566 DIAGNOSIS OF THE CARCINOID SYNDROME AND GI-NETs (CARCINOIDS)

PART 7
Oncology and Hematology

The diagnosis of carcinoid syndrome relies on measurement of urinary
or plasma serotonin or its metabolites in the urine. The measurement
of 5-HIAA is used most frequently. False-positive elevations may
occur if the patient is eating serotonin-rich foods such as bananas,
pineapples, walnuts, pecans, avocados, or hickory nuts or is taking
certain medications (cough syrup containing guaifenesin, acetaminophen, salicylates, serotonin reuptake inhibitors, or l-dopa). The normal range for daily urinary 5-HIAA excretion is 2–8 mg/d. Serotonin
overproduction was noted in 92% of patients with carcinoid syndrome
in one study, and in another study, 5-HIAA had 73% sensitivity and
100% specificity for carcinoid syndrome. Serotonin overproduction
is not synonymous with the presence of clinical carcinoid syndrome
because 12–26% of patients with serotonin overproduction do not
have clinical evidence of the carcinoid syndrome.
Most physicians use only the urinary 5-HIAA excretion rate; however, plasma and platelet serotonin levels, if available, may provide
additional information. Platelet serotonin levels are more sensitive
than urinary 5-HIAA but are not generally available. A single plasma
5-HIAA determination was found to correlate with the 24-h urinary
values, raising the possibility that this could replace the standard
urinary collection because of its greater convenience and avoidance
of incomplete or improper collections. Because patients with foregut
NETs (carcinoids) may produce an atypical carcinoid syndrome, if this
syndrome is suspected and the urinary 5-HIAA is minimally elevated
or normal, other urinary metabolites of tryptophan, such as 5-HTP
and 5-HT, should be measured (Fig. 113-1).
Flushing occurs in a number of other diseases, including systemic
mastocytosis, chronic myeloid leukemia with increased histamine
release, menopause, reactions to alcohol or glutamate, and side effects
of chlorpropamide, calcium channel blockers, and nicotinic acid. None
of these conditions cause increased urinary 5-HIAA.
The diagnosis of carcinoid tumor can be suggested by the carcinoid
syndrome, recurrent abdominal symptoms in a healthy-appearing
individual, or the discovery of hepatomegaly or hepatic metastases associated with minimal symptoms. Ileal NETs (carcinoids), which make
up 25% of all clinically detected carcinoids, should be suspected in
patients with bowel obstruction, abdominal pain, flushing, or diarrhea.
Serum chromogranin A levels are elevated in 56–100% of patients
with GI-NETs (carcinoids), and the level correlates with tumor bulk.
Serum chromogranin A levels are not specific for GI-NETs (carcinoids) because they are also elevated in patients with pNETs and
other NETs. Furthermore, a major problem is caused by potent acid
antisecretory drugs such as proton pump inhibitors (omeprazole
and related drugs) because they almost invariably cause elevation of
plasma chromogranin A levels; the elevation occurs rapidly (3–5 days)
with continued use, and the elevated levels overlap with the levels
seen in many patients with NETs. Plasma neuron-specific enolase
levels are also used as a marker of GI-NETs (carcinoids) but are less
sensitive than chromogranin A, being increased in only 17–47% of
patients. Newer markers have been proposed including pancreastatin
(a chromogranin A breakdown product) and activin A. The former is
not affected by proton pump inhibitors; however, its sensitivity and
specificity are not established. Plasma activin elevations are reported
to correlate with the presence of cardiac disease with a sensitivity of
87% and specificity of 57%.

loperamide and diphenoxylate. If patients still have symptoms, serotonin receptor antagonists or somatostatin analogues (Fig. 113-2)
are the drugs of choice.
There are 14 subclasses of serotonin receptors, and antagonists
for many are not available. The 5-HT1 and 5-HT2 receptor antagonists methysergide, cyproheptadine, and ketanserin have all been
used to control the diarrhea but usually do not decrease flushing.
The use of methysergide is limited because it can cause or enhance
retroperitoneal fibrosis. Ketanserin diminishes diarrhea in 30–100%
of patients. 5-HT3 receptor antagonists (ondansetron, tropisetron,
alosetron) can control diarrhea and nausea in up to 100% of
patients and occasionally ameliorate the flushing. A combination
of histamine H1 and H2 receptor antagonists (i.e., diphenhydramine
and cimetidine or ranitidine) may control flushing in patients with
foregut carcinoids. The tryptophan 5-hydoxylase inhibitor telotristat
etiprate decreased bowel frequency in 44% and improved stool
consistency in 20%.
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CARCINOID SYNDROME
Treatment includes avoiding conditions that precipitate flushing,
dietary supplementation with nicotinamide, treatment of heart
failure with diuretics, treatment of wheezing with oral bronchodilators, and control of the diarrhea with antidiarrheal agents such as
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FIGURE 113-2 Structure of somatostatin and synthetic analogues
used for diagnostic or therapeutic indications.
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