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TABLEI. Emergencies in oncology

Medical emergencies in oncology
S. H. ADVANI,

REENA NAIR

Metabolic

emergencies

Hypercalcaemia
Hyperleukocytosis
Tumour lysis syndrome
Syndrome of inappropriate antidiuretic hormone secretion
Hypoglycaemia
Cytopenias

INTRODUCTION
The treatment of various cancers is increasingly being carried
out by general physicians and private practitioners. It is,
therefore, important that they should be aware of the
emergencies arising from the disease or its treatment.
Emergencies in oncology arise from (i) leukaemia or
tumours creating life-threatening metabolic or hormonal
problems, (ii) cytopenias resulting from the effects of the
disease or toxicity of treatment on the bone marrow, and
(iii) space-occupying lesions causing pressure on or obstructing vital structures. Table I lists the conditions which require
immediate attention. In this article we have focused on two
commonly occurring emergencies: metabolic complications
and cytopenias.
METABOLIC
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Thoracic emergencies

Superior vena cava syndrome
Pleural and pericardial effusion
Cardiac tamponade
Massive haemoptysis
Abdominal

emergencies

Haemorrhagic pancreatitis
Haemorrhagic cystitis
Neurological

emergencies

Spinal cord compression
Cerebrovascular accident
Encephalitis

COMPLICA nONS

Hypercalcaemia
Hypercalcaemia
is the most common life-threatening
metabolic disorder associated with cancer. It occurs when
the serum calcium is greater than 10.5 mg/dl. Levels above
12.0 mg/dl disturb virtually every organ system, and levels
above 20 mg/dl can be fatal. The incidence of hypercalcaemia
varies with the underlying diagnosis; it is highest in multiple
myeloma and breast cancers (40%), intermediate in nonsmall cell lung cancer, and rare in small cell carcinomas
of the lung and colon.
Pathogenesis. Most forms of malignant hypercalcaemia
result from excessive bone resorption. Hypercalcaemia in
patients with cancer is mediated through ectopic parathyroid
hormone secretion, prostaglandin ~, polypeptide growth
factors and osteoclast activating factor.
Evaluation. Gastrointestinal,
renal, neuromuscular or
cardiovascular symptoms occur but those relating to anyone
organ system especially the neuromuscular system may
dominate the clinical syndrome (Table II). The contributing
or exacerbating factors include thiazide diuretics, oral
contraceptives, tamoxifen, antacids with calcium carbonate,
renal disease, adrenal insufficiency, fractures and prolonged
immobilization.
Therapy. For a serum calcium level less than 14 mg/dl,
saline repletion with furosemide diuresis may suffice.
Acute hypercalcaemia or serum calcium levels greater than
14 mg/dl should be corrected immediately. Intravascular
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Febrile neutropenia
Haemorrhage
Anaemia
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TABLE II. Clinical manifestations
calcaemia

of cancer-related

hyper-

General

Dehydration, weight loss, anorexia, pruritus, polydipsia
Neuromuscular

Fatigue, lethargy, muscle weakness, hyporeflexia, confusion,
psychosis, seizure. obtundation, coma
Gastrointestinal

Nausea, vomiting, constipation, obstipation
Genitorenal

Polyuria, renal insufficiency
Cardiac

Bradycardia, prolonged PR interval, shortened QT interval,
atrial or ventricular arrythmias

volume must be restored with intravenous normal saline. A
vigorous forced diuresis has been recommended for adults
using normal saline up to three times the maintenance dose
with intravenous furosemide (2-3 mglkg) every 2 hours. This
forced diuresis requires precise and intensive monitoring of
the intravascular volume and of serum and urine electrolytes;
marked fluid shifts and potassium and magnesium losses
may accompany sodium, calcium and fluid excretion. Using
forced diuresis, the serum calcium level can be reduced by
a mean of 3 mg/dl in 48 hours. If the calcium concentration
continues to rise in the first 6-12 hours despite appropriate
therapy, treatment with glucocorticoids must be instituted.
If available, calcitonin can be given simultaneously.
Plicamycin, an antibiotic, lowers calcium rapidly within a
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short time but its long term use is associated with toxicity.
Oral phosphorus is effective in controlling chronic but not
acute elevation of serum calcium. Intravenous phosphorus
is contraindicated since it causes metastatic calcification.
Biphosphonates and gallium nitrate appear to be effective
in controlling malignant hypercalcaemia and are relatively
non-toxic.
It must be stressed that in the majority of cases, intravenous saline, forced diuresis with furosemide
and
administration of glucocorticoids is sufficient. (In India,
calcitonin, plicamycin, biphosphonates and gallium nitrate
are difficult to procure.)
Hyperleukocytosis
Hyperleukocytosis is defined as a peripheral leukocyte count
greater than 100 OOO/cmm. It occurs in 9-13% of patients
with acute lymphoblastic leukaemia (ALL), 5-20% of those
with acute myeloid leukaemia (AML), and in the majority
of patients with chronic myeloid leukaemia (CML) and
chronic lymphocytic leukaemia (CLL).
Pathogenesis. Hyperleukocytosis increases the viscosity of
the blood due to the formation of blast cell aggregates and
thrombi in the microcirculation. This may result in infarction, haemorrhage or both in any organ system, especially
the brain. Blasts cannot be easily deformed and tend to
trap plasma. Poor perfusion and anaerobic metabolism
of the blasts within the microcirculation contributes to
lactic acidosis. Hyperleukocytosis
can cause death by
haemorrhage or thrombosis in the lungs or the central
nervous system (CNS), respiratory distress, and metabolic
derangements that accompany the tumour lysis syndrome.
Evaluation. Most patients are asymptomatic, but some
show signs of hypoxia and acidosis. The symptoms include
dyspnoea, blurred vision, agitation, confusion, delirium and
stupor. Physical examination
may reveal plethora or
cyanosis, papilloedema, retinal haemorrhages and neurological deficits.
Therapy. Adequate hydration, alkalinization of the urine
and allopurinol should be started immediately. Specific
antileukaemic therapy should begin as soon as life-threatening complications have been corrected. Rapid reduction in
the leukocyte count is sometimes achieved with high-dose
hydroxyurea therapy, and occasionally CNS radiotherapy.
The use of exchange transfusion and leukopheresis is
controversial.
The purpose is to reduce tumour bulk
and the metabolic load on the kidneys. Hyperleukocytosis
with CNS haemorrhage and/or thrombosis indicates a poor
prognosis.
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chemosensitive)
are especially prone. It is seen most
commonly with Burkitt's lymphoma, T cell leukaemialymphoma,
ALL, other high-grade
lymphomas
and
occasionally small cell anaplastic carcinomas of the lung.
The syndrome is much less common in solid tumours. It has
been observed with agents that have potent cytotoxic activity
and also with drugs such as interferon, tamoxifen and
intrathecal methotrexate.
Pathophysiology. The syndrome is the direct result of
degradation of malignant cells in combination with inadequate renal function. All the three metabolites involveduric acid, phosphorus, and potassium-are
excreted by the
kidneys. A certain amount of spontaneous degradation of
malignant cells takes place before treatment starts; potent
cytotoxic treatment accelerates the process. Uric acid levels
are elevated because of the breakdown of nucleic acids.
Lactic acidosis secondary to poor tissue oxygenation with
high leukocyte counts may add to uric acid deposition.
Phosphates are released when tumour cells lyse and
potassium is the principal intracellular cation released.
Hyperkalaemia
may also occur or may worsen due to
secondary renal failure.
Evaluation. Pertinent information for patients at risk
includes the time of onset of symptoms of malignancy,
changes in urine volume and symptoms of hypocalcaemia.
During examination, special attention should be paid to
blood pressure, cardiac rate and rhythm, abdominal masses
and the presence of pleural effusion or ascites.
Therapy. Metabolic stability must be obtained before
specific treatment is initiated. To prevent renal failure
adequate
hydration,
alkalinization
of the urine and
allopurinol therapy are required (Table III). Patients should
receive two to four times the maintenance fluid volume as
5% glucose in 0.25 N saline with 50-100 mEq of sodium
bicarbonate per litre to produce urine in the range of pH
7.0-7.5 with a specific gravity of 1010. Hydration and
alkalinization promotes uric acid and phosphate excretion
in the urine. Allopurinol inhibits xanthine oxidase, the
enzyme that forms uric acid from purine degradation products-hypoxanthine
and xanthine. In the presence of
TABLEIII. Management of tumour lysis syndrome
Hydration
(5% glucose in 0.25 N saline 21 times maintenance requirement)
Alkalinization
(50-100 mEq/L of sodium bicarbonate per litre of intravenous fluids)

l

Allopurinol (300 mg/m2/day orally)

Tumour lysis syndrome
The tumour lysis syndrome results from a rapid release of
the intracellular contents of lysed tumour cells into the
blood stream. The lysis is due to chemotherapy and occurs
especially in chemosensitive tumours. It is characterized by
hyperuricaemia, hyperkalaemia, hyperphosphataemia
and
hypocalcaemia. Lethal cardiac arrhythmias are the most
serious consequences of hyperkalaemia. Hyperphosphataemia
may cause muscle cramps, cardiac arrythmias and tetany.
If not corrected in its early stages it may be fatal.
Aetiology. Tumour lysis occurs either before therapy or
1 to 5 days after the start of specific therapy. Patients with
turn ours which have a high growth fraction (or are extremely
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Monitor sodium, potassium, calcium, phosphate, blood urea,
serum creatinine and uric acid
Uric acid <7mg/dl
•
Urine specific gravity < 1010
Urine pH 7-7.5

1

Chemotherapy
Discontinue sodium bicarbonate
Monitor metabolic functions daily

L

Potassium >3mEq/dl
Uric acid> 10mg/dl
Creatinine> 10times norma!
Phosphates> 10mg/dl
Symptomatic hypocalcaemia
Dialysis
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allopurinol, uric acid formation is reduced and hypoxanthine
and xanthine excretion is increased. For most patients this
regimen of hydration,
alkalinization
and allopurinol
prevents major tumour lysis as well as renal failure.
Impending or established renal failure requires additional
therapeutic
measures. All potassium intake should be
stopped and Kayexalate (a potassium-binding resin; not
available freely in India) in a dose of 1 g/kg orally with 50%
sorbitol should be started. Intravenous calcium gluconate
(100-200 mglkgldose) can induce an intracellular shift
of potassium and stabilize myocardial conduction. Insulin
(1 unit/kg of rapid-acting insulin) with 2 mllkg of25% glucose
in water as an intravenous bolus also induces intracellular
influx of potassium. Recently, {3z stimulants (e.g. salbutamol)
have been used to control hyperkalaemia. If hyperkalaemia
and renal failure cannot be controlled by such measures
then dialysis should be considered.
Hypog/ycaemia
This is a rare complication. Several aetiological mechanisms
for cancer-related
hypoglycaemia have been proposed:
secretion of insulin-like substances; excessive glucose uptake
by the tumour exceeding hepatic production; and failure of
counter-regulatory
mechanisms that usually prevent hypoglycaemia. Specific antitumour therapy is the preferred
treatment.
Intravenous
infusion of glucose provides
temporary support while specific treatment is instituted.
Continuous infusion of glucagon using portable pumps has
also been used with some success.

Macrophage
monocyte
system

Physical defence
barrier

CYTOPENIAS
These are almost invariably the consequence of cytotoxic
chemotherapy, and are the primary cause of morbidity and
mortality in the treatment of cancers.
Febrile neutropenia
The association between malignancy, the immunocompromised host, and morbidity and death due to infection
is well established. With the use of more intensive and
potentially curative treatment regimens a large number of
patients are immunocompromised.
The mechanisms which
predispose such individuals to infections are shown in Fig. 1.
Both exogenous and endogenous bacterial flora are
responsible and can rapidly lead to septicaemia and death
from opportunistic infections. Whole blood and platelet
transfusions, and intravenous high-dose antibiotic therapy
should be started immediately. It is important to remember
that classical signs of inflammation may be absent in such
patients.
The prompt initiation of empirical antibiotics when a
neutropenic patient with cancer becomes febrile has been
the single most important advance in the manage~ent of
such patients. Before this policy was instituted, the
mortality rate from Gram-negative infections (especially
Pseudomonas aeruginosa, Escherichia coli and Klebsiella
pneumoniae) was 80%. With the widespread use of effective
empirical antibiotics, the overall mortality rate has dropped
to less than 10% for infections due to Gram-negative
bacteria. Because Gram-positive, Gram-negative and mixed
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FEVER, GRANULOCYTOPENIA
History
Physical examination
Blood culture
Chest X-ray
Baseline chemistry

1

EMPIRICAL THERAPY
LOW RISK
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Granulocytopenia
resolves in <7 days,
i.e. absolute neutrophil
count >500 on 2 days
consecutively

~

Afebrile but ~
granulocytopenic

1

By day 7 add antifungal
and continue antibiotics

STOP ANTIBIOTICS

STOP ANTIBIOTICS

When afebrile for >48 hours

and watch

FIG

Remains febrile
and neutropenic on
antibiotics

2. Algorithm for the initial management of patients with unexplained fever and neutropenia

infections can be responsible,
any antibiotic regimen
must cover a broad spectrum of microbes, provide high
bactericidal drug levels, be non-toxic and simple to
administer. The combination of a third generation cephalosporin or penicillin with antipseudomonas activity, and an
aminoglycoside has been successfully used as an initial cover.
Cultures (e.g. blood, urine, infection site) should be
obtained before starting the antibiotic therapy. The patient
needs to be intensively monitored. The combination of
antibiotics may have to be changed in 3-4 days if fever and
toxaemia worsen. For febrile neutropenia, monotherapy
with extremely potent antibiotics, e.g. imipene cilastatin
(presently not available in India), have been tried. The
emergence of resistance remains a problem. This therapy
should be considered experimental at present. Regardless
of the regimen chosen, the clinician must recognize the
indications and modify them whenever appropriate (Fig. 2).
The situation is complicated in patients who remain
neutropenic and febrile despite antibiotic therapy. Thirty
per cent of these patients eventually develop invasive fungal
infections. It is not clear whether the persistent fever results
from these fungal infections or continued antibiotic therapy
and long term neutropenia. The patients do best when antibiotic therapy is continued and a systemic antifungal agent
is added. Thus, empirical antifungal therapy is indicated for
patients who remain neutropenic and febrile despite broad
spectrum antibiotics for one week. Amphotericin
B is
the most reliable agent for this purpose, and a confirmed
invasive fungal infection makes its use mandatory. Efforts
should be made to do fungal cultures even though their yield
is low and may take a long time (7-14 days). For patients
with documented fungal infection, complete treatment with
a total of 2 g of amphotericin B should be given. Deterioration of renal function (especially when it is used with
nephrotoxic antibiotics) and hypokalaemia constitute the
main adverse reactions and limit the use of this drug. Azole
drugs--ketoconazole,
fluconazole and itraconazole provide
only a partial alternative cover, and are not as effective
as amphotericin B.

In certain clinical situations, the addition of co-trimoxazole
(for Pneumocystis carinii pneumonia) for anti-anaerobic
cover, and antitubercular therapy may become necessary.
All such patients should be barrier nursed. Simple
measures such as hand washing and wearing of gloves should
also be strictly observed before examining any patient.
Neutropenic patients are usually put on a gut sterilizing
agent (co-trirnoxazole or norfloxacin). Although practiced
widely, the utility of this measure is not proven.
Haemorrhage
Haemorrhage
occurs whenever the normal haemostatic
mechanisms are impaired because of a defect in one or more
of its three major components: blood vessels, circulating
platelets, and soluble coagulation proteins. Thrombocytopenia is the most common cause of bleeding and is defined
as a platelet count of less than 100x 109/L. It results from
decreased production, increased destruction or increased
consumption after extensive transfusion replacement.
Each platelet unit generally contains 1011 platelets in a
volume of 30-70 ml, The number of units of platelets
depends on the weight of the patient and the post-transfusion
platelet count desired. Theoretically, the one-hour posttransfusion increment should be lOx 109/L to 12x 109/L per
m2 of the body surface area per unit of platelets transfused.
There is controversy over the prophylactic use of platelet
transfusion in patients with thrombocytopenia who are not
bleeding. However, there is no doubt about the need for
platelet transfusion in patients with leukaemia receiving
cytotoxic chemotherapy who have cutaneous, mucosal or
internal bleeding. Transfusions should be provided until the
bleeding stops and the patient's marrow recovers.
CONCLUSIONS
Medical emergencies in oncology are occurring more
frequently with the use of effective and toxic anticancer
agents. Therefore, it is important for the general physician
to be aware of their numerous manifestations and the
methods by which they can be properly managed.

