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Thyroid & Antithyroid Drugs

Thyroid follicles are the structural & functional units of the thyroid gland. 

Each follicle is surround mainly by simple cuboidal epithelium 

and  is filled with a colloid which mainly composed by thyroglobulin. 

Thyroid hormones are mainly synthesized in colloid while the simple 

cuboidal epithelium undertaking thyroglobulin production, iodide intake & 

thyroid hormones release.



Synthesis of thyroid hormones

Thyroid hormones

triiodothyronine (T3)     

tetraiodothyronine (T4, thyroxine)

Materials 

iodine & tyrosine

Steps

1. Iodide is trapped by sodium-iodide symporter

2. Iodide is oxidized by thyroidal peroxidase to iodine 

3. Tyrosine in thyroglobulin is iodinated and forms MIT & 

DIT 

4. Iodotyrosines condensation

MIT+DIT→T3;    DIT+DIT→T4

MIT: monoiodotyrosine

DIT: diiodotyrosine



L-thyroxine (T4 or tetraiodo-L-
thyronine)  and 

liothyronine (T3 or triiodo-L-
thyronine) are the natural 
hormones of the thyroid gland. 

T4 is a less active precursor of T3

which is the major mediator of 
physiological effect.



Thyroid drugs

drugsRepresentative

levothyroxine (L-T4) a single dose reaches its 

maximum effect in about 10 days and passes off in 2-3 

weeks. 

liothyronine (T3) is about 5 times as biologically potent 

as T4, a single dose reaches its maximum effects in 

about 24 hours and passes off in one week. 

liotrix (T4 plus T3) 



Pharmacological effect:-
Thyroid hormone passes into a cells of

target organs combines with specific
nuclear receptors there and induces
characteristic metabolic changes:-

1-Protein synthesis during growth.

2-Increase metabolic rate with raised
oxygen consumption.

3-Increase sensitivity to catecholeamines
with proliferation of β-adrenoceptors



Use of thyroid hormone: 

The main indication for levothyroxine
is treatment of deficiency from any 
cause (cretinism and adult 
hypothyroidism). 

Adult dose is constant and annul 
monitoring is needed. 

More monitoring is needed in children 
as they are growing and the dose is 
changing. 



Early treatment of neonatal 
hypothyroidism is important to avoid 
mental defect and the treatment is 
lifelong. 

Hypothyroidism due to 
panhypopituitarism requires replacement 
with adrenocortical steroid as well as 
with thyroid hormones



The initial oral dose of levothyroxine is 
50-100 microgram daily but in old 
patients with cardiac or hypertensive 
diseases should start with 12.5-25 
microgram daily for the first two 
weeks and increase by 12.5 microgram 
monthly. 

The best indication of adequate 
treatment is reducing plasma TSH to 
normal concentration. 



Liothyronine T3 is not use in 
routine treatment of 
hypothyroidism because its rapid 
onset of effect can induce heart 
failure. 

Its main uses are myxodema
coma and psychosis.



Side effects: 

Sign and symptoms of 
hyperthyroidism, symptoms of 
myocardial ischemia, atrial
fibrillation or hypertension when 
occur, drug is discontinued for at 
least a week and began again later 
at lower dosage. 



Class Example

Thioamides

methylthiouracil

Methimazole

Carbimazole

Propylthiouracil

Iodides KI, NaI

Radioactive iodine 

β-adrenoceptor blockers 

131I

propranolol

Antithyroid drugs



Thioamides
Mode of action:-

 The major action of thionamides is to reduce 
the formation of thyroid hormone by 
inhibiting oxidation and organification of 
iodine and by inhibiting the coupling of 
iodothyrosines to form T3 and T4, maximum 
effect is delayed until existing hormone 
stores are exhausted    (takes weeks). 

 Propylthiouracil differs from others in that 
it also inhibit peripheral conversion of T4 to 
T3.



Doses: Carbimazole orally 40 mg/ day in 
divided doses or methimazole (metabolite of 
carbimazole) 30 mg/ day in divided doses 
until euthyroid usually 4-6 weeks and then 
either: 

1-Titrate regimen by decrements initially of 10 
mg every 4-6 weeks to a maintenance of 5-10 
mg daily. 

2-Block and replace regimen continue with 40 
mg once daily and add levothyroxin 75-125 
microgram/ day with monitoring of free T4

and TSH. 



Propylthiouracil orally 600 mg/ day 
in divided doses until euthyroid, 
maintenance 50-100 mg/ day in 
divided doses. 

Much higher doses needed in 
thyroid storm. 



Uses:-

These drugs are used in 
hyperthyroidism as:

1-Principle therapy. 

2-Adjuvant to radioiodine to 
control the disease until 
radiation achieve its effect.

3-To prepare patients for surgery. 



 Usually no patients is wholly refractory to these 
drugs and failure to respond is likely due to the 
patient not taking the tablets, or to wrong 
diagnosis. 

 Clinical improvement is noticeable in 2-4 weeks 
and the patients should be euthyroid in 4-6 weeks. 
The best guides to therapy are patient's 
symptoms( decrease nervousness and palpitation 
and weight gain) but these are less valuable if the 
patient also taking β adrenoceptor blockers and 
then only depend on biochemical tests. 

 Duration of treatment is usually 12-18 months 
until natural remission take place and longer 
duration needed for young age group because risk 
of recurrence.



Side effects:-

Thionamides cause minor and major side 
effects:

Minor include rash, urticuria, arthralgia, 
fever, anorexia, nausea, abnormalities 
of taste and smell.

 Major include agranulocytosis, 
thrombocytopenia, acute hepatic 
necrosis, cholestatic hepatitis, lupus 
like syndrome and vasculitis. 



Blood disorders are most common in 
the first two months of treatment and 
routine leukocyte count is a  must. 

Patient must be advise to stop the 
drug and have leukocyte count 
performed if symptoms of a sore 
throat, fever, bruising or mouth ulcers 
develop



If a pregnant woman has 
hyperthyroidism, she should be treated 
with the smallest possible dose as the 
drugs cross the placenta and may cause 
fetal goiter.

 During the breast feeding 
propylthiouracil is the treatment of 
choice because little passes into breast 
milk. 



Iodine:-
 Iodide is well absorbed from the intestine, 

selectively taken up and concentrated by thyroid 
gland but more in hyperthyroidism and less in 
hypothyroidism. 

A deficiency of iodide reduces the amount of 
thyroid hormone which stimulate pituitary to 
secrete TSH resulting in hyperplasia of the gland 
and goiter formation. Its effect is complex and 
related to dose and thyroid status of the subject. 

 Iodide in hyperthyroid subject with moderate 
excess of it may enhance hormone production by 
providing fuel for hormone synthesis. 



More excess iodide inhibit hormone 
release and promote storage of hormone 
and involution of the gland making it 
firmer and less vascular and so that 
surgery is easier.                                                               

Iodide in euthyroid subjects with normal 
gland excess of it causes goiter( with or 
without hyperthyroidism) e.g. iodide 
containing cough medicines, iodine 
containing radio contrast media, amiodaron
and seaweed eaters.



Uses:-
iodide in large doses used for thyroid 

crises( storm) and in preparation for 
thyroidectomy. Potassium iodide 40 
mg orally 8 hourly maximum 10-14 
days after which the benefit declines 
as thyroid adobes. 

Iodine therapy maximizes iodide 
stores in thyroid which delays 
response to thionamide



Prophylactic iodide (1 part per million) 
may be added to the salt, water and 
bread where goiter is endemic. 

 Iodine can be used as: antiseptic, 
expectorant and part of contrast 
media in radiology.



Side effects (Iodism):-

metallic taste, excessive salivation 
with painful salivary gland, running 
nose, sore throat, productive cough, 
diarrhea and rash. 

Prolong use can cause goiter and 
hypothyroidism.



Radioiodine131I:-
The body deals with 131I just like the ordinary 

non radioactive isotope so that when 
swallowed it, is concentrated in the gland and 
emits β radiation which penetrate the tissue 
only in thyroid gland (0.5 mm distance).                  
t1/2 is 8 days. 

It is contraindicated in children, pregnancy 
and breast fed patient. 

Used in combination with surgery. 

Side effects similar to iodism.



β –adrenoceptor blockers in hyperthyroidism:-

There is increased tissue sensitivity to 
catecholamine in hyperthyroidism with an 
increase in number of β- adrenoceptors or 
the second messenger response to their 
stimulation so that  β –adrenoceptor
blockers can relief such increase and heart 
rate is the main check of their effects but 
they do not alter the course of the disease 
or the biochemical tests so they should not 
be use alone.


