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Causes of 
Hypothyroidism

Primary:

Iodine deficiency

Autoimmune hypothyroidism: Hashimoto’s thyroiditis, 

atrophic thyroiditis

Iatrogenic: 131I treatment, subtotal or total thyroidectomy, 

external irradiation of neck for lymphoma or cancer

Drugs: iodine excess (including iodine-containing contrast

media and amiodarone), lithium, antithyroid drugs

Congenital hypothyroidism: absent or ectopic thyroid gland, 

TSH-R mutation

Infiltrative disorders: amyloidosis, sarcoidosis, 

hemochromatosis, scleroderma, cystinosis, Riedel’s 

thyroiditis



Causes of 
Hypothyroidism

Transient:

Subacute thyroiditis

Silent thyroiditis, including postpartum thyroiditis

After 131I treatment or subtotal thyroidectomy for Graves’ 

disease

Secondary:

Hypopituitarism: tumors, pituitary surgery or irradiation, 

infiltrative disorders, Sheehan’s syndrome, trauma

Isolated TSH deficiency

Hypothalamic disease: tumors, trauma, infiltrative disorders, 

idiopathic



Iodine
deficiency

In areas of relative iodine deficiency, there is an increased 

prevalence of goiter and, when deficiency is severe, 

hypothyroidism and cretinism.

Cretinism is characterized by mental and growth retardation 

and occurs when children who live in iodine-deficient regions 

are not treated with iodine or thyroid hormone to restore normal 

thyroid hormone levels during early life. 

In addition to overt cretinism, mild iodine deficiency can lead to 

subtle reduction of IQ.

The recommended average daily intake of iodine is:

150–250 μg/d for adults

90–120 μg/d for children

250 μg/d for pregnant and lactating women



Autoimmune
hypothyroidism

Antibodies to TPO and Tg are clinically useful markers of 

thyroid autoimmunity.

Up to 20% of patients with autoimmune hypothyroidism have 

antibodies against the TSH-R, which, prevent the binding of 

TSH. These TSH-R-blocking antibodies, therefore, cause 

hypothyroidism and, thyroid atrophy.

About 5–15% of euthyroid women and up to 2% of euthyroid 

men have thyroid antibodies; such individuals are at increased 

risk of developing thyroid dysfunction.

Oversupply of iodine, through supplements or foods enriched 

in iodine, is associated with an increased incidence of

autoimmune thyroid disease. 

Almost all patients with autoimmune hypothyroidism, and up 

to 80% of those with Graves’ disease, have TPO antibodies, 

usually at high levels.



Autoimmune
hypothyroidism

Autoimmune hypothyroidism may be associated with a 

goiter (Hashimoto’s) or, at the later stages of the disease, 

minimal residual thyroid tissue (atrophic thyroiditis).

Because the autoimmune process gradually reduces

thyroid function, there is a phase of compensation when 

normal thyroid hormone levels are maintained by a rise in 

TSH.

Although some patients may have minor symptoms, this 

state is called subclinical hypothyroidism.

Later, unbound T4 levels fall and TSH levels rise further; 

symptoms become more readily apparent at this stage 

(usually TSH >10 mIU/L), which is referred to as clinical 

hypothyroidism or overt hypothyroidism.
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Congenital
hypothyroidism

The majority of infants appear normal at birth, and <10% are 

diagnosed based on clinical features, which include: 

prolonged jaundice

feeding problems

Hypotonia

enlarged tongue

delayed bone maturation

umbilical hernia

Importantly, permanent neurologic damage results if 

treatment is delayed. 



Subacute and
Silent thyroiditis





Diagnosis



Levothyroxine

If there is no residual thyroid function, the daily 
replacement dose of levothyroxine is usually 1.6 μg/kg 
body weight (typically 100–150 μg).

Adult patients under 60 years old without evidence of 
heart disease may be started on 50–100 μg
levothyroxine (T4) daily.

The dose is adjusted on the basis of TSH levels, with 
the goal of treatment being a normal TSH, ideally in 
the lower half of the reference range.

TSH responses are gradual and should be measured 
about 2 months after instituting treatment or after 
any subsequent change in levothyroxine dosage. 



Levothyroxine

levothyroxine be consistently taken 60 minutes before 

breakfast. 

levothyroxine should be separated from other potentially 

interfering medications and supplements 

(e.g., calcium carbonate and ferrous sulfate)

4-hour separation

Because T4 has a long half-life (7 days), patients 

who miss a dose can be advised to take two doses 

of the skipped tablets at once. 

Patients with a suppressed TSH of any cause, 

including T4 overtreatment, have an increased risk 

of atrial fibrillation and reduced bone density.



Levothyroxine

Switches between levothyroxine products could 

potentially result in variations in the administered dose 

and should generally be avoided for that reason.

Because use of different levothyroxine products may 

sometimes be associated with altered serum TSH values, a 

change in an identifiable formulation of levothyroxine 

(brand name or generic) should be followed by re-

evaluation of serum TSH.



Levothyroxine

In patients of normal body weight who are taking ≥200 

μg of levothyroxine per day, an elevated TSH level is 
often a sign of poor adherence to treatment. 

In patients in whom levothyroxine dose requirements 

are much higher than expected, evaluation for 

gastrointestinal disorders such as Helicobacter pylori–

related gastritis, atrophic gastritis, or celiac disease 

should be considered.

reassessment of TSH after Initiation or discontinuation of: 

estrogen and androgens

phenobarbital, phenytoin, carbamazepine, rifampin, and 

sertraline



Levothyroxine

When deciding on a starting dose of levothyroxine, 

the patient’s weight

pregnancy status

etiology of hypothyroidism

Age

general clinical context, including the presence of cardiac 

disease

the TSH goal appropriate for the clinical situation

should all be considered. 



Levothyroxine
Weekly oral administration of the full week’s dose of 

levothyroxine should be considered in individuals in 

whom adherence cannot otherwise be sustained.



Subclinical
Hypothyroidism

Subclinical hypothyroidism, defined as an elevated 

serum thyrotropin (TSH) level with normal levels of 

free thyroxine (FT4) affects up to 10% of the adult 

population.



General Therapeutic
Approach to the 

Management of Subclinical 
Hypothyroidism in 

Nonpregnant Adults



Secondary
Hypothyroidism

Secondary hypothyroidism is usually 

diagnosed in the context of other anterior 

pituitary hormone deficiencies; isolated TSH 

deficiency is very rare. 

TSH levels may be low, normal, or even slightly 

increased in secondary hypothyroidism. 

The diagnosis is confirmed by detecting a low FT4 

level. 

The goal of treatment is to maintain T4 levels in 

the upper half of the reference range, because 

TSH levels cannot be used to monitor therapy.



Thank you
For you attention


