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Introduction
Carbimazole, (trade name in Australia “Neo-Mercazole”) is an anti-thyroid agent.
It is in fact a prodrug which is rapidly metabolized to the active agent methimazole.

Carbimazole is the recommended initial first line treatment for mild to moderate
hyperthyroidism.

Propylthiouracil is only indicated for:

1. Maintenance therapy in the first trimester of pregnancy.

2. Patients who have experienced adverse events with carbimazole.

3. Thyroid storm.

° PTU has some theoretical advantages in thyroid storm, as it not only

inhibits thyroid hormone synthesis but also inhibits the peripheral
conversion of T4 to T3. It also has the most rapid effect (within 1 hour). *
Despite safety concerns in long term management of hyperthyroidism,
propylthiouracil is preferred to carbimazole in the treatment of thyroid

storm. This is due to the additional peripheral blocking of conversion of T4
to T3 with high-dose propylthiouracil. *

History
The two most important anti-thyroid drugs were discovered in the early 1940s.

These were the prototype propylthiouracil (PTU) and sulfaguanidine, from which
methimazole and carbimazole were developed.

Chemistry

The major antithyroid drugs are relatively simple molecules known as thionamides, which
contain a sulfhydryl group and a thiourea moiety within a heterocyclic structure.

Classification

The principle anti-thyroid drugs fall into 2 groups:



1. Thiouracils:

° Propylthiouracil

2. Sulphur-containing imidazole derivatives:
° Carbimazole
° Methimazole

Preparations

Carbimazole as:
Tablets:
) 5 mg.

Mechanism of Action

Methimazole prevents the thyroid peroxidase enzyme from iodinating tyrosine
molecules on thyroglobulin, hence reducing the production of the thyroid hormones T3
(tri-iodothyronine) and T4 (thyroxine).

Thyroid peroxidase oxidizes iodide ions to form iodine atoms for addition onto tyrosine
residues on thyroglobulin for the production of T4 and T3.

T3 is the more metabolically active hormone produced from T4. T4 is deiodinated by
three deiodinase enzymes to produce the more-active triiodothyronine.

lodide (1) — lodine (I2) — Iz - tyrosine on thyroglobulin — T4 — T3

Thyroid peroxidase (TPO) Peripheral deiodinase enzymes
Carbimazole does not affect the uptake of iodine by the thyroid gland (which
propylthiouracil may) and this is important in the concomitant treatment of thyrotoxicosis
with radioactive iodine.

Pharmacodynamics

If large stores of hormone are present, as in nodular goitre, the response to carbimazole
may be delayed for several weeks or months

In severe thyrotoxicosis, however, when very little hormone is stored, improvement may
be detected much earlier (within days, and some effect even within 1 hour).



The long duration of action of methimazole allows once-daily maintenance dosing,
(whereas propylthiouracil is usually given two or three times per day).

Pharmacokinetics

Absorption:

° Carbimazole is administered orally and is rapidly absorbed.

Peak levels are reached within 2 hours, however blood levels do not closely
correlate with clinical effect.

It is in fact a prodrug which is rapidly and completely metabolized to the active
agent methimazole.

Carbimazole — methimazole.

Distribution

) Methimazole is not significantly bond to plasma proteins. °

) Carbimazole can cross the human placenta.

) Small amounts of the active metabolite, methimazole, are excreted into human
breast milk

Metabolism and excretion:

° Most of an orally administered dose of carbimazole is excreted in the urine. Less
than 12% may be excreted as unchanged methimazole.

° The plasma half-life of methimazole is around 3 - 6 hours.
Indications

Carbimazole is the recommended initial first line treatment for mild to moderate
hyperthyroidism.

Indications for carbimazole include:

1. Graves’ disease
2. Short-term treatment before thyroid surgery, or before and after radioactive iodine
treatment

3. Thyroid storm when propylthiouracil is not tolerated or contraindicated.



Propylthiouracil is only indicated for:

1. Maintenance therapy in the first trimester of pregnancy.

2. Patients who have experienced adverse events with carbimazole.
3. Thyroid storm:

) PTU has some theoretical advantages in thyroid storm, as it not only
inhibits thyroid hormone synthesis but also inhibits the peripheral
conversion of T4 to T3. It also has the most rapid effect (within 1 hour). !
Despite safety concerns in long term management of hyperthyroidism,
propylthiouracil is preferred to carbimazole in the treatment of thyroid
storm. This is due to the additional peripheral blocking of conversion of T4
to T3 with high-dose propylthiouracil. *

Contra-indications/precautions

These include:

1. Known hypersensitivity

2. Previous agranulocytosis with an antithyroid drug (contraindicated).
3. Pregnancy

° Propylthiouracil is generally preferred in first trimester; carbimazole is
preferred after this time (see below)

4. Carbimazole should be used with caution in patients with hepatic insufficiency.

Pregnancy

Carbimazole is a category C class drug with respect to pregnancy.

Category C drug are those drugs which, owing to their pharmacological effects, have
caused or may be suspected of causing harmful effects on the human fetus or neonate
without causing malformations. These effects may be reversible. Specialised texts should
be consulted for further details.

There are case reports describing rare congenital malformations following exposure to
carbimazole in the first trimester of pregnancy.

These include cutis aplasia of the scalp, choanal atresia, oesophageal atresia, trachea-
oesophageal fistula, persistent vitelline duct, athelia/hypothelia, subtlefacial dysmorphism,
growth restriction and developmental delay.



Therefore, propylthiouracil (PTU) is recommended to be used for hyperthyroidism in the
first trimester of pregnancy.

From the second trimester, treatment with carbimazole is recommended as PTU use
throughout pregnancy increases the risk of hepatotoxicity.

Monitoring of both maternal and fetal wellbeing during pregnancy is recommended.

Breast feeding

Small amounts of the active metabolite, methimazole, are excreted into human breast
milk, but is unlikely to pose harmful effects in the breastfed infant.

Carbimazole is considered safe to use during breastfeeding.

However, use the lowest effective daily dose and observe the breastfed infant for potential
adverse effects such as skin rashes, vomiting and fever.

Consider monitoring thyroid function and full blood counts of the breastfed infant.

Adverse Effects

As a class adverse effects of the anti-thyroid drugs usually occur during the first 8 weeks
of treatment.

These can include:

1. Pruritis / mild rashes:
° Itching and mild rashes may respond to antihistamines while continuing
treatment.

If a change in treatment is needed, the 2 drugs can often be interchanged
without recurrence of adverse effects (unless agranulocytosis occurred, in
which case seek specialist advice for future management).

2. GIT upset:
° Nausea, vomiting abdominal cramps.
3. Blood dyscrasias:
° Agranulocytosis is the most serious adverse effect.

It is thought to be autoimmune mediated, and antigranulocyte antibodies
have been demonstrated by immunofluorescence studies and cytotoxicity
assays.



It is most likely in first 3 months of treatment and can have a rapid onset

As fatal cases of agranulocytosis with carbimazole have been reported and
early treatment of agranulocytosis is essential, it is important that patients
should always be warned about the onset of sore throats, bruising or
bleeding, mouth ulcers, fever, malaise or other symptoms which might
suggest bone marrow depression and should be instructed to stop the
medicine and to seek medical advice immediately.

In such patients, blood cell counts should be performed immediately,
particularly where there is any clinical evidence of infection.

Early withdrawal of the medicine will increase the chance of complete
recovery.

Rare cases of pancytopaenia/ aplastic anaemia have also been reported.

4. Hepatotoxicity:

Dosing

Asymptomatic increases in serum aminotransferases commonly occur
during the first 2 months of propylthiouracil treatment, but usually
resolve with continued treatment.

Serious hepatotoxic reactions (usually hepatocellular hepatitis) occur rarely
with propylthiouracil and may be immune-based.

Cholestatic jaundice has rarely been associated with carbimazole.
As the mechanisms of hepatic damage with the 2 drugs are thought to be

different, the other drug may be tried cautiously in cases of drug-induced
hepatic adverse effects.

Hyperthyroidism:

Usual adult dosing is:

Oral, initially 10 - 45 mg daily (up to 60 mg daily in severe cases) in 2 or 3 doses for 3 - 4

weeks.

Adjusted regimen, maintenance dose is usually 5 - 15 mg daily (but there is a highly
variable, range of around 2.5 - 40 mg daily) in single or divided doses according to

response.

Dosage should be titrated against thyroid function until the patient is euthyroid in order to
reduce the risk of overtreatment with resultant hypothyroidism.



Thyroid storm:

Adult, oral 60 - 80 mg daily in divided doses, gradually reduced.

Monitoring:
All patients receiving propylthiouracil should have close monitoring of:
° FBE
° LFTs

° TFTs
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