Trillium
Health Partners

Better Together

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




Presenter Disclosure

At NBASYUSNXa bl YSY {2YVAl | K
A | have no real or potential conflict to disclose.

A Speaking Fees for current program:
i L KIFEgS NBOSAUSR y2 aLISI{SNXQRa ¥FS

Trillium
Health Partners

Better Together

Credit Valley Hospital Mississauga Hospital Queensway Health Centre 2
2200 Eglinton Avenue West, Mississauga 100 Queensway West, Mississauga 150 Sherway Drive, Toronto



Goal

A The goal of this session is to provide a concise review of selec
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:

A Discuss the initial management of these commonly
encountered complications in oncology:
I Hypercalcemia of malignancy
I Tumor lysis syndrome
I Cancerassociated thrombosis
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Ca?*

Hypercalcemia of Malignancy

Ca?*




Hypercalcemia of malignancyWwho?

A Incidence
I EXxperienced by 280% of all cancer patients

I Cancer patients withypercalcemia M of cases of
hypercalcemidhat present to ER

I Cancer types: breast, lung, bone, multiple myeloma,
lymphoma, kidney

Thomas 2016
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Mechanisms of hypercalcemgaHow?

Malignancy- Associated Hypercalcemia

Bone Invasion

20%

Humoral Hypercalcemia

‘ PTHrP-related ,. Non-PTHrP-related

(including due to
80% 1,25-vitamin D3) Rare causes:
<1% +Drug-related (retinoids)

*Immobilization
*PTH (parathyroid carcinoma)

<1%

Figure 1. | Mechanism of malignancy-associated hypercalcemia. PTHrP, parathyroid hormone-related hormone.

Rosner 2012
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Systemic secretion of PTHrP
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http://jasn.asnjournals.org/content/19/4/672/F1.expansion
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Hypercalcemia Diagnosis

A
A
A
A
A
A
A
A
A

Total serum calcium level (and current serum albumin)
Serum ionized calcium level

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

Serum phosphorus

Parathyroid hormone (PTH)

Parathyroid hormoneelated peptide (PTHrP)
1,25dihydroxy vitamin D (1,25[O%0))

25(0OH)D

Bone scan (or skeletal survey in multiple myeloma)

Goldner 2016
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Hypercalcemia Clinical presentation

Table 1. Symptoms of moderate to severe hypercalcemia associated with cancer and anticancer treatments.

Early Manifestations Later Manifestations
Heurological * weakness/fatigue * drowsiness/confusion
«  memoryconcentration difficulty ¢ delirum — coma
Cardiovascular + shorfened QT interval « 5T segment elevation
* enhancement of digitalis effects * hypotension
¢  pradyarmhythmias — heart block — cardiac amest
Gastrointestinal *  anorexia *  nausea
* consfipation *  womiting
Genitourinary s  polyuria and nocturia * dehydration — oliguria
Very poor prognosis! Median duration of survival
50% of patients die within 2-6 months
30 days from onset of hypercalcemia
Alberta Health Services 2014
Goldner 2016
Rosner 2012
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Hypercalcemig Principles of Management

Hypercalcemia
Treatment mechanisms
based on etiology

A

Increase calciuresis

Feduce PTH *IV fluids with isotonic
saline
Reduce bone
Reduce intestinal resorption
absorption of calcium ~™—— *|V bisphosphonates
*Glucocorticoids *SC calcitonin

*SC denosumab

FIG 1. A treatment approach for hypercalcemia of malignancy. *Treatment
mechanism. IV, intravenous; PTH, parathyroid hormone; SC, subcutaneous.

Goldner 2016
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Hypercalcemia Management

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

A General classification:
I Mild 2.62.9 mmol/L
I Moderate 3.03.4 mmol/L
I Severe 3.5 mmol/L or greater

A Rapid increase in serum calcium: marked neurologic dysfunction
A Chronic slow increase: minimal neurologic symptoms
A Anti-hypercalcemia therapy alone does not have any effect on mortality
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Hypercalcemia Management

A General supportive measures
I Removal of calcium from parenteral feeding solutions
I Discontinuation of all calcium and vitamin D supplements
I Discontinuation of sedative medicatioAs enhance mental clarity

I Hypophosphatemia common, replace phosphorus PO or NG if possib
A target 0.981.0 mmol/L

Thomas 2016
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Hypercalcemi@ Management

A Saline hydration and calciuresis: 2600 ml/hr, adjust to urine output
100-150 ml/hr

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

A Intravenous Bisphosphonatés 1stline, mainstay for longerm
I Pamidronate (24 hrs, $10), Zoledronic acid (15 mins, $25)
I Block osteoclastic bone resorption
I Initiate as soon as hypercalcemia is diagnosed, response takemys
I 60-90% of patients have normalized serum calcium within a week
I Duration of response:-B weeks

I Potential side effects: hypophosphatemia, hypomagnesemia, hypocalcemia,
influenzalike symptoms, nephrotoxicity, osteonecrosis of the jaw

Ralston 1990
Goldner 2016
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Hypercalcemi& Pamidronate vs. Zoledronic acid

Major P,LortholaryA, et al. J Clin Oncol 2001; 19:558

I 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

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

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

Rates of Complete Response (Ca < 2.70 by day 10)
100
90

80
7
6
5
4
3
2
1
0]

Day 4 Day 7 Day 10

o 0O O O O O O

MW Pamidronate 90 mg M Zoledronic acid 4 mg M Zoledronic acid 8 mg
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Hypercalcemia Management

A Glucocorticoids

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

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

I Prednisone 60 mg daily x 10 days or IV Hydrocortisone 200 mg x 3 days
I Not commonly used

A Calcitonin

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

I Negligible toxicity

I Rapid onset of action

I Short duration of action, tachyphylaxis in ~48 hrs due to downregulation of calcitonin
receptors

Thomas 2016
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Hypercalcemia Management

A Denosumab
i Human monoclonal antibody to RANKL
I Reduces osteoclast activity and bone resorption

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

I Ideal dose in renal impairment is unkno¥ynone case series in patients with multiple
myeloma and renal impairment resulted in one patient having persistent hypocalcemia
after denosumab treatment, requiring IV calcium supplementation

I Start with conservative dosing at 0.3 mg/kg
A Cinacalcet
I Calcimimetic that activates the calciesensing receptor

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

A Dialysis
T lastresort
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Tumor Lysis Syndrome




Tumor lysis syndromeWhat and Who?

A Results in massive cellular breakdown in rapidly proliferating, bulky or highly
chemaosensitive tumors, and release of intracellular contents into the bloodstream
resulting in metabolic abnormalities

A 3 categories of factors to consider in assessing risk

Tumorrelated Patient-related Treatmentrelated

. dzNJ| Ilymiphiorfai Elevateduric acid Cytarabine,

Nonl 2R3ITAYQa ( eYLIK2YI! etoposide, cisplatin
Acutemyeloid leukemia Renal dysfunction  Corticosteroids
Acute lymphocytic leukemia

Chemosensitiveumors €g.~ Tumor infiltration Radiation

Small cell lung) into kidney

High tumor burden

Highly proliferative tumors  Advanced age MonoclonalAb
Elevated_DH Obstructiveuropathy

Coiffier 2008
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TLSX Definition

Table 1. Cairo-Bishop Definition of Laboratory Tumor Lysis Syndrome

Element Value Change From Baseline
Uric acid = 476 pmol/L or 8 mg/dL 25% increase
Potassium = 6.0 mmol/L or 6 mg/L 25% increase
Phosphorus = 2.1 mmol/L for children or 2b% increase

= 1.45 mmol/L for adults
Calcium = 1.75 mmol/L 25%decrease

MNOTE. Two or more laboratory changes within 3 days before or 7 days after
cytotoxic therapy.

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 Coiffier 2008
Edeani 2016
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TLS Pathophysiology

Hyperkalemia

Radiation Potassium
Cytoxic agents
Corticosteroids Phosphate
Monoclonal Ab
a-IFN Tumor cell
oo Purines
o
O fos
e o Other
substances

Abnormmalities
of glomerular
flow

4

Acidosis

Seizures / f:

Respiratory {5-:
Fluid

failure
retention i 'H(

L 4

i-! \ Uric acid

nephropathy

Hypocalcemia

Ventricular
arrhythmias

Figure 1.

The pathophysiclogy of tumor lysis syndrome.’
Ab=antibody; c-IFN=interferon cr.
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TLSX Clinical Manifestations

A Central nervous system
I Seizures, syncope, lethargy, mental status changes

A Cardiovascular

I Edema, fluid overload, congestive heart failure, arrhythmias, sudden death,
hypotension, cardiac arrest

A Gastrointestinal
I Nausea, vomiting, diarrhea, anorexia

A Neuromuscular
I Muscle cramps, tetanyparesthesias

A Renal
I Hematuria, oliguria, anuria, acute renal failure
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TLS Hyperuricemia
pun atotem

8
i

)(anthine Oxidase

Urate Oxidase/
Rasburicase

Coiffier 2008
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TLS; Hyperuricemia

Allopurinol

A Blocks xanthine oxidase, which
converts hypoxanthine to
xanthine, and xanthine to uric
acid

A Usual dose: 300 mg po daily,
dosage adjustment required for
renal insufficiency

A Allopurinol prevents formation of
new uric acid, it does not reverse
uric acid that has already been
made, this may result in delay of
effect.

A Cost per day: $0.21

Rasburicase

A Recombinant urate oxidase, an
enzyme which oxidizes uric acid
to allantoin which can be easily
excreted in urine

A Demonstrates a complete
elimination of uric acid, thus no
delay in effect

A Usual dose: 0.15 - 0.2 mg/kg IV
daily for up to 7 days (numerous
protocols exist)

A THP standardized dose: 4.5 mg
~ $410
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TLS Prevention

A PREVENTION IS KEY

A Hydration and diuretics
I Initiate hydration 1224 hrs pretreatment, continue 4872 hrs post
i Target urine output 800 mL/n%/hr

A Allopurinol or Rasburicase
A Sodium bicarbonate no longer recommended
A Supportive treatment
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TLS Treatment

A Supportive measures:

I Removal of potassium and phosphate sources (IV fluids/feeds/medications)
I Sodium polystyrene sulfonate
At20Fraaidzy x codn YY2ftk[ YR a@YLI2YIlGA
I InsulinGlucose therapy, Calcium gluconate, Inhaled tasganist, Diuretics
At2G1aaAidzy x 1édn YY2fik[ YR ada@vyLliz2Yl Ga
I Phosphate binders via PO or NG route
I Calcium gluconate IV
A Severe symptomatic hypocalcemia
I Dialysis
A Severe acute renal failure
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THE UNIVERSITY OF TEXAS

MDAnderson
GaneerCenter

Tumor Lysis Syndrome (TLS) in Adult Patients

Disclaimer: This algorithm has been developed for MD Anderson using a multidisciplinary approach considering circumstances particular to MD Anderson s specific patient population, services and structure,

Page 1 of 7

and clinical information. This is not intended to replace the independent medical or professional judgment of physicians or other health care providers in the context of individual clinical circumstances to

Dlaking Cencer Hiwory’ determine a patient's care. This algorithm should not be used to treat pregnant women.

RISK LEVEL TREATMENT

MONITORING/FOLLOW UP

Low Risk' —b( Observation, normal hydration and monitoring )

Tkteiediste Rikd « Adequate hydration and allopurinol* (100-300 mg PO every 8 hours
« Consider rasburicase™ ® if patient meets criteria (see Appendix B)

D__

« Increase hydration’ and maintain urine output
« Consider rasburicase™ ® if patient meets criteria
(see Appendix B)

High Risk'

Sodium, potassium, chloride, carbon
dioxide (CO,), BUN, creatinine, calcium,’
phosphorus,” uric acid,’ and serum LDH
once daily throughout chemotherapy
treatment, then as clinically indicated
post-treatment

Sodium, potassium, chloride, CO,, BUN,
creatinine, calcium,” phosphorus,” uric
acid,’ and serum LDH twice daily
throughout chemotherapy treatment, then
every |-2 days post-treatment and as
clinically indicated

Manage fluids and electrolyte
abnormalities as clinically
indicated (see Appendix C)

« Manage fluids and electrolyte
abnormalities as clinically indicated
(see Appendix C) and
« Repeat single dose of rasburicase
for uric acid’ rise to 7.5 mg/dL or greater’
« Consider Nephrology consult

https://www.mdanderson.org/content/dam/mdanderson/documents/for-

physicians/algorithms/clinical-management/clin-management-tumor-lysis-web-algorithm.pdf

Credit Valley Hospital
2200 Eglinton Avenue West, Mississauga
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CancefAssociated Thrombosis

s/slideshow-thrombo;



https://www.webmd.com/dvt/ss/slideshow-thrombosis-types

Thrombosis and Cancer go haiméhand

Cancer patients have a ~ Cancer patients have a
A-to 7-fold 2-fold increased risk of

major hemorrhage on

Increased risk of VTE . .
anticoagulation

VTE is th&"d leading Cancer Is associated with
cause of death in cancer 20-30%0f VTE In
patients, behind cancer population studies

itself

Wang 2018
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CancerAssoclated Thrombosis: Who?

Table 3. Risk Factors and Biomarkers for Cancer-Associated Thrombosis

Cancer Related

Treatment Related

Patient Related

Biomarkers

Primary site
Stage (higher for advanced stage)

Chemotherapy

Antiangiogenic agents (eg,
thalidomide, lenalidomide)

Older age

Race (higher in African Americans;
lower in Asians/Pacific
Islanders)

Platelet count (= 350,000/uL)
Leukocyte count (> 11,000/ul)

Cancer histology (higher for Hormonal therapy Medical comorbidities (infection, Hemoglobin (< 10 g/dL)
adenocarcinoma than renal disease, pulmonary
squamous cell) disease, arterial
thromboembolism)
Timej af;er initial diagnosis (highest Erythropoiesis-stimulating agents Obesity
in first 3 to 6 months) Transfusions History of VTE
Indwelling venous access devices Diminished performance status
Radiation therapy Inherited prothrombotic mutations
Surgery > 60 min
Abbreviation: VTE, venous thromboembolism.
Lyman 2013
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Risk of VTE and Time after
Diagnosis of Cancer

A A AN A —=‘— A A
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