
Antithyroid Drugs

• Agents which reduce hyperactive thyroid activity 
interfere with the production of thyroid 
hormones, or modify the tissue response to 
thyroid hormones, or cause glandular 
destruction with radiation or surgery.
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Antithyroid Drugs

1. Thionamides

Propylthiouracil (PTU)

Methimazole

Carbimazole methimazole

2. Iodides.

3. Radioactive iodine

4. Iodinated Contrast Media

5. β-Adrenergic Blockers
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Thionamides

• Are major drugs for treatment of 
hyperthyroidism

• Methimazole is ~ 10x more potent than 
propylthiouracil and is the drug of choice in 
adults and children. 

• Propylthiouracil should be reserved for use 
during the first trimester of pregnancy, in 
thyroid storm, and in those experiencing 
adverse reactions to methimazole (other than 
agranulocytosis or hepatitis). 3



Thionamides

Pharmacokinetics:

• Bioavailability of methimazole is better than 
PTU.

• Both accumulate in thyroid gland

• Vd ~ total body water.

• PTU is excreted by the kidney as inactive 
glucuronide.

• Methimazole is excreted by the kidney slowly.
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Thionamides

• t½: 

PTU 1.5 hours  given every 6-8 hours

Methimazole 6 hours  given once daily

• Both can cross placenta and accumulate in fetal 
thyroid and cause hypothyroidism, but PTU less 
readily so because of high protein binding.

• Not secreted in sufficient quantity in breast milk 
to preclude breast feeding.
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Thionamides

Pharmacodynamics:

1. Prevention of thyroid hormone synthesis by 
inhibiting thyroid peroxidase and blockade of 
iodine organification.

2. Block coupling of iodotyrosines.

3. PTU also blocks the peripheral conversion of T4

into T3 by 5'-deiodinase.

• The effect is slow requiring 3-4 weeks before 
stores of T4 are depleted.

6



Thionamides

Adverse Effects:

Occur in 3-12% of patients.

1. Most reactions occur early, especially nausea 
and gastrointestinal distress.

2. Altered sense of taste or smell may occur with 
methimazole.

3. Maculopapular pruritic rash with or without 
fever – most common (4-6%).
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Thionamides

4. Rare adverse effects include an urticarial rash, 
vasculitis, a lupus-like reaction, 
lymphadenopathy, hypoprothrombinemia, 
exfoliative dermatitis, polyserositis, and acute 
arthralgia.

5. Severe may be fatal hepatitis reported with 
propylthiouracil, so it should be avoided in 
children and adults 

6. Cholestatic jaundice is more common with 
methimazole than propylthiouracil. 
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Thionamides

7. Agranulocytosis (< 500 cells/mm3) – most 
dangerous:

• Infrequent (0.1 – 0.5 % of patients) but 
potentially fatal, and rapidly reversible.

• More frequent in the elderly and at doses more 
than 40 mg.

• G-CSF may speed recovery of granulocytes.

• Cross-sensitivity between PTU and methimazole
is ~ 50%

9



Iodides

• At pharmacological doses (> 6 mg/day), the 
major action is inhibition of organification 
and thyroid hormone release, possibly by 
inhibition of thyroglobulin proteolysis 
rapid improvement in 2-7 days.

• Reduces vascularity, size, fragility of the 
hyperplastic thyroid glands  useful for 
preoperative preparation for surgery.
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Iodides

Disadvantages:

1. Increased intraglandular stores of iodine:

A. Delay the onset of thionamide therapy.

• Should be initiated after onset of thionamide 
therapy.

B. Prevent use of radioactive iodine therapy 
for several weeks.

• Should be avoided if treatment with 131I is 
planned. 11



Iodides

2. Should not be used alone for treatment of 
hyperthyroidism, because the gland will 
escape from iodine block in 2-8 weeks.

3. Its withdrawal may precipitate thyrotoxicosis 
because the gland is iodine- enriched.

4. Should be avoided during pregnancy, because 
it may produce fetal goiter and hypo- or 
hyperthyroidism.
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Iodides

Toxicity:

• Iodism: uncommon, reversible:

Acneiform rash, swollen salivary glands, 
mucus membrane ulceration, conjunctivitis, 
rhinorrhea, drug fever, metallic taste, 
bleeding, anaphylactoid reactions.
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Radioactive Iodine (131I)

• Administered orally as Na131I solution.

• Rapidly absorbed, concentrated by the 
thyroid gland and incorporated into storage 
follicles.

• Its effect is due to emission of β-rays (t½ ~ 5 
days, penetration 400-2000 μm).

• The thyroid parenchyma is destroyed within 
6-12 weeks.
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Radioactive Iodine (131I)

Advantages:

1. Easy administration

2. Effectiveness

3. Low expense

4. Painless
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Radioactive Iodine (131I)

Disadvantages:

1. Major complication is hypothyroidism (80% of 
patients) which requires T4 replacement.

2. Fears of radiation-induced genetic damage, 
leukemia and neoplasia which made some 
clinics to restrict its use for patients < 40 years 
of age. (No evidence over 50 years of use).

3. Should not be administered to pregnant 
women or nursing mothers.

16



Iodinated Contrast Media

Ipodate and Iopanoic acid  PO

Diatrizoate  PO , Iohexol  PO & IV

• Provide useful adjunctive therapy in the 
treatment of thyroid storm.

• Valuable alternatives when iodides or 
thionamides are contraindicated.

• Relatively nontoxic, toxicity is similar to 
iodides.
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Iodinated Contrast Media

• Rapidly inhibit the conversion of T4 into T3 

within 3 days they decrease heart rate and 
normalize T3.

• Also inhibit hormone release.

• Safety in pregnancy is undocumented.
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β-Adrenergic Blockers

• Those without intrinsic sympathomimetic 
activity such as propranolol.

• Many manifestations of thyrotoxicosis are 
due to hyperactivity of the sympathetic 
nervous system, which may be due to 
increased number of β-adrenergic  receptors 
or amplification of β-adrenergic receptor 
signal (cAMP).

• Do not typically alter thyroid hormone levels.
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β-Adrenergic Blockers

• They also inhibit 5'-deiodinase which 
converts T4 into T3.

• Control tachycardia, hypertension and atrial 
fibrillation associated with hyperthyroidism.

• In patients with bronchial asthma or when β-
adrenergic blockers are contraindicated, 
diltiazem is an alternative.
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