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Figure 405-7 Evaluation of hypothyroidism. TPOAb , thyroid peroxidase antibodies present;
restored. Adjustment of levothyroxine
−
TPOAb , thyroid peroxidase antibodies not present; TSH, thyroid-stimulating hormone.
dosage is made in 12.5- or 25-μg increments if the TSH is high; decrements
of the same magnitude should be
OTHER CAUSES OF HYPOTHYROIDISM
made
if
the
TSH
is
suppressed.
Patients with a suppressed TSH of any
Iatrogenic hypothyroidism is a common cause of hypothyroidism and
overtreatment,
have an increased risk of atrial
cause,
including
T
4
can often be detected by screening before symptoms develop. In the
first 3–4 months after radioiodine treatment, transient hypothyroid- fibrillation and reduced bone density.
Although desiccated animal thyroid preparations (thyroid extract
ism may occur due to reversible radiation damage. Low-dose thyUSP)
are available, they are not recommended because the ratio of
roxine treatment can be withdrawn if recovery occurs. Because TSH
levels are suppressed by hyperthyroidism, unbound T4 levels are a T3 to T4 is nonphysiologic. The use of levothyroxine combined with
better measure of thyroid function than TSH in the months following liothyronine (triiodothyronine, T3) has been investigated, but benefit
radioiodine treatment. Mild hypothyroidism after subtotal thyroidec- has not been confirmed in prospective studies. There is no place
tomy may also resolve after several months, as the gland remnant is for liothyronine alone as long-term replacement, because the short
half-life necessitates three or four daily doses and is associated with
stimulated by increased TSH levels.
Iodine deficiency is responsible for endemic goiter and cretinism fluctuating T3 levels.
Once full replacement is achieved and TSH levels are stable,
but is an uncommon cause of adult hypothyroidism unless the iodine
follow-up
measurement of TSH is recommended at annual intervals
intake is very low or there are complicating factors, such as the consumption of thiocyanates in cassava or selenium deficiency. Although and may be extended to every 2–3 years if a normal TSH is mainhypothyroidism due to iodine deficiency can be treated with thyroxine, tained over several years. It is important to ensure ongoing adherpublic health measures to improve iodine intake should be advocated ence, however, as patients do not feel any symptomatic difference
to eliminate this problem. Iodized salt or bread or a single bolus of oral after missing a few doses of levothyroxine, and this sometimes leads
to self-discontinuation.
or intramuscular iodized oil have all been used successfully.
In patients of normal body weight who are taking ≥200 μg of levoParadoxically, chronic iodine excess can also induce goiter and
thyroxine
per day, an elevated TSH level is often a sign of poor adherhypothyroidism. The intracellular events that account for this effect
ence
to
treatment.
This is also the likely explanation for fluctuating
are unclear, but individuals with autoimmune thyroiditis are especially susceptible. Iodine excess is responsible for the hypothyroidism TSH levels, despite a constant levothyroxine dosage. Such patients
that occurs in up to 13% of patients treated with amiodarone (see often have normal or high unbound T4 levels, despite an elevated
below). Other drugs, particularly lithium, may also cause hypothy- TSH, because they remember to take medication for a few days
roidism. Transient hypothyroidism caused by thyroiditis is discussed before testing; this is sufficient to normalize T4, but not TSH levels. It
is important to consider variable adherence, because this pattern of
below.
Secondary hypothyroidism is usually diagnosed in the context of thyroid function tests is otherwise suggestive of disorders associated
other anterior pituitary hormone deficiencies; isolated TSH deficiency with inappropriate TSH secretion (Table 405-3). Because T4 has a long
is very rare (Chap. 402). TSH levels may be low, normal, or even half-life (7 days), patients who miss a dose can be advised to take
slightly increased in secondary hypothyroidism; the latter is due to two doses of the skipped tablets at once. Other causes of increased
secretion of immunoactive but bioinactive forms of TSH. The diagno- levothyroxine requirements must be excluded, particularly malabsis is confirmed by detecting a low unbound T4 level. The goal of treat- sorption (e.g., celiac disease, small-bowel surgery), estrogen or selecment is to maintain T4 levels in the upper half of the reference range, tive estrogen receptor modulator therapy, ingestion with a meal,
and drugs that interfere with T4 absorption or metabolism such as
because TSH levels cannot be used to monitor therapy.
cholestyramine, ferrous sulfate, calcium supplements, proton pump
inhibitors, lovastatin, aluminum hydroxide, rifampicin, amiodarone,
carbamazepine, phenytoin, and tyrosine kinase inhibitors.
TREATMENT Hypothyroidism
EVALUATION OF HYPOTHYROIDISM

CLINICAL HYPOTHYROIDISM
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), ideally taken at least 30 min before breakfast. In many patients,
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SUBCLINICAL HYPOTHYROIDISM
By definition, subclinical hypothyroidism refers to biochemical
evidence of thyroid hormone deficiency in patients who have few
or no apparent clinical features of hypothyroidism. There are no
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