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Objectives

* List the presenting signs and symptoms of the
common oncologic emergencies

* Recognize malignancies commonly associated
with oncologic emergencies

* Qutline a plan for prevention and/or
treatment of oncologic emergencies given
patient and tumor specific characteristics



Oncologic Emergencies

Tumor lysis syndrome
Hypercalcemia of malignancy
Spinal cord compression
Malignant effusions

Superior vena cava syndrome
Increased intracranial pressure
Neutropenic fever



Tumor Lysis Syndrome



What is TLS?

e Lysis of malignant cells resulting in release of
intracellular contents

* Most common in hematologic malignancies
— Large numbers of circulating cells

— Chemotherapy sensitive
— Rapidly growing tumors (Burkitt’s)

e Can cause major complications without
appropriate prevention and/or treatment



Associated Malignancies

Highest risk | Burkitt’s lymphoma
Lymphoblastic lymphoma
Leukemias

Moderate risk | Low-grade lymphomas
Breast cancer

Small cell lung cancer
Germ cell tumors

Low risk Medulloblastoma

Adenocarincomas




Risk Factors

Bulky disease

Adenopathy, hepatosplenomegaly or high
leukocyte count

T uric acid, phosphorous (prior to
chemotherapy)

Compromised renal function
Use of potentially nephrotoxic drugs



Potential Complications of TLS
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Rampello E et al. The management of tumor lysis syndrome. Nat Clin Pract Oncol 2006;3 : 438—447.




Classification of TLS

 NCI Common Toxicity Criteria (V3)
— Grade 3 = present, Grade 5 = death

 Hande and Garrow Classification (1993)

— Patients that presented with lab abnormalities
— Changes within 4 days of therapy initiation

* Cairo and Bishop classification (2004)

— Within 3 days before or 7 days after the initiation
of chemotherapy

Hande KR and Garrow GC. Am J Med 1993;94(2):133-9.

Cairo MS and Bishop M. Br J Haematol. 2004 Oct;127(1):3-11.

http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=cmed6.table.10.

NCI Common Toxicity Criteria Version 3. http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf



http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=cmed6.table.10
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf

Electrolyte Abnormalities and
Management

Lab Abnormality Signs & Symptoms Treatment Strategies

Hyperkalemia ECG changes; muscle Eliminate potassium
cramps, weakness, (food or IV fluids), cation

exchange resins, calcium

gluconate, NaHCO,,

parathesias, N/V/D

Dextrose 50% + insulin,
loop diuretics, dialysis

Hypocalcemia Cardiac arrhythmia, Calcium gluconate if
hypotension, tetany, symtopmatic
muscle cramps

Hyperphosphatemia N/V/D, lethargy, Eliminate phosphorous
seizures, calcium- (food or IV fluids),
phosphate phosphate binders,
crystallization hydration, dialysis




Management of Hyperuricemia
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Prevention

* Close monitoring of electrolytes

e Aggressive hydration
— 3000 ml/m?/day x 24-48 hrs prior to therapy

e Alkalinization of urine controversial
— Avoids crystallization of uric acid

— Favors precipitation of calcium/phosphate in renal
tubules

— Can worsen neurological symptoms of
hypocalcemia



The New ASCO Guidelines for the
Management of Pediatric and
Adult Tumor Lysis Syndrome

Coiffier B et al. J Clin Onc 2008;26(16):2767-2778



Risk Stratification for TLS

Type of Cancer | High Risk

NHL

ALL
AML

CLL

Other
malignancies

Burkitt’s,
lymphoblastic, B-ALL

WBC = 100,000

WBC > 50,000,
monoblastic

Intermediate Risk
DLBCL

WBC 50,000-100,000
WBC 10,000-50,000

WBC 10,000-100,000;
Fludarabine therapy

Rapidly proliferating,
expect good
response to tx

Low Risk
Indolent NHL

WBC < 50,000
WBC < 10,000

WBC < 10,000

Remaining patients




Initial Treatment Strategies

Assess Patient
Risk

Low Risk

Intermediate Risk

Clinical judgment,
continuous
monitoring

High Risk

Hydration +
allopurinol*

*If hyperuricemia develops, initiate therapy with rasburicase

Hydration +
rasburicase




Recommended Rasburicase Dosing

Risk of TLS Baseline Uric Dose Duration of
Acid (mg/kg) therapy
(mg/dL)

High : : Based on UA levels

Intermediate : : Based on UA levels

Low : : Clinical judgement




Summary of TLS

* Prevention is key!
— Hydration
— Allopurinol

— Start prior to initiating chemotherapy

* May start to see increased use of rasburicase
based on guidelines

* Frequent monitoring of labs



Hypercalcemia of Malignancy



Background Information

* Occurs in 10-20% of patients with advanced
cancer

— Significantly less common in pediatric cancer
patients (0.5-1%)
* Most commonly associated with:
— Multiple myeloma
— Breast cancer
— Lung cancer



Normocalcemia
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Abeloff Clinical Oncology, 4th edition.

Molina Endocrine Physiology. 2" edition.



Calcium Homeostasis

Hormone

Parathyroid
Hormone
(PTH)

Calcitriol

Calcitonin

Stimulus Action Result

J calcium *Mrenal reabsorption of calcium M calcium
*MNbone resorption
* Stimulates conversion of Vitamin D to
active form (calcitriol)

* P gut Ca** absorption M calcium
* P bone turnover
* T kidney Ca*™* absorption

P calcium *J bone turnover J calcium
*J kidney Ca** absorption




Mechanism of Hypercalcemia in
Cancer Patients

 Focal bone destruction

— Local factors can secreted by tumor cells that have
infiltrated bone - increase bone resorption

 Humoral hypercalcemia

— Tumor produced factors that affect bone
homeostasis

— Role of parathyroid hormone-related protein
(PTHrP)

Stewart AF. N Engl J Med 2005;352(4):373-379.



Parathyroid Hormone Related Protein
(PTHrP)

e Elevated levels found in “80% of patients
* Actions similar to PTH

— Stimulates increased bone resorption
— Increased renal tubular calcium reabsorption

e May promote progression of tumor, skeletal
NEENENED



Other Causes of Hypercalcemia

Vitamins A& D * T hiazides, other drugs

| mmobilization R enal failure,

T hyrotoxicosis rhabdomyolysis

A ddison’s disease * AIDS

M ilk-alkali syndrome * P arathyroid disease,

| nflammatory disorders paren’teral nutrition,
Paget’s

N eoplastic diseases
S arcoidosis



Corrected Calcium

Corrected Calcium (mg/dL) =
Ca (meas) + (0.8 x [4-albumin])

45% ionized

Abeloff Clinical Oncology, 4t edition.



Symptoms of Hypercalcemia

*Polyuria
*Polydipsia
*Dehydration
*Decrease in
GFR

*Constipation
*Anorexia
*Nausea
*Vomiting

*Lethargy

*Fatigue
*Confusion
*|rritability
*Depression
*Muscle weakness
*Loss of DTR
*Stupor

*Shortened QT
interval
*Widened T wave
*Heart block
*Asystole

*Atrial and
ventricular
arrhythmias



Classification of Hypercalcemia

Classification Mild Moderate Severe

Corrected serum <12 12-13.9 > 14
calcium (mg/dL)

Symptoms Usually May be symptomatic Usually symptomatic
asymptomatic

Treatment Guided by clinical Guided by clinical Immediate
symptoms, if present symptoms, if present treatment usually
indicated

 Other important considerations:

— Rate of development of hypercalcemia can determine
symptoms

— Administration of other medications (narcotic, sedatives)
— Underlying neurologic disorders
— Patient age

National Cancer Institute PDQ Hypercalcemia. Healthcare Professional Version. Last modified 8/20/2008.



Treatment

Treat underlying disease

Remove external sources of calcium (food, meds)

Hydration with isotonic saline
— 1-2 liters over 2hr

Diuretics (prevent fluid ovreload)

Bisphosphonates

— Inhibit bone resorption via effects on osteoclasts
— Best choice: zolendronate

* 4-8 mg over 15 minutes

* Normalization of serum calcium 4-10 days
* Lasts 4-6 weeks



Other Treatments

e Gallium nitrate
— Inhibits bone resorption
— 5 day 200mg/m?/day continuous infusion
— N/V, renal impairment
* Plicamycin
— Blocks RNA synthesis in osteoclasts
— 25 mcg/kg over 3-6 hrs
— Can lower serum calcium in 12 hours, max effect at 48 hours

— Repeat doses 3-7 days
— Thrombocytopenia, transient elevation AST/ALT & SrCr

e (Calcitonin

— Inhibits osteoclast resorption, promotes urinary calcium & sodium
excretion

— 4-8 units/kg IM or SQ q6-8hr
— Rapid decline in 4-6hrs
— Tachyphylaxis



Summary of Hypercalcemia

Increased calcium mediated by multiple
factors

Absolute calcium and rate of increase
important determinant of patient symptoms

Manage with aggressive hydration
Role of diuretics
Use of bisphosphonates



Spinal Cord Compression



Spinal Cord Compression

Treatment delay — irreversible paralysis & loss of
sphincter control

Affects 5-10% of cancer pts
Most common cancer diagnoses:
— Breast, prostate, lung, lymphoma

About 20% of patients presenting with SCC will have
no prior cancer diagnosis

— Most likely to have NHL, multiple myeloma, or lung cancer
— Need to obtain a tissue diagnosis in these cases
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Spinal Metastastic Disease

* Intramedullary lesions (A) [EEEEGEEE
— within SC

e Extramedullary lesions

— Intradural
* Leptomeningeal (B)
— Epidural (E)

* Vertebral column (C)

Vertebral
body

* Paravertebral (D)

Merve root



Presentation

Back pain (>90%)
May or may not have neurologic symptoms

— Neurologic status at start of treatment most important
predictor of neurologic outcome

Weakness, spasticity, abnormal deep tendon reflexes
Autonomic dysfunction
— At diagnosis % patients incontinent or require cath

Progression to irreversible paraplegia in hours to
days



Diagnosis

Time from symptoms — diagnosis ~ 3 months
MRI - whole spine

Plain films - lack specificity

Myelogram - option if MRI contraindicated

If cancer presents as SCC - need tissue
diagnosis (biopsy)



Management Goals

Relieve pain
Preserve/improve neurologic fxn

 ocal tumor control
Stabilize spine
~ 40-60% remain ambulatory after treatment



Management - Steroids

e Immediate treatment
— Facilitate pain management
— Decrease cord edema

— Can T # ambulatory after radiation (81% w/steroids vs.
63% w/0)

 DOC: dexamethasone 16-96 mg/day divided QID

* Higher doses: 100 mg bolus, 24mg QID x 3 days with
rapid taper
— Better pain control

— Unclear improvement recovery, preservation motor
function and sphincter control

— More chance of side effects



Management - Radiation

Initial radiotherapy-2/3 patients
Various schedules

— 3-4 Gy for 5-10 X

— 5 Gy x 3 days, then 3 Gy x 5 days

— Palliation: 8 Gy

More radiosensitive: breast, lymphoma

Less radiosensitive: NSCLC, melanoma, renal
cell



Management - Surgery

Indications

— Bony metastases/bony compression
— Unknown disease

— Spinal instability

— Failure to respond to XRT

— Maximal XRT dose already received

Laminectomy: removal of posterior tumors

Mechanical stabilization: removal of anterior tumor
by thoractomy (body replaced with methyl
methacrylate)



Summary for SCC

Early recognition is key
Pain IS most common symptom

Patient functional status prior to treatment is
pest predictor of PS after

Steroids, radiation therapy are keys to
treatment
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