deficiency as well as direct examination of palpable glands, such as
the thyroid and gonads. For these reasons, it is important to evaluate patients in the context of their presenting symptoms, review of
systems, family and social history, and exposure to medications that
may affect the endocrine system. Astute clinical skills are required to
detect subtle symptoms and signs suggestive of underlying endocrine
disease. For example, a patient with Cushing’s syndrome may manifest specific findings, such as central fat redistribution, striae, and
proximal muscle weakness, in addition to features seen commonly in
the general population, such as obesity, plethora, hypertension, and
glucose intolerance. Similarly, the insidious onset of hypothyroidism—
with mental slowing, fatigue, dry skin, and other features—can be
difficult to distinguish from similar, nonspecific findings in the
general population. Clinical judgment that is based on knowledge of
disease prevalence and pathophysiology is required to decide when to
embark on more extensive evaluation of these disorders. Laboratory
testing plays an essential role in endocrinology by allowing quantitative assessment of hormone levels and dynamics. Radiologic imaging
tests such as computed tomography (CT) scan, magnetic resonance
imaging (MRI), thyroid scan, and ultrasound are also used for the
diagnosis of endocrine disorders. However, these tests generally are
employed only after a hormonal abnormality has been established by
biochemical testing.
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SCREENING AND ASSESSMENT OF COMMON ENDOCRINE DISORDERS
Many endocrine disorders are prevalent in the adult population
(Table 399-2) and can be diagnosed and managed by general internists, family practitioners, or other primary health care providers.
The high prevalence and clinical impact of certain endocrine diseases justifies vigilance for features of these disorders during routine
physical examinations; laboratory screening is indicated in selected
high-risk populations.

CHAPTER 399 Approach to the Patient with Endocrine Disorders

HORMONE MEASUREMENTS AND ENDOCRINE TESTING
Immunoassays are the most important diagnostic tool in endocrinology, as they allow sensitive, specific, and quantitative determination
of steady-state and dynamic changes in hormone concentrations.
Immunoassays use antibodies to detect specific hormones. For many
peptide hormones, these measurements are now configured to use
two different antibodies to increase binding affinity and specificity. There are many variations of these assays; a common format
involves using one antibody to capture the antigen (hormone)
onto an immobilized surface and a second antibody, coupled to a
chemiluminescent (immunochemiluminescent assay [ICMA]) or
radioactive (immunoradiometric assay [IRMA]) signal, to detect the
antigen. These assays are sensitive enough to detect plasma hormone
concentrations in the picomolar to nanomolar range, and they can
readily distinguish structurally related proteins, such as PTH from
PTH-related peptide (PTHrP). A variety of other techniques are used
to measure specific hormones, including mass spectroscopy, various
forms of chromatography, and enzymatic methods; bioassays are
now rarely used.
Most hormone measurements are based on plasma or serum
samples. However, urinary hormone determinations remain useful
for the evaluation of some conditions. Urinary collections over 24 h
provide an integrated assessment of the production of a hormone
or metabolite, many of which vary during the day. It is important
to assure complete collections of 24-h urine samples; simultaneous measurement of creatinine provides an internal control for the
adequacy of collection and can be used to normalize some hormone
measurements. A 24-h urine free cortisol measurement largely
reflects the amount of unbound cortisol, thus providing a reasonable
index of biologically available hormone. Other commonly used urine
determinations include 17-hydroxycorticosteroids, 17-ketosteroids,
vanillylmandelic acid, metanephrine, catecholamines, 5-hydroxyindoleacetic acid, and calcium.
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rect interpretation in a clinical context. The normal range for most
hormones is relatively broad, often varying by a factor of two- to tenfold. The normal ranges for many hormones are sex- and age-specific.
Thus, using the correct normative database is an essential part of interpreting hormone tests. The pulsatile nature of hormones and factors
that can affect their secretion, such as sleep, meals, and medications,
must also be considered. Cortisol values increase fivefold between
midnight and dawn; reproductive hormone levels vary dramatically
during the female menstrual cycle.
For many endocrine systems, much information can be gained
from basal hormone testing, particularly when different components
of an endocrine axis are assessed simultaneously. For example,
low testosterone and elevated LH levels suggest a primary gonadal
problem, whereas a hypothalamic-pituitary disorder is likely if both
LH and testosterone are low. Because TSH is a sensitive indicator of
thyroid function, it is generally recommended as a first-line test for
thyroid disorders. An elevated TSH level is almost always the result
of primary hypothyroidism, whereas a low TSH is most often caused
by thyrotoxicosis. These predictions can be confirmed by determining the free thyroxine level. In the less common circumstance when
free thyroxine and TSH are both low, it is important to consider
secondary hypopituitarism caused by hypothalamic-pituitary disease. Elevated calcium and PTH levels suggest hyperparathyroidism,
whereas PTH is suppressed in hypercalcemia caused by malignancy
or granulomatous diseases. A suppressed ACTH in the setting of
hypercortisolemia, or increased urine free cortisol, is seen with
hyperfunctioning adrenal adenomas.
It is not uncommon, however, for baseline hormone levels associated with pathologic endocrine conditions to overlap with the normal
range. In this circumstance, dynamic testing is useful to separate
the two groups further. There are a multitude of dynamic endocrine
tests, but all are based on principles of feedback regulation, and
most responses can be rationalized based on principles that govern
the regulation of endocrine axes. Suppression tests are used in the
setting of suspected endocrine hyperfunction. An example is the
dexamethasone suppression test used to evaluate Cushing’s syndrome
(Chaps. 403 and 406). Stimulation tests generally are used to assess
endocrine hypofunction. The ACTH stimulation test, for example, is
used to assess the adrenal gland response in patients with suspected
adrenal insufficiency. Other stimulation tests use hypothalamicreleasing factors such as corticotropin-releasing hormone (CRH) and
growth hormone–releasing hormone (GHRH) to evaluate pituitary
hormone reserve (Chap. 403). Insulin-induced hypoglycemia also
evokes pituitary ACTH and GH responses. Stimulation tests based on
reduction or inhibition of endogenous hormones are now used infrequently. Examples include metyrapone inhibition of cortisol synthesis
and clomiphene inhibition of estrogen feedback.
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