
the age of 45, for whom it is the treatment of choice.
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(2) Any patient who, because of associated disease, has
a life expectancy of less than 20 years. (3) All patients,
irrespective of age, who relapse following thyroidectomy.
A second operation is especially apt to produce myx-
oedema or damage structures adjacent to the gland.
(4) Young patients who relapse following the use of
antithyroid drugs or who have shown sensitization
reactions to them, and who refuse operation.

l1I therapy should not be used during pregnancy or
for thyrotoxic children. The size of the dose of 1311
represents a compromise between the desire to produce
a certain cure and an effort to prevent the late develop-
ment of hypothyroidism. If control of hyperthyroidism
is the main consideration the dose will be high. If
the dose is modified with a view to preventing hypo-
thyroidism, control is less certain and repeated doses
may be required. Methods of estimation of the dosage
of 1311 to be administered are outside the scope of this
article. There is increasing evidence that with usual
doses the incidence of late hypothyroidism is consider-
able (30% after eight years), but these patients can be
maintained in good health by substitution therapy with
thyroxine.

Since radioiodine is less rapid and certain in control-
ling symptoms than antithyroid drugs, moderate or
severely toxic patients are best treated with antithyroid
drugs in usual dosage for 12 weeks, starting one week
after the dose of radioiodine is given. Alternatively,
toxicity can first be controlled with drugs and radio-
iodine therapy prescribed later, but in this case a larger
dose of radioiodine may be required, because of
increased radio-resistance of the thyroid cells.'

Conclusion
Most older patients with thyrotoxicosis are best

treated with radioiodine. Younger patients should
normally be given a course of antithyroid drugs in
the first instance; those who relapse can be rendered
euthyroid with a further course of drugs, and then
advised to have surgery. Patients with large, diffuse,
or nodular goitres are unsuitable for long-term drug
treatment and should be treated by surgery or by 1311.
When there is severe exophthalmos, hyperthyroidism (if
present) should be treated on its own merits; hypo-
thyroidism must be avoided by adding thyroxine 0.2 or
0.3 mg./day to the other therapeutic measures.
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About 29.3 % of the deaths that occurred in the county
of London in 1962 were reported to a coroner; 626 cases
of suicide were investigated compared with 555 in 1961 and
536 in 1960. Of the 626 cases. 190 were old people over
60 years of age. Eleven verdicts of murder were returned
compared with six in 1961 and four in 1960. Accidents
accounted for 1,000 deaths compared with 1.022 in 1961
and 903 in 1960. The total cost of the service, including
coroners' salaries and allowances. rents. costs. and so on,
was £111,268 compared with £98.957 in 1961 and £92.703 in
1960. The increase in 1962, says the Public Control
Committee, is attributable in the main to an increase in the
fees and allowances payable to witnesses and the full effect
of an increase made during 1961 in the fees payable to
undertakers for the removal of bodies. (London County
Council, agenda for March 5.)

ANY QUESTIONS ?
We publish below a selection of those questions and
answers which seem to be of general interest. It is regretted
that it is not possible to supply answers to all questions
submitted.

Immunization While on Cortisone
Q.-Will a child who is on maintenance cortisone therapy

develop satisfactory immunity when given Salk vaccine, or
must Salk vaccine be avoided under these circumstances?
Secondly, is there any risk in vaccinating with B.C.G. a child
on cortisone therapy ? There would, of course, be difficulty
in ascertaining whether immunity had developed, since a
Mantoux reaction would probably be unreliable. If it was
decided to discontinue the cortisone until the Mantoux skin
reaction became positive would it then be safe to continue
the cortisone treatment? I am referring to children who
are on cortisone for the nephrotic syndrome.
A.-The development of satisfactory immunity after Salk

vaccine in a child having steroid therapy depends on the
dose of the drug being given. If, for example, the child
required doses of the order of 20 mg. of prednisolone daily
then satisfactory immunity would probably not be obtained;
at higher doses it certainly would not. If, however, the
dose were of the order of 2.5 mg. b.d. the result might
be quite good, particularly in older children. Immunization
with non-living antigens need not be " avoided " in children
receiving steroids, but if they are having large doses
immunity will not be achieved and the procedure is therefore
useless.
With regard to the second question the answer again

depends on the steroid dose. With large doses the possibility
of a progressive " B.C.G.itis " might be considered as a
risk. If, however, the steroid were discontinued, vaccina-
tion performed, and subsequent Mantoux conversion con-
firmed, any remote risk of this complication could be dealt
with by the administration of isoniazid, 5-10 mg. per lb. of
body weight per day.

Skin Eruption after Tetanus Toxoid
Q.-A farmer developed a severe generalized eruption

one week after the third injection of tetanus toxoid in a
course of immunization. What should be done about further
injections ? He is frequently at risk from tetanus infection.
A.-As it is possible that the generalized eruption was not

due to the injection of tetanus toxoid, and as the farmer
had completed a primary course of active immunization,
an attempt should be made to maintain his immunity. This
can best be done, about five years after his primary course,
by giving a small "detector" dose such as 0.1 ml. If there
is no general reaction within 24 hours the rest of the dose
may be given. Even if he again experiences an eruption or
some inconvenience this would be a small price to pay for
adequate protection against tetanus. In all probability one
(or perhaps two) further reinforcing doses at-five to eight
year intervals would suffice to provide adequate protection
for the rest of his life.

Oral Antibiotics, Alcohol, and Aspirin
Q.-How is the efficacy of oral penicillin V or tetracycline

affected by the presence in the stomach of alcohol or
aspirin ?
A.-It is unlikely that the presence of moderate amounts

of alcohol or aspirin in the stomach would have any appre-
ciable effect upon the efficacy of either phenoxymethyl-
penicillin or tetracycline. There is no suggestion that any
chemical reactions would occur with these substances, and
their efficiency would not be impaired in this way. So far
as alcohol is concerned, if large amounts of strong spirits
are taken there is cessation of gastric activity and pyloro-
spasm occurs,' so that absorption is delayed and vomiting
may occur. This would naturally influence the effect of
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