
Managing Select Complications in 
Oncology

Sonia Cheung, ACPR, RPh

Trillium Health Partners, Mississauga Hospital

CSHP Ontario Branch Annual Conference, Toronto

Hospital Stream

November 16, 2019

1



Credit Valley Hospital  
2200 Eglinton Avenue West, Mississauga

Mississauga Hospital
100 Queensway West, Mississauga

Queensway Health Centre
150 Sherway Drive, Toronto

Presenter Disclosure

ÅtǊŜǎŜƴǘŜǊΩǎ bŀƳŜΥ  {ƻƴƛŀ /ƘŜǳƴƎ

Å I have no real or potential conflict to disclose.

ÅSpeaking Fees for current program:   
ïL ƘŀǾŜ ǊŜŎŜƛǾŜŘ ƴƻ ǎǇŜŀƪŜǊΩǎ ŦŜŜ ŦƻǊ ǘƘƛǎ ƭŜŀǊƴƛƴƎ ŀŎǘƛǾƛǘȅ

2



Credit Valley Hospital  
2200 Eglinton Avenue West, Mississauga

Mississauga Hospital
100 Queensway West, Mississauga

Queensway Health Centre
150 Sherway Drive, Toronto

Goal

ÅThe goal of this session is to provide a concise review of select 
complications in oncology and provide the audience with 
clinical pearls that they can take back to their hospital practice.
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Objectives

By the end of this session, you should be able to:

ÅDiscuss the initial management of these commonly 
encountered complications in oncology:
ïHypercalcemia of malignancy

ïTumor lysis syndrome

ïCancer-associated thrombosis
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Hypercalcemia of Malignancy

5

Ca2+

Ca2+

Ca2+

Ca2+

Ca2+

Ca2+

Ca2+

Ca2+

Ca2+

Ca2+

Ca2+



Credit Valley Hospital  
2200 Eglinton Avenue West, Mississauga

Mississauga Hospital
100 Queensway West, Mississauga

Queensway Health Centre
150 Sherway Drive, Toronto

Hypercalcemia of malignancy ςWho?

ÅIncidence

ïExperienced by 20-30% of all cancer patients 

ïCancer patients with hypercalcemia> ӎ of cases of 
hypercalcemiathat present to ER

ïCancer types: breast, lung, bone, multiple myeloma, 
lymphoma, kidney
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Mechanisms of hypercalcemia ςHow?
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Systemic secretion of PTHrP

http://jasn.asnjournals.org/content/19/4/672/F1.expansion
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Hypercalcemia - Diagnosis

Å Total serum calcium level (and current serum albumin)

Å Serum ionized calcium level

Å Rule out other causes of elevated calcium unrelated to cancer (primary 
hyperparathyroidism, use of thiazide diuretics, granulomatous disease)

Å Serum phosphorus

Å Parathyroid hormone (PTH)

Å Parathyroid hormone-related peptide (PTHrP)

Å 1,25-dihydroxy vitamin D (1,25[OH]2D)

Å 25(OH)D

Å Bone scan (or skeletal survey in multiple myeloma)
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Hypercalcemia - Clinical presentation
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Alberta Health Services 2014

Goldner 2016

Rosner 2012

Very poor prognosis! 

50% of patients die within 

30 days

Median duration of survival 

2-6 months

from onset of hypercalcemia



Credit Valley Hospital  
2200 Eglinton Avenue West, Mississauga

Mississauga Hospital
100 Queensway West, Mississauga

Queensway Health Centre
150 Sherway Drive, Toronto

Hypercalcemia ςPrinciples of Management 
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Hypercalcemia - Management

Å Depends on severity and rate of ascent of the serum calcium level 

Å General classification:

ï Mild 2.6-2.9 mmol/L

ï Moderate 3.0-3.4 mmol/L

ï Severe 3.5 mmol/L or greater 

Å Rapid increase in serum calcium: marked neurologic dysfunction

Å Chronic slow increase: minimal neurologic symptoms

Å Anti-hypercalcemia therapy alone does not have any effect on mortality
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Hypercalcemia - Management

ÅGeneral supportive measures
ïRemoval of calcium from parenteral feeding solutions

ïDiscontinuation of all calcium and vitamin D supplements

ïDiscontinuation of sedative medications Ą enhance mental clarity

ïHypophosphatemia common, replace phosphorus PO or NG if possible 
Ą target 0.98-1.0 mmol/L
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Hypercalcemia ςManagement

Å Saline hydration and calciuresis: 200-500 ml/hr, adjust to urine output 
100-150 ml/hr

ï Consider baseline dehydration and renal function, cardiovascular status, 
degree of neurologic impairment, severity of hypercalcemia

Å Intravenous Bisphosphonates Ą 1st line, mainstay for long-term 

ï Pamidronate (2-4 hrs, $10), Zoledronic acid (15 mins, $25)

ï Block osteoclastic bone resorption

ï Initiate as soon as hypercalcemia is diagnosed, response takes 2-4 days

ï 60-90% of patients have normalized serum calcium within a week

ï Duration of response: 1-3 weeks

ï Potential side effects: hypophosphatemia, hypomagnesemia, hypocalcemia, 
influenza-like symptoms, nephrotoxicity, osteonecrosis of the jaw 
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Hypercalcemia ςPamidronate vs. Zoledronic acid

Major P, LortholaryA, et al. J Clin Oncol 2001; 19:558-67. 
ï Patients with corrected serum calcium 3.00 mmol/L or greater were treated with single 

dose of zoledronic acid 4 mg, 8 mg, or pamidronate 90 mg

ï Rate of complete response by day 10, response duration, and time to relapse were 
measured.

ï 287 patients randomized and evaluated for safety, 275 evaluated for efficacy

15



Credit Valley Hospital  
2200 Eglinton Avenue West, Mississauga

Mississauga Hospital
100 Queensway West, Mississauga

Queensway Health Centre
150 Sherway Drive, Toronto

Hypercalcemia - Management

Å Glucocorticoids

ï Inhibit osteoclastic bone resorption by decreasing tumor productive of locally active 
cytokines

ï May have a role in lymphoma where there may be excessive vitamin D or endogenous 
overproduction of calcitriol

ï Prednisone 60 mg daily x 10 days or IV Hydrocortisone 200 mg x 3 days

ï Not commonly used

Å Calcitonin 

ï Increases renal excretion of calcium, inhibits decreasing bone resorption by interfering 
with osteoclast function

ï Negligible toxicity

ï Rapid onset of action

ï Short duration of action, tachyphylaxis in ~48 hrs due to downregulation of calcitonin 
receptors
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Hypercalcemia - Management

Å Denosumab 

ï Human monoclonal antibody to RANKL

ï Reduces osteoclast activity and bone resorption

ï Use in hypercalcemia of malignancy is reserved for cases refractory to zoledronic acid or 
in patients with severe renal impairment

ï Ideal dose in renal impairment is unknown Ą one case series in patients with multiple 
myeloma and renal impairment resulted in one patient having persistent hypocalcemia 
after denosumab treatment, requiring IV calcium supplementation

ï Start with conservative dosing at 0.3 mg/kg

Å Cinacalcet

ï Calcimimetic that activates the calcium-sensing receptor

ï Only 2 case reports on successful use of cinacalcet in this population (pts were refractory 
to all other treatment options)

Å Dialysis

ï last resort
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Tumor Lysis Syndrome
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Å Results in massive cellular breakdown in rapidly proliferating, bulky or highly 
chemo-sensitive tumors, and release of intracellular contents into the bloodstream 
resulting in metabolic abnormalities

Å 3 categories of factors to consider in assessing risk

Tumor lysis syndrome ςWhat and Who?
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Tumor-related Patient-related Treatment-related

.ǳǊƪƛǘǘΩǎlymphoma
Non-IƻŘƎƪƛƴΩǎ ƭȅƳǇƘƻƳŀ

Elevateduric acid Cytarabine, 
etoposide, cisplatin

Acutemyeloid leukemia
Acute lymphocytic leukemia

Renal dysfunction Corticosteroids

Chemosensitivetumors  (eg. 
Small cell lung)
High tumor burden

Tumor infiltration 
into kidney

Radiation

Highly proliferative tumors Advanced age MonoclonalAb

ElevatedLDH Obstructiveuropathy

Coiffier 2008
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TLS ςDefinition
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Coiffier 2008

Edeani 2016

Clinical TLS is present when laboratory TLS is accompanied by one or more 

of cardiac arrhythmia, death, seizure, or AKI with elevated Scr > 1.5 times 

the ULN
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TLS - Pathophysiology
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TLS ςClinical Manifestations

Å Central nervous system
ï Seizures, syncope, lethargy, mental status changes

Å Cardiovascular
ï Edema, fluid overload, congestive heart failure, arrhythmias, sudden death, 

hypotension, cardiac arrest

Å Gastrointestinal
ï Nausea, vomiting, diarrhea, anorexia

Å Neuromuscular
ï Muscle cramps, tetany, paresthesias

Å Renal
ï Hematuria, oliguria, anuria, acute renal failure
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TLS - Hyperuricemia

23

Coiffier 2008



Credit Valley Hospital  
2200 Eglinton Avenue West, Mississauga

Mississauga Hospital
100 Queensway West, Mississauga

Queensway Health Centre
150 Sherway Drive, Toronto

TLS ςHyperuricemia
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Allopurinol 

ÅBlocks xanthine oxidase, which 

converts hypoxanthine to 

xanthine, and xanthine to uric 

acid

ÅUsual dose: 300 mg po daily, 

dosage adjustment required for 

renal insufficiency

ÅAllopurinol prevents formation of 

new uric acid, it does not reverse 

uric acid that has already been 

made, this may result in delay of 

effect.

ÅCost per day: $0.21

Rasburicase 

ÅRecombinant urate oxidase, an 

enzyme which oxidizes uric acid 

to allantoin which can be easily 

excreted in urine

ÅDemonstrates a complete 

elimination of uric acid, thus no 

delay in effect

ÅUsual dose: 0.15 - 0.2 mg/kg IV 

daily for up to 7 days (numerous 

protocols exist)

ÅTHP standardized dose: 4.5 mg 

~ $410
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TLS - Prevention

ÅPREVENTION IS KEY

ÅHydration and diuretics
ï Initiate hydration 12-24 hrs pre-treatment, continue 48-72 hrs post-

ïTarget urine output 80-100 mL/m2/hr

ÅAllopurinol or Rasburicase

ÅSodium bicarbonate no longer recommended

ÅSupportive treatment 
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TLS - Treatment

ÅSupportive measures:
ï Removal of potassium and phosphate sources (IV fluids/feeds/medications)

ï Sodium polystyrene sulfonate

ÅtƻǘŀǎǎƛǳƳ җ сΦл ƳƳƻƭκ[ ŀƴŘ ǎȅƳǇǘƻƳŀǘƛŎ

ï Insulin-Glucose therapy, Calcium gluconate, Inhaled beta-agonist, Diuretics

ÅtƻǘŀǎǎƛǳƳ җ тΦл ƳƳƻƭκ[ ŀƴŘ ǎȅƳǇǘƻƳŀǘƛŎ

ï Phosphate binders via PO or NG route

ï Calcium gluconate IV

ÅSevere symptomatic hypocalcemia 

ï Dialysis

ÅSevere acute renal failure
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https://www.mdanderson.org/content/dam/mdanderson/documents/for-

physicians/algorithms/clinical-management/clin-management-tumor-lysis-web-algorithm.pdf
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Cancer-Associated Thrombosis 
(CAT)
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https://www.webmd.com/dvt/ss/slideshow-thrombosis-types
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Thrombosis and Cancer go hand-in-hand

Cancer patients have a 

4- to 7-fold 

increased risk of VTE
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Cancer patients have a 

2-fold increased risk of 
major hemorrhage on 

anticoagulation

VTE is the 2nd leading 
cause of death in cancer 
patients, behind cancer 

itself

Cancer is associated with 
20-30%of VTE in 

population studies

Wang 2018
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Cancer-Associated Thrombosis: Who?

Lyman 2013
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0 - 3           3 - 12         12 - 36         36 - 60        60 - 120     120 - 180       > 180  

Blom 2005


