Hypothyroidism

Hypothyroidism is the name given to the clinical condition that develops when there is inadequate secretion of thyroxine (T4) and to a lesser extent triiodothyronine (T3).  Irrespective of the cause for the thyroid underactivity the symptoms are in general the same, and their severity depends upon the degree of thyroid failure and upon its duration.  
There are many causes for thyroid deficiency in the adult.  Worldwide the most common cause is probably lack of dietary iodine.  Autoimmunity is the most common cause of hypothyroidism in the developed world.  A significant number of people develop hypothyroidism within two to three months after radioiodine or surgery for the correction of thyroid overactivity.  This thyroid deficiency may be transient but is likely to become permanent and the incidence increases as the years pass. Temporary underactivity of the gland may be caused by silent thyroiditis due to release of autoantibodies against the thyroid and is said to occur in about one in ten women after childbirth or after a viral thyroiditis. Sometimes thyroid failure occurs secondary to disorders that stop the pituitary gland from secreting the thyroid-stimulating hormone (TSH).  Usually other hormones normally formed by the pituitary are also deficient in pituitary failure or hypopituitarism.  A major finding in this situation is a low or absent level of TSH in the blood as compared with the raised level found when the problem is confined solely to the thyroid gland.

Hypothyroidism should be looked upon as a graded condition ranging from a slight impairment of thyroid function as shown by a rise in the TSH level and few if any symptoms (mild thyroid failure or subclinical hypothyroidism) progressing through a greater reduction of thyroid hormones with more likelihood of symptoms, to complete thyroid failure that makes people feel very ill and is often obvious to a doctor and associated with very abnormal laboratory tests. In most instances thyroid underactivity, particularly in Hashimoto’s thyroiditis, creeps up on a person.  The changes are so imperceptibly slow in their development that for some time they are not recognised by the person or those closest to them.

Symptoms include progressive tiredness, feeling rundown and sluggish, feeling the cold more, women may notice that their periods become heavier and last longer, some weight but seldom more than a few kilograms, dry skin and thinning hair, constipation and aches and cramps in the muscles. 

Diagnosis of hypothyroidism

The abnormalities in the thyroid function tests depend on the severity and the duration of the deficiency.  In clinically obvious hypothyroidism, the T4 level is depressed below the normal range and the TSH level is very high. In mild early cases the T4 level may still be normal and the TSH is only marginally raised.  The blood cholesterol and fat (triglyceride) levels may also be raised in thyroid deficiency and usually come down in response to adequate treatment.  It is recommended that people found to have a raised cholesterol have their thyroid function checked to see if there is any evidence of undiagnosed hypothyroidism before they are treated with cholesterol-lowering drugs.  The finding of thyroid antibodies suggests that the cause is autoimmune thyroid disease.

The symptoms of hypothyroidism are very common, both in many other conditions and even in states of normal health. It is therefore essential that thyroid function is tested biochemically alongside a careful clinical assessment of the individual patient. Clinical symptoms and/or signs alone are insufficient to make a diagnosis of hypothyroidism. The only validated method of testing thyroid function is on blood, which must include serum TSH and a measure of free thyroxine (T4). There is no evidence to support the use of thyroid hormone testing in urine, saliva, etc or the measurement of basal body temperature in the diagnosis of thyroid dysfunction. The results of blood tests for thyroid function can be influenced by other factors, for example in some illnesses which do not permanently damage the thyroid gland. In this case the tests will return to normal after the illness and thyroid hormone therapy is not needed (and can be harmful). Laboratories use different test methods and this can give different results. There is an international initiative for greater harmonisation of reference ranges and of the units used in expressing results.
http://www.rcplondon.ac.uk/specialties/Endocrinology-Diabetes/Documents/Hypothyroidism.pdf
Treatment

The best treatment for thyroid deficiency is replacement therapy with levothyroxine.  Although man-made, medicinal levothyroxine is chemically identical to the natural hormone secreted by the thyroid gland. Being a pure substance, the amount in each tablet made by a reputable pharmaceutical company is precise and accurate. Three strengths of tablet are widely available throughout the world: 25 micrograms (also expressed as 0.025 milligrams), 50 micrograms (0.05 milligrams) and 100 micrograms (0.1 milligrams).  Levothyroxine is a stable substance and the tablets have a long shelf life. The starting or initial dose of thyroxine that is given will depend upon age, the duration of time that a person has been thyroid deficient and the presence or risk of pre-existing heart disease. The dose of thyroxine will be adjusted by the doctor according to how the person feels and the results of the laboratory tests.  Adjustment of the dosage by 25 to 50 micrograms is unlikely to be made more often than at intervals of a month.  There is a good deal of debate about what the aim, as regards the results of laboratory tests, should be.  The recommended approach is a target of a TSH within the reference range.  This strategy will prevent over-replacement and decrease possible harmful effects.  Some people with thyroid deficiency feel at their best when the TSH level is towards the bottom of the normal range or even a little below it.  The T4 level is often above the normal range but the T3 should be normal in those treated with thyroxine achieving a normal TSH. The total daily dose in an adult with no functioning thyroid tissue is usually 100 to 150 micrograms. Occasionally the dose may need to be as low as 25 micrograms, or as high as 200 micrograms or more. 

Thyroxine does not work fast.  A tablet taken, for example, on a Monday will induce no biologically discernable effect on the body until the following Friday.  Thus the tablets need only to be taken once per day.  As thyroxine absorption may be variable it is best taken half an hour before breakfast on an empty stomach with water.  People treated for thyroid deficiency do not feel miraculously better overnight.  The longer someone has had thyroid deficiency, the longer it will take to feel well again, and sometimes as long as six to nine months.  It takes this length of time for the changes in the tissues to be reversed. Once the maintenance dose has been established, it is likely to remain stable for some time. However many factors may induce the need for a change in the regular dosage and for this reason each person on thyroxine should have an annual check-up with their doctor. TSH is now used to monitor the correct dosage of thyroxine. The timing of the blood test is not important.  
Other drugs have been used for the treatment of thyroid deficiency but have little to support their use. Thyroid extract can be prepared from the dried thyroid glands of animals.  An example of this is “Armour” which is a preparation that contains both T4 and T3 from desiccated pig thyroid (one grain, about 60 mg, of desiccated thyroid extract contains about 38 micrograms of T4 and 9 micrograms of T3) and which is advertised and can be obtained via Internet websites, but is not listed in the British National Formulary and is not a licensed drug in the UK.  There is no evidence for favouring the prescription of animal extracts in the treatment of hypothyroidism over the prescription of thyroxine. Concern has been expressed about the peaks and the troughs in T3 levels in the blood of those treated with mixed T4 and T3 preparations and the potentially harmful effects on the heart and bones. There are also concerns about the difficulties of monitoring such treatment due to the fluctuating levels of T3 (which are not encountered with treatment by thyroxine alone).

Triiodothyronine (T3) is also sometimes used, but is has no advantage over thyroxine except in the treatment of people with thyroid cancer being prepared for isotope scans and treatment and in the rare situation of myxoedema coma.  Triiodothyronine has a quick, short duration of action and the tablets need to be taken three times daily. If T3 is used, the correct dosage can be judged by measurement of the TSH levels in the same way as is used for thyroxine replacement. There is currently no evidence for there being any benefit to people with hypothyroidism of adding T3 tablets orally to thyroxine replacement is intriguing, but unconvincing.  Availability of a more physiological slow-release T3 preparation may be possible in the future, but proof of true slow release over 24 hours to enable once a day dosing will first need to be demonstrated. To be comparable to the physiological state, a T3 and T4 compound should mimic the amount of T4 and T3 secreted by the thyroid gland.  Such a compound, which is proven both safe and effective, and available to use, has not yet been developed. So in the era of evidence-based medicine the available studies have not shown any advantage of a combination of thyroxine and T3, so in the UK the recommended management for thyroid hormone replacement continues to be thyroxine alone.
http://www.acb.org.uk/docs/TFTguidelinefinal.pdf 

http://www.british-thyroid-association.org/thyroid_statement.pdf
