features of thyrotoxicosis or hypothyroidism, depending on the phase
of the illness. Malaise and symptoms of an upper respiratory tract
infection may precede the thyroid-related features by several weeks. In
other patients, the onset is acute, severe, and without obvious antecedent. The patient typically complains of a sore throat, and examination
reveals a small goiter that is exquisitely tender. Pain is often referred
to the jaw or ear. Complete resolution is the usual outcome, but lateonset permanent hypothyroidism occurs in 15% of cases, particularly
in those with coincidental thyroid autoimmunity. A prolonged course
over many months, with one or more relapses, occurs in a small percentage of patients.
Laboratory Evaluation As depicted in Fig. 405-10, thyroid function
tests characteristically evolve through three distinct phases over
about 6 months: (1) thyrotoxic phase, (2) hypothyroid phase, and (3)
recovery phase. In the thyrotoxic phase, T4 and T3 levels are increased,
reflecting their discharge from the damaged thyroid cells, and TSH is
suppressed. The T4/T3 ratio is greater than in Graves’ disease or thyroid
autonomy, in which T3 is often disproportionately increased. The diagnosis is confirmed by a high ESR and low uptake of radioiodine (<5%)
or 99mTc pertechnetate (as compared to salivary gland pertechnetate
concentration). The white blood cell count may be increased, and thyroid antibodies are negative. If the diagnosis is in doubt, FNA biopsy
may be useful, particularly to distinguish unilateral involvement from
bleeding into a cyst or neoplasm.
TREATMENT

SILENT THYROIDITIS
Painless thyroiditis, or “silent” thyroiditis, occurs in patients with
underlying autoimmune thyroid disease and has a clinical course similar to that of subacute thyroiditis. The condition occurs in up to 5% of
women 3–6 months after pregnancy and is then termed postpartum
thyroiditis. Typically, patients have a brief phase of thyrotoxicosis lasting 2–4 weeks, followed by hypothyroidism for 4–12 weeks, and then
resolution; often, however, only one phase is apparent. The condition
is associated with the presence of TPO antibodies antepartum, and it is
three times more common in women with type 1 diabetes mellitus. As
in subacute thyroiditis, the uptake of 99mTc pertechnetate or radioactive
iodine is initially suppressed. In addition to the painless goiter, silent
thyroiditis can be distinguished from subacute thyroiditis by a normal
ESR and the presence of TPO antibodies. Glucocorticoid treatment is
not indicated for silent thyroiditis. Severe thyrotoxic symptoms can be
managed with a brief course of propranolol, 20–40 mg three or four
times daily. Thyroxine replacement may be needed for the hypothyroid phase but should be withdrawn after 6–9 months, as recovery
is the rule. Annual follow-up thereafter is recommended, because a
proportion of these individuals develop permanent hypothyroidism.
The condition may recur in subsequent pregnancies.
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CHRONIC THYROIDITIS
Focal thyroiditis is present in 20–40% of euthyroid autopsy cases and
is associated with serologic evidence of autoimmunity, particularly the
presence of TPO antibodies. The most common clinically apparent
cause of chronic thyroiditis is Hashimoto’s thyroiditis, an autoimmune
disorder that often presents as a firm or hard goiter of variable size (see
above). Riedel’s thyroiditis is a rare disorder that typically occurs in
middle-aged women. It presents with an insidious, painless goiter with
local symptoms due to compression of the esophagus, trachea, neck
veins, or recurrent laryngeal nerves. Dense fibrosis disrupts normal
gland architecture and can extend outside the thyroid capsule. Despite
these extensive histologic changes, thyroid dysfunction is uncommon.
The goiter is hard, nontender, often asymmetric, and fixed, leading
to suspicion of a malignancy. Diagnosis requires open biopsy as FNA
biopsy is usually inadequate. Treatment is directed to surgical relief of
compressive symptoms. Tamoxifen may also be beneficial. There is
an association between Riedel’s thyroiditis and IgG4-related systemic
disease causing idiopathic fibrosis at other sites (retroperitoneum,
mediastinum, biliary tree, lung, and orbit).

SICK EUTHYROID SYNDROME (NONTHYROIDAL ILLNESS)
Any acute, severe illness can cause abnormalities of circulating TSH or
thyroid hormone levels in the absence of underlying thyroid disease,
making these measurements potentially misleading. The major cause
of these hormonal changes is the release of cytokines such as IL-6.
Unless a thyroid disorder is strongly suspected, the routine testing of
thyroid function should be avoided in acutely ill patients.
The most common hormone pattern in sick euthyroid syndrome
(SES) is a decrease in total and unbound T3 levels (low T3 syndrome)
with normal levels of T4 and TSH. The magnitude of the fall in T3 correlates with the severity of the illness. T4 conversion to T3 via peripheral
5′ (outer ring) deiodination is impaired, leading to increased reverse T3
(rT3). Since rT3 is metabolized by 5′ deiodination, its clearance is also
reduced. Thus, decreased clearance rather than increased production
is the major basis for increased rT3. Also, T4 is alternately metabolized
to the hormonally inactive T3 sulfate. It is generally assumed that this
low T3 state is adaptive, because it can be induced in normal individuals by fasting. Teleologically, the fall in T3 may limit catabolism in
starved or ill patients.
Very sick patients may exhibit a dramatic fall in total T4 and T3
levels (low T4 syndrome). With decreased tissue perfusion, muscle and
liver expression of the type 3 deiodinase leads to accelerated T4 and
T3 metabolism. This state has a poor prognosis. Another key factor
in the fall in T4 levels is altered binding to TBG. The commonly used
free T4 assays are subject to artifact when serum binding proteins are
low and underestimate the true free T4 level. Fluctuation in TSH levels
also creates challenges in the interpretation of thyroid function in sick
patients. TSH levels may range from <0.1 mIU/L in very ill patients,
especially with dopamine or glucocorticoid therapy, to >20 mIU/L
during the recovery phase of SES. The exact mechanisms underlying
the subnormal TSH seen in 10% of sick patients and the increased TSH
seen in 5% remain unclear but may be mediated by cytokines including
IL-12 and IL-18.
Any severe illness can induce changes in thyroid hormone levels,
but certain disorders exhibit a distinctive pattern of abnormalities.
Acute liver disease is associated with an initial rise in total (but not
unbound) T3 and T4 levels due to TBG release; these levels become
subnormal with progression to liver failure. A transient increase in
total and unbound T4 levels, usually with a normal T3 level, is seen in
5–30% of acutely ill psychiatric patients. TSH values may be transiently
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Subacute Thyroiditis

Relatively large doses of aspirin (e.g., 600 mg every 4–6 h) or NSAIDs
are sufficient to control symptoms in many cases. If this treatment is inadequate, or if the patient has marked local or systemic
symptoms, glucocorticoids should be given. The usual starting
dose is 40–60 mg of prednisone, depending on severity. The dose
is gradually tapered over 6–8 weeks, in response to improvement
in symptoms and the ESR. If a relapse occurs during glucocorticoid
withdrawal, treatment should be started again and withdrawn more
gradually. In these patients, it is useful to wait until the radioactive
iodine uptake normalizes before stopping treatment. Thyroid function should be monitored every 2–4 weeks using TSH and unbound
T4 levels. Symptoms of thyrotoxicosis improve spontaneously but
may be ameliorated by β-adrenergic blockers; antithyroid drugs
play no role in treatment of the thyrotoxic phase. Levothyroxine
replacement may be needed if the hypothyroid phase is prolonged,
but doses should be low enough (50–100 μg daily) to allow TSHmediated recovery.

DRUG-INDUCED THYROIDITIS
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Patients receiving cytokines such as IFN-α or IL-2 may develop painless thyroiditis. IFN-α, which is used to treat chronic hepatitis B or C
and hematologic and skin malignancies, causes thyroid dysfunction
in up to 5% of treated patients. It has been associated with painless
thyroiditis, hypothyroidism, and Graves’ disease, and is most common
in women with TPO antibodies prior to treatment. For discussion of
amiodarone, see “Amiodarone Effects on Thyroid Function,” below.
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