2290 TABLE 405-6 Signs and Symptoms of Hypothyroidism (Descending
Order of Frequency)

Symptoms
Tiredness, weakness
Dry skin
Feeling cold
Hair loss
Difficulty concentrating and poor
memory
Constipation
Weight gain with poor appetite
Dyspnea
Hoarse voice
Menorrhagia (later oligomenorrhea
or amenorrhea)
Paresthesia
Impaired hearing

Signs
Dry coarse skin; cool peripheral
extremities
Puffy face, hands, and feet
(myxedema)
Diffuse alopecia
Bradycardia
Peripheral edema
Delayed tendon reflex relaxation
Carpal tunnel syndrome
Serous cavity effusions
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Clinical Manifestations 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, and umbilical hernia. Importantly, permanent neurologic damage results if treatment is delayed. Typical
features of adult hypothyroidism may also be present (Table 405-6).
Other congenital malformations, especially cardiac, are four times
more common in congenital hypothyroidism.
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Diagnosis and Treatment Because of the severe neurologic consequences of untreated congenital hypothyroidism, neonatal screening
programs have been established. These are generally based on measurement of TSH or T4 levels in heel-prick blood specimens. When
the diagnosis is confirmed, T4 is instituted at a dose of 10–15 μg/kg
per day, and the dose is adjusted by close monitoring of TSH levels.
T4 requirements are relatively great during the first year of life, and
a high circulating T4 level is usually needed to normalize TSH. Early
treatment with T4 results in normal IQ levels, but subtle neurodevelopmental abnormalities may occur in those with the most severe hypothyroidism at diagnosis or when treatment is delayed or suboptimal.
AUTOIMMUNE HYPOTHYROIDISM
Classification Autoimmune hypothyroidism may be associated with
a goiter (Hashimoto’s, or goitrous thyroiditis) 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.
Prevalence The mean annual incidence rate of autoimmune hypothyroidism is up to 4 per 1000 women and 1 per 1000 men. It is
more common in certain populations, such as the Japanese, probably
because of genetic factors and chronic exposure to a high-iodine diet.
The mean age at diagnosis is 60 years, and the prevalence of overt
hypothyroidism increases with age. Subclinical hypothyroidism is
found in 6–8% of women (10% over the age of 60) and 3% of men. The
annual risk of developing clinical hypothyroidism is about 4% when
subclinical hypothyroidism is associated with positive TPO antibodies.
Pathogenesis In Hashimoto’s thyroiditis, there is a marked lymphocytic infiltration of the thyroid with germinal center formation,
atrophy of the thyroid follicles accompanied by oxyphil metaplasia,
absence of colloid, and mild to moderate fibrosis. In atrophic thyroiditis, the fibrosis is much more extensive, lymphocyte infiltration
is less pronounced, and thyroid follicles are almost completely absent.
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Atrophic thyroiditis likely represents the end stage of Hashimoto’s
thyroiditis rather than a distinct disorder.
As with most autoimmune disorders, susceptibility to autoimmune
hypothyroidism is determined by a combination of genetic and environmental factors, and the risk of either autoimmune hypothyroidism or
Graves’ disease is increased among siblings. HLA-DR polymorphisms
are the best documented genetic risk factors for autoimmune hypothyroidism, especially HLA-DR3, -DR4, and -DR5 in Caucasians. A
weak association also exists between polymorphisms in CTLA-4, a T
cell–regulatory gene, and autoimmune hypothyroidism. Both of these
genetic associations are shared by other autoimmune diseases, which
may explain the relationship between autoimmune hypothyroidism and
other autoimmune diseases, especially type 1 diabetes mellitus, Addison’s
disease, pernicious anemia, and vitiligo. HLA-DR and CTLA-4 polymorphisms account for approximately half of the genetic susceptibility to
autoimmune hypothyroidism. Other contributory loci remain to be
identified. A gene on chromosome 21 may be responsible for the association between autoimmune hypothyroidism and Down’s syndrome. The
female preponderance of thyroid autoimmunity is most likely due to sex
steroid effects on the immune response, but an X chromosome–related
genetic factor is also possible and may account for the high frequency
of autoimmune hypothyroidism in Turner’s syndrome. Environmental
susceptibility factors are poorly defined at present. A high iodine intake
and decreased exposure to microorganisms in childhood increase the
risk of autoimmune hypothyroidism. These factors may account for the
increase in prevalence over the last two to three decades.
The thyroid lymphocytic infiltrate in autoimmune hypothyroidism
is composed of activated CD4+ and CD8+ T cells as well as B cells.
Thyroid cell destruction is primarily mediated by the CD8+ cytotoxic
T cells, which destroy their targets by either perforin-induced cell
necrosis or granzyme B–induced apoptosis. In addition, local T cell
production of cytokines, such as tumor necrosis factor (TNF), IL-1,
and interferon γ (IFN-γ), may render thyroid cells more susceptible
to apoptosis mediated by death receptors, such as Fas, which are
activated by their respective ligands on T cells. These cytokines also
impair thyroid cell function directly and induce the expression of
other proinflammatory molecules by the thyroid cells themselves, such
as cytokines, HLA class I and class II molecules, adhesion molecules,
CD40, and nitric oxide. Administration of high concentrations of cytokines for therapeutic purposes (especially IFN-α) is associated with
increased autoimmune thyroid disease, possibly through mechanisms
similar to those in sporadic disease.
Antibodies to TPO and Tg are clinically useful markers of thyroid
autoimmunity, but any pathogenic effect is restricted to a secondary
role in amplifying an ongoing autoimmune response. TPO antibodies fix complement, and complement membrane-attack complexes
are present in the thyroid in autoimmune hypothyroidism. However,
transplacental passage of Tg or TPO antibodies has no effect on the
fetal thyroid, which suggests that T cell–mediated injury is required to
initiate autoimmune damage to the thyroid.
Up to 20% of patients with autoimmune hypothyroidism have antibodies against the TSH-R, which, in contrast to TSI, do not stimulate
the receptor but prevent the binding of TSH. These TSH-R-blocking
antibodies, therefore, cause hypothyroidism and, especially in Asian
patients, thyroid atrophy. Their transplacental passage may induce
transient neonatal hypothyroidism. Rarely, patients have a mixture of
TSI and TSH-R-blocking antibodies, and thyroid function can oscillate between hyperthyroidism and hypothyroidism as one or the other
antibody becomes dominant. Predicting the course of disease in such
individuals is difficult, and they require close monitoring of thyroid
function. Bioassays can be used to document that TSH-R-blocking
antibodies reduce the cyclic AMP–inducing effect of TSH on cultured
TSH-R-expressing cells, but these assays are difficult to perform.
Thyrotropin-binding inhibitory immunoglobulin (TBII) assays that
measure the binding of antibodies to the receptor by competition
with radiolabeled TSH do not distinguish between TSI- and TSH-Rblocking antibodies, but a positive result in a patient with spontaneous hypothyroidism is strong evidence for the presence of blocking
antibodies. The use of these assays does not generally alter clinical
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