Side Effects Somatostatin analogues are well tolerated in most
patients. Adverse effects are short-lived and mostly relate to druginduced suppression of gastrointestinal motility and secretion.
Transient nausea, abdominal discomfort, fat malabsorption, diarrhea, and flatulence occur in one-third of patients, and these symptoms usually remit within 2 weeks. Octreotide suppresses postprandial gallbladder contractility and delays gallbladder emptying; up to
30% of patients develop long-term echogenic sludge or asymptomatic cholesterol gallstones. Other side effects include mild glucose
intolerance due to transient insulin suppression, asymptomatic
bradycardia, hypothyroxinemia, and local injection site discomfort.
GH RECEPTOR ANTAGONIST
Pegvisomant antagonizes endogenous GH action by blocking
peripheral GH binding to its receptor. Consequently, serum IGF-I
levels are suppressed, reducing the deleterious effects of excess
endogenous GH. Pegvisomant is administered by daily subcutaneous injection (10–20 mg) and normalizes IGF-I in ~70% of patients.
GH levels, however, remain elevated as the drug does not target
the pituitary adenoma. Side effects include reversible liver enzyme
elevation, lipodystrophy, and injection site pain. Tumor size should
be monitored by MRI.
Combined treatment with monthly somatostatin analogues and
weekly or biweekly pegvisomant injections has been used effectively in resistant patients.
DOPAMINE AGONISTS
Bromocriptine and cabergoline may modestly suppress GH secretion in some patients. Very high doses of bromocriptine (≥20 mg/d)
or cabergoline (0.5 mg/d) are usually required to achieve modest
GH therapeutic efficacy. Combined treatment with octreotide and
cabergoline may induce additive biochemical control compared
with either drug alone.
RADIATION
External radiation therapy or high-energy stereotactic techniques are
used as adjuvant therapy for acromegaly. An advantage of radiation
is that patient compliance with long-term treatment is not required.
Tumor mass is reduced, and GH levels are attenuated over time.
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However, 50% of patients require at least 8 years for GH levels to 2271
be suppressed to <5 μg/L; this level of GH reduction is achieved in
about 90% of patients after 18 years but represents suboptimal GH
suppression. Patients may require interim medical therapy for several
years before attaining maximal radiation benefits. Most patients also
experience hypothalamic-pituitary damage, leading to gonadotropin, ACTH, and/or TSH deficiency within 10 years of therapy.
In summary, surgery is the preferred primary treatment for
GH-secreting microadenomas (Fig. 403-5). The high frequency of GH
hypersecretion after macroadenoma resection usually necessitates
adjuvant or primary medical therapy for these larger tumors. Patients
unable to receive or respond to unimodal medical treatment may
benefit from combined treatments, or can be offered radiation.
CUSHING’S SYNDROME (ACTH-PRODUCING ADENOMA)
(See also Chap. 406)
Etiology and Prevalence Pituitary corticotrope adenomas account
for 70% of patients with endogenous causes of Cushing’s syndrome.
However, it should be emphasized that iatrogenic hypercortisolism is
the most common cause of cushingoid features. Ectopic tumor ACTH
production, cortisol-producing adrenal adenomas, adrenal carcinoma,
and adrenal hyperplasia account for the other causes; rarely, ectopic
tumor CRH production is encountered.
ACTH-producing adenomas account for about 10–15% of all
pituitary tumors. Because the clinical features of Cushing’s syndrome
often lead to early diagnosis, most ACTH-producing pituitary tumors
are relatively small microadenomas. However, macroadenomas also
are seen and some ACTH-expressing adenomas are clinically silent.
Cushing’s disease is 5–10 times more common in women than in men.
These pituitary adenomas exhibit unrestrained ACTH secretion, with
resultant hypercortisolemia. However, they retain partial suppressibility in the presence of high doses of administered glucocorticoids,
providing the basis for dynamic testing to distinguish pituitary from
nonpituitary causes of Cushing’s syndrome.
Presentation and Diagnosis The diagnosis of Cushing’s syndrome presents two great challenges: (1) to distinguish patients with pathologic
cortisol excess from those with physiologic or other disturbances of
cortisol production and (2) to determine the etiology of pathologic
cortisol excess.
Typical features of chronic cortisol excess include thin skin, central obesity, hypertension, plethoric moon facies, purple striae and
easy bruisability, glucose intolerance or diabetes mellitus, gonadal
dysfunction, osteoporosis, proximal muscle weakness, signs of hyperandrogenism (acne, hirsutism), and psychological disturbances (depression, mania, and psychoses) (Table 403-7). Hematopoietic features of
hypercortisolism include leukocytosis, lymphopenia, and eosinopenia.
Immune suppression includes delayed hypersensitivity and infection
propensity. These protean yet commonly encountered manifestations of
hypercortisolism make it challenging to decide which patients mandate
formal laboratory evaluation. Certain features make pathologic causes
of hypercortisolism more likely; they include characteristic central redistribution of fat, thin skin with striae and bruising, and proximal muscle
weakness. In children and young females, early osteoporosis may be particularly prominent. The primary cause of death is cardiovascular disease, but life-threatening infections and risk of suicide are also increased.
Rapid development of features of hypercortisolism associated with
skin hyperpigmentation and severe myopathy suggests an ectopic
tumor source of ACTH. Hypertension, hypokalemic alkalosis, glucose
intolerance, and edema are also more pronounced in these patients.
Serum potassium levels <3.3 mmol/L are evident in ~70% of patients
with ectopic ACTH secretion but are seen in <10% of patients with
pituitary-dependent Cushing’s syndrome.
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SOMATOSTATIN ANALOGUES
Somatostatin analogues exert their therapeutic effects through SSTR2
and SSTR5 receptors, both of which are expressed by GH-secreting
tumors. Octreotide acetate is an eight-amino-acid synthetic somatostatin analogue. In contrast to native somatostatin, the analogue is
relatively resistant to plasma degradation. It has a 2-h serum half-life
and possesses fortyfold greater potency than native somatostatin to
suppress GH. Octreotide is administered by subcutaneous injection,
beginning with 50 μg tid; the dose can be increased gradually up to
1500 μg/d. Fewer than 10% of patients do not respond to the analogue. Octreotide suppresses integrated GH levels and normalizes
IGF-I levels in ~60% of treated patients.
The long-acting somatostatin depot formulations, octreotide and
lanreotide, are the preferred medical treatment for patients with
acromegaly. Sandostatin-LAR is a sustained-release, long-acting formulation of octreotide incorporated into microspheres that sustain
drug levels for several weeks after intramuscular injection. GH suppression occurs for as long as 6 weeks after a 30-mg intramuscular
injection; long-term monthly treatment sustains GH and IGF-I suppression and also reduces pituitary tumor size in ~50% of patients.
Lanreotide autogel, a slow-release depot somatostatin preparation, is
a cyclic somatostatin octapeptide analogue that suppresses GH and
IGF-I hypersecretion after a 60-mg subcutaneous injection. Longterm (4–6 weeks) administration controls GH hypersecretion in about
two-thirds of treated patients and improves patient compliance
because of the long interval required between drug injections. Rapid
relief of headache and soft tissue swelling occurs in ~75% of patients
within days to weeks of somatostatin analogue initiation. Most
patients report symptomatic improvement, including amelioration
of headache, perspiration, obstructive apnea, and cardiac failure.

Laboratory Investigation The diagnosis of Cushing’s syndrome is
based on laboratory documentation of endogenous hypercortisolism.
Measurement of 24-h urine free cortisol (UFC) is a precise and costeffective screening test. Alternatively, the failure to suppress plasma
cortisol after an overnight 1-mg dexamethasone suppression test can
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