HYPOTHYROIDISM & HYPERTHYROIDISM

Hypothyroidism

Definition
· Hypothyroidism is a common endocrine disorder resulting from deficiency of thyroid hormone. 
· It usually is a primary process in which the thyroid gland produces insufficient amounts of thyroid hormone. 
· It can also be secondary — that is, lack of thyroid hormone secretion due to inadequate secretion of either thyrotropin (i.e. thyroid-stimulating hormone [TSH]) from the pituitary gland or thyrotropin-releasing hormone (TRH) from the hypothalamus (secondary or tertiary hypothyroidism). 
· The patient's presentation may vary from asymptomatic to, rarely, coma with multisystem organ failure (myxedema coma). 
· The most common cause in the Unites States is autoimmune thyroid disease (Hashimoto thyroiditis).

· Cretinism refers to congenital hypothyroidism, which affects 1 per 4000 newborns

· Subclinical hypothyroidism, also referred to as mild hypothyroidism, is defined as normal serum free T4 levels with slightly high serum TSH concentration

epidemiology

Iodine deficiency as a cause of hypothyroidism is more common internationally. The prevalence is reported as 2-5% depending on the study, increasing to 15% by age 75 years

Generally, thyroid disease is much more common in females than in males, with reports of prevalence 2-8 times higher in females

The frequency of hypothyroidism, goiters, and thyroid nodules increases with age. Hypothyroidism is most prevalent in elderly populations, with 2% to as much as 20% of older age groups having some form of hypothyroidism.

Pathophysiology

Localized disease of the thyroid gland that results in decreased thyroid hormone production is the most common cause of hypothyroidism. Under normal circumstances, the thyroid releases 100-125 nmol of thyroxine (T4) daily and only small amounts of triiodothyronine (T3). The half-life of T4 is approximately 7-10 days. T4, a prohormone, is converted to T3, the active form of thyroid hormone, in the peripheral tissues by 5’-deiodination. Early in the disease process, compensatory mechanisms maintain T3 levels. Decreased production of T4 causes an increase in the secretion of TSH by the pituitary gland. TSH stimulates hypertrophy and hyperplasia of the thyroid gland and thyroid T4-5'-deiodinase activity. This, in turn, causes the thyroid to release more T3.

Because all metabolically active cells require thyroid hormone, deficiency of the hormone has a wide range of effects. Systemic effects are due to either derangements in metabolic processes or direct effects by myxedematous infiltration (ie, accumulation of glucosaminoglycans in the tissues). 
 
The myxedematous changes in the heart result in decreased contractility, cardiac enlargement, pericardial effusion, decreased pulse, and decreased cardiac output. In the GI tract, achlorhydria and decreased intestinal transit with gastric stasis can occur. Delayed puberty, anovulation, menstrual irregularities, and infertility are common. Decreased thyroid hormone effect can cause increased levels of total cholesterol and low-density lipoprotein (LDL) cholesterol and a possible change in high-density lipoprotein (HDL) cholesterol due to a change in metabolic clearance. In addition, hypothyroidism may result in an increase in insulin resistance.

History

Hypothyroidism commonly manifests as a slowing in physical and mental activity but may be asymptomatic. Symptoms and signs of this disease are often subtle and neither sensitive nor specific. Classic signs and symptoms, such as cold intolerance, puffiness, decreased sweating, and coarse skin, previously reported in 90-97% of patients, may actually occur in only 50-64% of younger patients. Many of the more common symptoms are nonspecific and difficult to attribute to a specific cause. Individuals can also present with obstructive sleep apnea (secondary to macroglossia) or carpal tunnel syndrome. Women can present with galactorrhea and menstrual disturbances. Consequently, the diagnosis of hypothyroidism is based on clinical suspicion and confirmed by laboratory testing.
 
 Myxedema coma is a severe form of hypothyroidism that results in an altered mental status, hypothermia, bradycardia, hypercarbia, and hyponatremia. Cardiomegaly, pericardial effusion, cardiogenic shock, and ascites may be present. Myxedema coma most commonly occurs in individuals with undiagnosed or untreated hypothyroidism who are subjected to an external stress, such as low temperature, infection, or medical intervention (eg, surgery or hypnotic drugs).
 
 The following are symptoms of hypothyroidism:   

· Fatigue, loss of energy, lethargy 

· Weight gain 

· Decreased appetite 

· Cold intolerance 

· Dry skin 

· Hair loss 

· Sleepiness  

· Muscle pain, joint pain, weakness in the extremities 

· Depression 

· Emotional lability, mental impairment 

· Forgetfulness, impaired memory, inability to concentrate 

· Constipation 

· Menstrual disturbances, impaired fertility 

· Decreased perspiration 

· Paresthesia and nerve entrapment syndromes 

· Blurred vision 

· Decreased hearing 

· Fullness in the throat, hoarseness

The following are symptoms more specific to Hashimoto thyroiditis:

· Feeling of fullness in the throat 

· Painless thyroid enlargement 

· Exhaustion 

· Neck pain, sore throat, or both 

· Low-grade fever

Physical

Signs found in hypothyroidism are usually subtle, and their detection requires a careful physical examination. Moreover, they are often dismissed as part of aging; however, clinicians should consider a diagnosis of hypothyroidism when such signs are present.
 
Physical signs of hypothyroidism include the following:

· Hypothermia 

· Weight gain 

· Slowed speech and movements 

· Dry skin 

· Jaundice 

· Pallor 

· Coarse, brittle, strawlike hair 

· Loss of scalp hair, axillary hair, pubic hair, or a combination 

· Dull facial expression 

· Coarse facial features 

· Periorbital puffiness 

· Macroglossia 

· Goiter 

· Hoarseness 

· Decreased systolic blood pressure and increased diastolic blood pressure 

· Bradycardia 

· Pericardial effusion 

· Abdominal distension, ascites (uncommon) 

· Nonpitting edema (myxedema) 

· Pitting edema of lower extremities 

· Hyporeflexia with delayed relaxation, ataxia, or both

Additional signs specific to different causes of hypothyroidism, such as diffuse or nodular goiter or pituitary tumor, can occur.
 
Metabolic abnormalities associated with hypothyroidism include anemia, dilutional hyponatremia, hyperlipidemia, and reversible increase in creatinine.4
