may cause hypoglycemia. Mesenchymal tumors are usually located in
the retroperitoneum or thorax. Obtundation, confusion, and behavioral aberrations occur in the postabsorptive period and may precede
the diagnosis of the tumor. These tumors often secrete incompletely
processed insulin-like growth factor II (IGF-II), a hormone capable
of activating insulin receptors and causing hypoglycemia. Tumors
secreting incompletely processed big IGF-II are characterized by an
increased IGF-II to IGF-I ratio, suppressed insulin and C-peptide level,
and inappropriately low growth hormone and β-hydroxybutyrate
concentrations. Rarely, hypoglycemia is due to insulin secretion by a
non-islet cell carcinoma. The development of hepatic dysfunction from
liver metastases and increased glucose consumption by the tumor can
contribute to hypoglycemia. If the tumor cannot be resected, hypoglycemia symptoms may be relieved by the administration of glucose,
glucocorticoids, or glucagon.
Hypoglycemia can be artifactual; hyperleukocytosis from leukemia,
myeloproliferative diseases, leukemoid reactions, or colony-stimulating
factor treatment can increase glucose consumption in the test tube
after blood is drawn, leading to pseudohypoglycemia.

TREATMENT-RELATED EMERGENCIES
TUMOR LYSIS SYNDROME
Tumor lysis syndrome (TLS) is characterized by hyperuricemia,
hyperkalemia, hyperphosphatemia, and hypocalcemia and is caused
by the destruction of a large number of rapidly proliferating neoplastic
cells. Acidosis may also develop. Acute renal failure occurs frequently.
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ADRENAL INSUFFICIENCY
In patients with cancer, adrenal insufficiency may go unrecognized
because the symptoms, such as nausea, vomiting, anorexia, and orthostatic hypotension, are nonspecific and may be mistakenly attributed
to progressive cancer or to therapy. Primary adrenal insufficiency may
develop owing to replacement of both glands by metastases (lung, breast,
colon, or kidney cancer; lymphoma), to removal of both glands, or to
hemorrhagic necrosis in association with sepsis or anticoagulation.
Impaired adrenal steroid synthesis occurs in patients being treated for
cancer with mitotane, ketoconazole, or aminoglutethimide or undergoing rapid reduction in glucocorticoid therapy. Rarely, metastatic replacement causes primary adrenal insufficiency as the first manifestation of
an occult malignancy. Metastasis to the pituitary or hypothalamus is
found at autopsy in up to 5% of patients with cancer, but associated secondary adrenal insufficiency is rare. On the other hand, ipilimumab, an
anti-CTLA-4 antibody used for treatment of malignant melanoma, may
cause autoimmunity including autoimmune-like enterocolitis, hypophysitis, and hepatitis. Autoimmune hypophysitis may present with headache, visual field defects, and pituitary hormone deficiencies manifesting
as hypopituitarism, adrenal insufficiency (including adrenal crisis),
or hypothyroidism. Anti-CTLA-4-associated hypophysitis symptoms
occur at an average of 6–12 weeks after initiation of therapy. The
treatment of severe autoimmune toxicity is glucocorticoids. Almost
all patients with hypophysitis respond to withdrawal of ipilimumab
and glucocorticoid therapy in several days. However, pituitary
dysfunction may resolve or may be permanent, requiring longterm therapy and thyroid and testosterone replacement. Peripheral
Addison’s disease can also be observed with anti-CTLA-4 antibodies.
Megestrol acetate, used to manage cancer and HIV-related cachexia,
may suppress plasma levels of cortisol and adrenocorticotropic
hormone (ACTH). Patients taking megestrol may develop adrenal
insufficiency, and even those whose adrenal dysfunction is not symptomatic may have inadequate adrenal reserve if they become seriously
ill. Paradoxically, some patients may develop Cushing’s syndrome
and/or hyperglycemia because of the glucocorticoid-like activity of
megestrol acetate. Cranial irradiation for childhood brain tumors may
affect the hypothalamus-pituitary-adrenal axis, resulting in secondary
adrenal insufficiency.
Acute adrenal insufficiency is potentially lethal. Treatment of suspected adrenal crisis is initiated after the sampling of serum cortisol
and ACTH levels (Chap. 406).

TLS is most often associated with the treatment of Burkitt’s lym- 1795
phoma, acute lymphoblastic leukemia, and other rapidly proliferating lymphomas, but it also may be seen with chronic leukemias and,
rarely, with solid tumors. This syndrome has been seen in patients with
chronic lymphocytic leukemia after treatment with nucleosides like
fludarabine. TLS has been observed with administration of glucocorticoids, hormonal agents such as letrozole and tamoxifen, and monoclonal antibodies such as rituximab and gemtuzumab. TLS usually occurs
during or shortly (1–5 days) after chemotherapy. Rarely, spontaneous
necrosis of malignancies causes TLS.
Hyperuricemia may be present at the time of chemotherapy.
Effective treatment kills malignant cells and leads to increased serum
uric acid levels from the turnover of nucleic acids. Owing to the acidic
local environment, uric acid can precipitate in the tubules, medulla,
and collecting ducts of the kidney, leading to renal failure. Lactic
acidosis and dehydration may contribute to the precipitation of uric
acid in the renal tubules. The finding of uric acid crystals in the urine
is strong evidence for uric acid nephropathy. The ratio of urinary uric
acid to urinary creatinine is >1 in patients with acute hyperuricemic
nephropathy and <1 in patients with renal failure due to other causes.
Hyperphosphatemia, which can be caused by the release of intracellular phosphate pools by tumor lysis, produces a reciprocal depression
in serum calcium, which causes severe neuromuscular irritability and
tetany. Deposition of calcium phosphate in the kidney and hyperphosphatemia may cause renal failure. Potassium is the principal intracellular
cation, and massive destruction of malignant cells may lead to hyperkalemia. Hyperkalemia in patients with renal failure may rapidly become
life-threatening by causing ventricular arrhythmias and sudden death.
The likelihood that TLS will occur in patients with Burkitt’s
lymphoma is related to the tumor burden and renal function.
Hyperuricemia and high serum levels of lactate dehydrogenase (LDH
>1500 U/L), both of which correlate with total tumor burden, also
correlate with the risk of TLS. In patients at risk for TLS, pretreatment
evaluations should include a complete blood count, serum chemistry
evaluation, and urine analysis. High leukocyte and platelet counts
may artificially elevate potassium levels (“pseudohyperkalemia”) due
to lysis of these cells after the blood is drawn. In these cases, plasma
potassium instead of serum potassium should be followed. In pseudohyperkalemia, no electrocardiographic abnormalities are present.
In patients with abnormal baseline renal function, the kidneys and
retroperitoneal area should be evaluated by sonography and/or CT to
rule out obstructive uropathy. Urine output should be watched closely.

TREATMENT

Tumor Lysis Syndrome

Recognition of risk and prevention are the most important steps
in the management of this syndrome (Fig. 331-4). The standard
preventive approach consists of allopurinol, urinary alkalinization, and aggressive hydration. Urinary alkalization with sodium
bicarbonate is controversial. It increases uric acid solubility, but
decreases calcium phosphate solubility. If it is used, it should be
discontinued when hyperphosphatemia develops. Intravenous
allopurinol may be given in patients who cannot tolerate oral
therapy. In some cases, uric acid levels cannot be lowered sufficiently with the standard preventive approach. Rasburicase
(recombinant urate oxidase) can be effective in these instances,
particularly when renal failure is present. Urate oxidase is missing from primates and catalyzes the conversion of poorly soluble uric acid to readily soluble allantoin. Rasburicase acts rapidly,
decreasing uric acid levels within hours; however, it may cause
hypersensitivity reactions such as bronchospasm, hypoxemia,
and hypotension. Rasburicase should also be administered to
high-risk patients for TLS prophylaxis. Rasburicase is contraindicated in patients with glucose-6-phosphate dehydrogenase
deficiency who are unable to break down hydrogen peroxide, an
end product of the urate oxidase reaction. Rasburicase is known
to cause ex vivo enzymatic degradation of uric acid in test tube
at room temperature. This leads to spuriously low uric acid levels
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