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DRUG NAME: Etoposide
SYNONYM(S): VP-16"
COMMON TRADE NAME: VEPESID®, ETOPOPHOS® (etoposide phosphate)

CLASSIFICATION: topoisomerase Il inhibitor"

Special pediatric considerations are noted when applicable, otherwise adult provisions apply.

MECHANISM OF ACTION:

Etoposide is a semisynthetic derivative of the podophyllotoxins, an epipodophyllotoxin.! Etoposide phosphate is a
prodrug of etoposide and is converted in vivo to etoposide (its active moiety) by dephosphorylr:ation.2 Etoposide
inhibits DNA topoisomerase I, thereby inhibiting DNA synthesis. Etoposide is cell cycle dependent and phase
specific, affecting mainly the S and Gz phases."

PHARMACOKINETICS:

Interpatient variability | bioavailability

Oral Absorption 50% (mean); dose-dependent (absorption decreases as etoposide dose increases)?;
however, absorption does not appear to be altered by food or changes in stomach pH and
emptying®
time to peak plasma 1-1.5h
concentration

Distribution detected in saliva, liver, spleen, kidney, myometrium, healthy brain tissue, and brain
tumour tissue, minimally in pleural fluid
cross blood brain barrier? in low and variable concentrations’
volume of distribution 7-17 L/Im?, 32% of body weight
plasma protein binding 95%*

Metabolism metabolism of etoposide occurs via hepatic biotransformation’; etoposide phosphate is
rapidly and completely converted to etoposide in plasma?
active metabolite’ yes
inactive metabolite’ yes

Excretion fecal and urinary excretion
urine 44-60% (67% of that unchanged)’
feces up to 16% (as unchanged drug and metabolites)'
biliary <6%
terminal half life 7 h (range, 3-12)'
clearance 19-28 mL/min/m?

Gender no clinically important differences

Elderly no clinically important differences

Children volume of distribution 5-10 L/m?; terminal half life 3-5.8 h

Adapted from standard references®® unless specified otherwise.
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USES:

Primary uses: Other uses:

Adrenocortical cancer’ Breast cancer’

Brain tumours?® Kaposi's sarcoma, AIDS-related”

Ependymoma® Leukemia, acute myeloid”

Ewing sarcoma’ Leukemia, acute lymphocytic”

Germ cell tumour’ Multiple myeloma’

Gestational trophoblastic tumour’ Rhabdomyosarcoma’

Head and neck cancer’ Wilms’ tumour”

*Lung cancer, small cell
*Lung cancer, non-small cell
*Lymphoma

Merkel cell carcinoma’
Neuroendocrine tumour’”
Ovarian cancer’

Prostate cancer’

Sarcoma’

*Testicular cancer
Thymoma’

*Health Canada approved indication
SPECIAL PRECAUTIONS:

Carcinogenicity: Chronic toxicity studies in animals have shown etoposide to be potentially oncogenic. Based on its
mechanism of action, etoposide is considered a possible carcinogen in humans. Secondary malignancies and
chromosome abnormalities have been seen in patients treated with epipodophyllotoxins in association with other
antineoplastic drugs."

Mutagenicity: Mutagenic in Ames test and mammalian in vitro mutation test. Etoposide is clastogenic in
mammalian in vitro and in vivo chromosome tests."

Fertility: In animal studies, etoposide has caused absent or reduced spermatogenesis and reduced testes and
ovarian weights. Consider genetic consultation and sperm preservation prior to treatment for patients of reproductive
potential. !

Pregnancy: In animal studies, etoposide has been shown to be embryotoxic and teratogenic. Decreased fetal
weights and fetal abnormalities such as major skeletal and cranial abnormalities (e.g., exencephaly, encephalocele,
anophthalmia) and retarded ossification were observed. Etoposide induced aberrations in chromosome number and
structure were reported in embryonic cells. Etoposide may cause fetal harm if administered to pregnant women.
Contraception is recommended during treatment and for up to 6 months after treatment has ended for male and
female patients of reproductive potential.'

Breastfeeding is not recommended as etoposide is excreted in human milk."

SIDE EFFECTS:

The table includes adverse events that presented during drug treatment but may not necessarily have a causal
relationship with the drug. Because clinical trials are conducted under very specific conditions, the adverse event
rates observed may not reflect the rates observed in clinical practice. Adverse events are generally included if they
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were reported in more than 1% of patients in the product monograph or pivotal trials, and/or determined to be

clinically important.'?

ORGAN SITE

SIDE EFFECT

Clinically important side effects are in bold, italics

allergy/immunology

type 1 hypersensitivity reaction during or immediately after IV administration (1-3%)'3;
see paragraph following Side Effects table

blood/bone marrow
febrile neutropenia

myelosuppression (WBC nadir 7-14 days, platelet nadir 9-16 days, recovery 20 days)

cardiovascular

congestive heart failure; see paragraph following Side Effects table

hypotension with rapid IV administration (1-2%); see paragraph following Side Effects
table

myocardial infarction; see paragraph following Side Effects table

constitutional symptoms

fatigue

fever

dermatology/skin

extravasation hazard: irritant>”-'4; see paragraph following Side Effects table

alopecia (8-66%)

anal irritation or fissures'®

epidermal necrolysis, toxic (one fatal case reported)

nail changes'®

palmar-plantar erythema'®

pigmentation

pruritus, severe

rash

urticaria

gastrointestinal

emetogenic potential: moderate®

anorexia (10-13%)

constipation

diarrhea (1-13%)

dysphagia

esophagitis

mucositis

nausea and vomiting (31-43%)

parotitis

stomatitis (1-6%)

taste alteration

hepatic

hepatotoxicity (0-3%) in higher than recommended doses

metabolic/laboratory

metabolic acidosis in higher than recommended doses

musculoskeletal

muscle cramps

weakness
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ORGAN SITE SIDE EFFECT

Clinically important side effects are in bold, italics

neurology transient mental confusion

peripheral neuropathy (1-2%)

seizure

transient vertigo

ocular/visual transient cortical blindness

optic neuritis

pain abdominal pain (0-2%)
headache
pulmonary interstitial pneumonitis

pulmonary fibrosis

secondary malignancy acute leukemia (onset 2-3 years) reported’

syndromes Stevens-Johnson syndrome

Adapted from standard references®'° unless specified otherwise.

Allergic reactions are rare but can be life threatening. Higher rates of anaphylactoid reactions are reported in
children receiving etoposide infusions at higher than recommended concentrations.'” Reactions usually include
chest discomfort, dyspnoea, bronchospasm, hypotension and/or skin flushing. In most patients the reactions occur
within 5-10 minutes of the infusion with complete recovery once the infusion is discontinued. There are some reports
of reactions occurring several hours after administration.'® Reactions are very rare with oral capsules. Treatment
should be symptomatic and can include pressor agents, corticosteroids, antihistamines, or volume expanders.'” The
subsequent management of patients experiencing a hypersensitivity reaction is usually to omit etoposide from the
chemotherapy regimen.'® When etoposide cannot be used due to severe hypersensitivity reaction, etoposide
phosphate may be considered as an alternative.318.19

Excipient-related side effects have been hypothesized'®:

* Polysorbate 80 may be responsible for the immediate side effects including hypotension and hypertension,
tachycardia, dyspnoea, bronchospasm, flushing and exanthema. In premature infants, a life threatening syndrome
of liver and renal failure, pulmonary deterioration, thrombocytopenia and ascites has been associated with
injectable vitamin E product containing polysorbate 80.°

» Ethanol, benzyl alcohol, and polyethylene glycol may be responsible for the cardiovascular, neurological and/or
respiratory side effects.

* Dextrans are often associated with allergic reactions.

Congestive heart failure and myocardial infarction occurred in patients receiving etoposide by continuous IV
infusion over 5 days. Some of these patients had pre-existing cardiovascular disease, and these cardiovascular side
effects were attributed to the large volumes of NS used as the diluent for administration of the drug.5

If extravasated, etoposide and etoposide phosphate may be irritants.?” Extravasation of etoposide has occasionally
resulted in soft tissue irritation and inflammation, but ulceration is generally not seen.!" Etoposide phosphate
extravasation may cause local soft tissue toxicity, and swelling, pain, cellulitis, and necrosis may occur.?’° Monitor
injection site for extravasation.?” Do not administer etoposide or etoposide phosphate by bolus or rapid intravenous
injection.1-20

Gastrointestinal side effects occur at a slightly higher incidence with oral administration compared to IV
administration.5
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Hypotension can occur following rapid IV administration and delayed hypotension has occurred following slow IV
infusion at higher than recommended doses. Geriatric patients may be more susceptible to etoposide-induced
hypotension.® Etoposide should be administered over at least 30 minutes (usually over 30-60 minutes)."® Longer
infusion times may be required based on patient tolerance. Hypotension usually responds to stopping the infusion,
and administration of IV fluids or other supportive therapy as needed. When restarting the infusion, a slower rate

should be used.®

INTERACTIONS:

AGENT

EFFECT

MECHANISM

MANAGEMENT

aprepitant?!

elevated etoposide plasma
levels

inhibition of cytochrome
P450-mediated
metabolism of etoposide

closely monitor for
etoposide toxicities

activity against testicular,
small cell lung and, non-
small cell lung cancers

elimination of etoposide in
patients previously treated
with cisplatin

by aprepitant
atovaquone?? possible increase in unknown closely monitor for
plasma level of etoposide etoposide toxicities
cisplatin'® synergistic antineoplastic possible impaired some protocols are

designed to take
advantage of this effect;
monitor toxicity closely

high dose cyclosporine
with oral etoposide??

increase in plasma level in
etoposide

decrease in clearance of
etoposide

etoposide dose should be
reduced by 50% with
concurrent use of high-
dose cyclosporine
infusion?'

glucosamine®

may cause resistance to
topoisomerase-Il inhibitors

induction of the glucose-
regulated stress response

avoid use of glucosamine
during cancer
chemotherapy treatments

grapefruit juice?+2°

etoposide AUC reduced by
26% and mean absolute
bioavailability reduced by
21%; large interpatient
variability

possible alteration of
intestinal P-glycoprotein
mediated transport

avoid grapefruit juice for
48 hours before and on
day of dose

anticoagulant effect of
warfarin

metabolism

St John’s Wort?! reduced effectiveness of induction of CYP3A4 avoid concomitant use of
etoposide which metabolizes St John’s Wort with
etoposide etoposide
warfarin? suspected increased may decrease warfarin monitor INR or PT closely

SUPPLY AND STORAGE:

Oral:

Xediton Pharmaceuticals Inc. (for Cheplapharm Arzneimittel GmbH Germany) supplies etoposide as 50 mg liquid-
filled soft gelatin capsules (vehicle contains citric acid, glycerol, polyethylene glycol 400, and water). Store at room

temperature.’”
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Injection:

Sandoz Canada Inc. supplies etoposide injection as 100 mg, 200 mg, 500 mg, and 1 g ready-to-use multi-dose vials
in a concentration of 20 mg/mL. Benzyl alcohol is included as preservative. Store at room temperature. Protect from
light.26

Teva Canada Limited supplies etoposide injection as 100 mg, 200 mg, 500 mg, and 1 g ready-to-use preservative-
free vials in a concentration of 20 mg/mL. Store at room temperature. Protect from light."’

Xediton Pharmaceuticals Inc. (for Cheplapharm Arzneimittel GmbH Germany) supplies etoposide phosphate
(ETOPOPHOS®) as 100 mg single dose (preservative-free) vials of lyophilized powder. Refrigerate. Protect from
light.27-2°

For basic information on the current brand used at BC Cancer, see Chemotherapy Preparation and Stability
Chart in Appendix.

SOLUTION PREPARATION AND COMPATIBILITY:

For basic information on the current brand used at BC Cancer, see Chemotherapy Preparation and Stability
Chart in Appendix.

Additional information:

Etoposide injection:

¢ Cracking and leaking of plastic containers made of acrylic or ABS (a polymer made of acrylonitrile, butadiene and
styrene) have been reported when used with undiluted etoposide injection.® The reports include BURRON®
chemo-dispensing pin, plastic port on a disposable cassette for the OMNI-FLOW 4000® pump (acrylic plastic),
connector on a minimal volume extension set (ABS/acrylic plastic) and rigid plastics in general (e.g. ABS, acrylics,
polycarbonates, etc.).3°

e Diluted solution for infusion:

o Etoposide injection is lipid soluble and contains various excipients including the surfactant polysorbate 80.
Polysorbate 80 leaches the plasticizer diethylhexyl phthalate (DEHP) from polyvinyl chloride (PVC) containers
and tubing into etoposide IV solution.?'32 The amount of DEHP leached from PVC containers/tubing is
dependent on surfactant concentration, bag size, and contact time.33 Actual hazardous exposure levels to this
substance are not known,3*3% however DEHP is hepatotoxic and exposure should be minimized.3! The
standard of practice at BC Cancer (as of October 1, 2005) and many other hospitals is to prepare etoposide
IV infusions in non-DEHP containers®-+' and administer using non-DEHP tubing.*? Bristol-Myers Squibb
Canada states that the use of non-DEHP containers and tubing remains an individual choice at this time.3°

o When etoposide is diluted to 0.4 mg/mL or greater the use of peristaltic pumps should be avoided as they can
exacerbate precipitation.3® Volumetric pumps are recommended. Etoposide is most stable at pH of
approximately 3.5 to 6.

o Etoposide solutions of 0.1-0.4 mg/mL in D5W or NS have been filtered using several commercially available
filters (such as the 0.22 micron MILLEX-GS® or MILLEX®) without filter decomposition.33

o Administer using 0.22 micron in-line filters.*3

Etoposide phosphate injection (ETOPOPHOS®):

o Etoposide phosphate is a water soluble ester of etoposide which lessens the potential for precipitation following
dilution and intravenous administration.*4

e ETOPOPHOS® does NOT contain polysorbate 80%4; non-DEHP containers and tubing are not required.

Preparation of Oral Solution:

VEPESID® for injection can be administered orally to patients unable to swallow capsules; the capsules should NOT
be punctured and the liquid inside removed for these patients. There is no significant difference in bioavailability
between taking the capsule and drinking the injection.3°

« Dilute etoposide injection with Sodium Chloride 0.9% injection to a concentration of 10 mg/mL.45

e Store the prepared solution in oral syringes or in amber glass bottles.*®
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e Solution is stable for 22 days at room temperature.*® Chemical stability information applies to oral etoposide
solution diluted with bacteriostatic NS,*%8 though preservative-free NS has also been used.*%-

¢ Shake well before use.*®

e Solution can be further diluted immediately prior to administration in apple juice, orange juice or lemonade (NOT
grapefruit juice).° To enhance taste, concentration should be less than 0.4 mg/mL. For example: Dilute 50 mg (5
mL) oral solution to at least 125 mL fruit juice. More concentrated solutions in fruit juice may result in precipitation
in less than 3 hours.>?

Some hospital pharmacies dispense the etoposide injection undiluted, either in the original vial®® or in pre-drawn

syringes.5'

PARENTERAL ADMINISTRATION:

BC Cancer administration guideline noted in bold, italics

Subcutaneous no information found
Intramuscular no information found
Direct intravenous not to be administered by direct IV route®**
Intermittent infusion etoposide injection:

e by slow IV infusion (usually over 30-60 min)''
¢ use non-DEHP administration sets and in-line filter43

etoposide phosphate:

e over 5 minutes to 3.5 hours* (e.g., over 30-60 min)"!

e non-DEHP administration sets and in-line filters are
NOT required.

Continuous infusion etoposide injection:
o over 24 h*, 26 h%5 or 34 h55-%8
¢ has been administered by continuous infusion over 5

days®
¢ use non-DEHP administration sets and in-line filter*
Intraperitoneal has been used*; not recommended?®
Intrapleural has been used*; not recommended>
Intrathecal no information found
Intra-arterial no information found
Intravesical no information found

DOSAGE GUIDELINES:

Refer to protocol by which patient is being treated. Numerous dosing schedules exist and depend on disease,
response and concomitant therapy. Guidelines for dosing also include consideration of absolute neutrophil count.
Dosage may be reduced, delayed or discontinued in patients with bone marrow depression due to cytotoxic/radiation
therapy or with other toxicities.
BC Cancer usual dose noted in bold, italics
Cycle Length:
Oral: 4 weeks®5%80: 50 mg PO once daily for 21 consecutive days starting on
day 1
(to¥a| dose per cycle 1050 mg)

Administer on an empty stomach'! (one hour before or after
breakfast); may also be taken with food if needed.38"
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Cycle Length:
4 weeks®263;

3 weeks®%:

3-4 weeks'7:55:

BC Cancer usual dose noted in bold, italics

50 mg/m? PO once daily for 2 consecutive days starting on
day 1
(total dose per cycle 100 mg/m?)

Round dose to the nearest 50 mg."!

Daily doses greater than 200 mg should be given in divided
doses (BID)."

Administer on an empty stomach'! (one hour before or after
breakfast); may also be taken with food if needed.36"

50 mg PO twice daily for 7 consecutive days starting on
day 1
(total dose per cycle 700 mg)

Administer on an empty stomach'! (one hour before or after
breakfast); may also be taken with food if needed.361

100-200 mg/m? PO once daily for 3-5 consecutive days
starting on day 1
(total dose per cycle 300-1000 mg/m?)

Round dose to the nearest 50 mg."!

Daily doses greater than 200 mg should be given in divided
doses (BID)."

Administer on an empty stomach'! (one hour before or after
breakfast); may also be taken with food if needed.35'

Intravenous: when converting from etoposide to etoposide phosphate, equivalent doses
should be used (e.g., 100 mg of etoposide phosphate is equivalent to 100 mg of

etoposide)?

3-4 weeks'¢7:

3-4 weeks® 71

2 weeks’*7%;

50-100 mg/m? IV once daily for 5 consecutive days starting
on day 1 (days 1-5)
(total dose per cycle 250-500 mg/m?)

50-150 mg/m? IV once daily for 3 consecutive days starting
on day 1 (days 1-3)
(total dose per cycle 150-450 mg/m?)

100 mg/m? IV once daily for 2 consecutive days starting
onday 1
(total dose per cycle 200 mg/m?)

4 weeks®">: 100 mg/m? IV for one dose on day 1
(total dose per cycle 100 mg/m?)
Concurrent radiation: 4 weeks’* "8 50 mg/m? IV once daily for 5 consecutive days starting on
day 1 (days 1-5)
(total IV dose per cycle 250 mg/m?)
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Dosage in myelosuppression:

Dosage in renal failure®:

Dosage in hepatic failure®5:86:

Dosage in dialysis:

BC Cancer usual dose noted in bold, italics
Cycle Length:
3-4 weeks’83: 100 mg/m? IV once daily for 3 consecutive days starting
on day 1 (days 1-3)
(total IV dose per cycle 300 mg/m?)

modify according to protocol by which patient is being treated; if no guidelines
available, refer to Appendix "Dosage Modification for Myelosuppression”

modify according to protocol by which patient is being treated; if no guidelines
available, the following suggested dose modification may be used:

Creatinine clearance (mL/min) Dose
>50 100%
10-50 75%
<10 50%
calculated creatinine clearance = N* x (140 - Age) x weight in kg

serum creatinine in micromol/L
* For males N=1.23; for females N=1.04

modify according to protocol by which patient is being treated; if no guidelines
available, the following suggested dose modification may be used:

Serum bilirubin (micromol/L) Dose
<25 100%
2510 50 50%
50 to 85 25%
>85 do not administer

not appreciably dialyzable*

modify according to protocol by which patient is being treated; if no guidelines
available, the following suggested dose modification may be used:

hemodialysis”: reduce dose by 50%; not removed by hemodialysis, so dose may
be administered before or after dialysis
peritoneal dialysis”: reduce dose by 50%; supplemental dose is not necessary

Children:
Cycle Length:
Oralf7-90; 4 weeks: 50 mg/m? PO once daily for 21 consecutive days
(total dose per cycle 1050 mg/m?)
Intravenous™%: 3-6 weeks: 60-120 mg/m? IV once daily for 3-5 days
(total dose per cycle 180-600 mg/m?)
BC Cancer Drug Manual® All rights reserved. Page 9 of 12 Etoposide

This document may not be reproduced in any form without the express written permission of BC Cancer Provincial

Pharmacy.
Developed: February 2006
Revised: 1 August 2024



CAN

Etoposide

REFERENCES:

1. Etoposide. USPDI. Volume 1. Drug Information for the Health Care Professional. 22nd ed. Englewood, Colorado: Micromedex,
Inc.; 2002. p. 1426-1430

2. Lexi-Drugs® - Lexicomp Online (database on the Internet). Etoposide Phosphate. Lexi-Comp Inc., Available at:
http://online.lexi.com. Accessed January 31, 2023

3. Joel SP, Clark PI, Heap L, et al. Pharmacological attempts to improve the bioavailability of oral etoposide. Cancer Chemother
Pharmacol 1995;37(1-2):125-33

4. Dorr RT, Von-Hoff DD. Cancer chemotherapy handbook. 2nd ed. Norwalk, Connecticut: Appleton & Lange; 1994. p. 459-468
5. McEvoy GK, editor. AHFS 2004 Drug Information. Bethesda (MD): American Society of Health-System Pharmacists, Inc.; 2004.
p. 985-992

6. Mayne Pharma. Injectable etoposide product monograph. Montreal, Quebec; 2002

7. Lexi-Drugs® - Lexicomp Online (database on the Internet). Etoposide. Lexi-Comp Inc., Available at: http://online.lexi.com.
Accessed January 31, 2023

8. Fulton D, Urtasun R, Forsyth P. Phase Il study of prolonged oral therapy with etoposide (VP16) for patients with recurrent
malignant glioma. Journal of Neuro-Oncology 1996;27(2):149-55

9. Apps JR, Maycock S, Ellison DW, et al. Phase Il study of intravenous etoposide in patients with relapsed ependymoma (CNS
2001 04). Neuro-Oncology Advances 2022;4(1):1-11

10. Bristol Laboratories of Canada. VEPESID® product monograph. Montreal, Quebec; March 2000

11. Teva Canada Limited. Etoposide injection product monograph. Toronto, Ontario; 22 April 2016

12. Kim Chi MD. BC Cancer Agency Genitourinary Tumour Group. Personal Communication. 21 April2005

13. Siderov J, Prasad P, De Boer R, et al. Safe administration of etoposide phosphate after hypersensitivity reaction to intravenous
etoposide. Br J Cancer 2002;86(1):12-13

14. BC Cancer Provincial Systemic Therapy Program. Provincial Systemic Therapy Program Policy 111-20: Prevention and
Management of Extravasation of Chemotherapy. Vancouver, British Columbia: BC Cancer; March 1 2021

15. Marigny K, Aubin F, Burgot G, Le Gall E,Gandemer V. Particular cutaneous side effects with etoposide-containing courses: is
VP-16 or etoposide phosphate responsible? Cancer Chemotherapy Pharmacology 2005;(55):244-250

16. BC Cancer Supportive Care Tumour Group. (SCNAUSEA) BC Cancer Guidelines for Prevention and Treatment of
Chemotherapy-Induced Nausea and Vomiting in Adults. Vancouver, British Columbia: BC Cancer; September 1 2022

17. Xediton Pharmaceuticals Inc for CHEPLAPHARM Arzneimittel GmbH. VEPESID® product monograph. Mississauga, Ontario;
18 December 2019

18. Collier K, Schink C, Young AM, et al. Successful treatment with etoposide phosphate in patients with previous etoposide
hypersensitivity. J Oncol Pharm Pract 2008;14(1):51-55

19. BC Cancer Interim Therapeutic Evaluation Committee (iTEC). (iTEC) Request: Etoposide phosphate as alternative to etoposide
in commonly prescribed chemotherapy protocols, following etoposide hypersensitivity reactions. Vancouver, British Columbia;
September 16, 2021

20. Bristol-Myers Squibb Company. ETOPOPHOS® product monograph. Princeton, New Jersey, USA; May 2019

21. Etoposide. MICROMEDEX. : Healthcare series Volume 123; 2003

22. Etoposide. Drug interaction facts, [book on CD-ROM]. St Louis, Missouri: Facts and Comparisons; 2003

23. Yun J, Toma A, Nagata K, et al. Glucose-regulated Stresses Confer Resistance to VP-16 in Human Cancer Cells through a
Decreased Expression of DNA Topoisomerase Il. Oncology Research 1995;7(Number 12):583-590

24. Reif S, Nicolson MC, Bisset D, et al. Effect of grapefruit juice intake on etoposide bioavailability. European Journal of
Pharmacology 2002;58:491-494

25. Facts and Comparisons®. Etoposide/Food Interactions - Grapefruit. Drug Interaction Facts® [book on CD-ROM]; last modified
November 2013. St Louis, Missouri: Wolters Kluwer Health Inc.; 2014

26. Sandoz Canada Inc. Etoposide injection product monograph. Boucherville, Quebec; 21 May 2015

27. Bristol-Myers Squibb Company. ETOPOPHOS® product monograph. Princeton, New Jersey, USA; March 2011

28. Joseph Atallah. Interim County Medical Director. Bristol-Myers Squibb Canada. Personal communication re: new Canadian
distributor for ETOPOPHOS®. November 15,2019

29. George Gafrey. VP Business Development. Xediton Pharmaceuticals Inc. Personal communication re: new Canadian
distributor for ETOPOPHOS®. November 27,2019

30. Kinda Karra. Associate, Medical Information and Drug Safety, Bristol-Myers Squibb Canada. Personal Communication. 11
April2005

31. Demore D, Vigneron A, Perrin A, et al. Leaching of diethylhexyl phthalate from polyvinyl chloride bags into intravenous
etoposide solution. J Clin Pharm Ther 2002;27(2):139-142

32. Bagel-Boithias S, Sautou-Miranda V, Bourdeaux D, et al. Leaching of diethylhexyl phthalate from multilayer tubing into
etoposide infusion solutions. Am J Health Syst Pharm 2005;62(2):182-8

33. Trissel LA. Handbook on Injectable Drugs. 13th ed. Bethesda, MD: American Society of Health-System Pharmacists, Inc.;
2004. p. 590-596

34. Government of Canada, Environment Canada, Health Canada. Canadian Environmental Protection Act. Priority substances list
assessment report. Bis(2-ethylhexyl) phthalate. Ottawa, Ontario: Minister of Supply and Services Canada; 1994

35. Jobet-Hermelin I, Mallevais M, Jacquot C, et al. Proposal of an acceptable limit concentration of released plasticizer from
polyvinyl chloride in agueous infusions. J Pharm Clin 1996;15:132-6

36. Lauraine Douchet. Staff Pharmacist, Cross Cancer Institute. Personal Communication. 15 April2005

BC Cancer Drug Manual® All rights reserved. Page 10 of 12 Etoposide
This document may not be reproduced in any form without the express written permission of BC Cancer Provincial
Pharmacy.

Developed: February 2006

Revised: 1 August 2024


http://online.lexi.com/
http://online.lexi.com/

CAN

Etoposide

37. Sandra Kagoma. Pharmacy Manager, Hamilton Regional Cancer Centre. Personal Communication. 2005

38. Ottawa Hospital. Parenteral Drug Therapy Manual. 2005

39. Julie Karpinski. Clinical Specialist, Drug Information, MD Anderson Cancer Center. Personal Communication. 14 April2005
40. Valerie Sautou-Miranda. Pharmacist, Montpied Hospital Complex University City. Personal Communication. 14 April2005

41. Béatrice Demoré. Pharmacie Brabois Adultes, Centre Hospitalier Universitaire de Nancy. Personal Communication. 30
April2005

42. Pamela Ng. Drug Information Pharmacist, Princess Margaret Hospital. Personal Communication. 2005

43. BC Cancer Agency. Provincial Pharmacy Directive I11-50-04: Management of Particulate During Sterile Preparation. Vancouver,
British Columbia: BC Cancer Agency; 9 July 2014

44. Bristol-Myers Squibb Company. ETOPOPHOS® product monograph. Princeton, New Jersey, USA; September 2013

45. McLeod HL, Relling MV. Stability of etoposide solution for oral use. American Journal of Hospital Pharmacists
1992;49(November):2784-2785

46. Mary Relling. Pharmaceutical Department, St Jude Children's Research Hospital. Personal Communication. 17 August2005
47. William Humphrey. Director, Pharmacy Operations, St Jude Children's Research Hospital. Personal Communication. 18
August2005

48. Howard McLeod PharmD. Washington University School of Medicine. Personal Communication. 26 July2005

49. Roberta Esau. Pharmacist, Oncology/Hematology Clinic, BC Children's Hospital. Personal Communication. 27 July2005

50. Lauraine Douchet. Alberta Cancer Board. Personal Communication. 3 August2005

51. Rosalyn Sims-McCallum PharmD. Clinical Pharmacy Specialist, Hematology/Oncology, Department of Pharmacy, Children's
Hospital of Michigan. Personal Communication. 4 September2005

52. DRUGDEX® Evaluations (database on the Internet). Etoposide. Thomson MICROMEDEX®, 2005. Available at:
www.micromedex.com

53. Roy Renu. Drug Information Pharmacist, The Hospital for Sick Children. Personal Communication. 31 August2005

54. Lymphoma Tumour Group. BCCA Protocol Summary for the Consolidation for Lymphoma using Etoposide, Cyclophosphamide
and Vincristine. Vancouver, British Columbia: BC Cancer Agency; May 1998

55. Leukemia/Bone Marrow Transplantation Program of British Columbia. BCCA protocol code BMT LY98-01. Vancouver, British
Columbia: BC Cancer Agency; May 2004

56. Leukemia/Bone Marrow Transplantation Program of British Columbia. BCCA protocol code BMT 00-04. Vancouver, British
Columbia: BC Cancer Agency; May 2004

57. Leukemia/Bone Marrow Transplantation Program of British Columbia. BCCA protocol code BMT88-01. Vancouver, British
Columbia: BC Cancer Agency; May 2004

58. Leukemia/Bone Marrow Transplantation Program of British Columbia. BCCA protocol code AL91-02. Vancouver, British
Columbia: BC Cancer Agency; May 2004

59. BC Cancer Neuro-Oncology Tumour Group. (CNETO) BC Cancer Protocol Summary for Palliative Treatment of Patients with
Recurrent Malignant Gliomas and Ependymoma Using Low Dose Etoposide. Vancouver, British Columbia: BC Cancer; February 1
2022

60. Rezonja R, Knez,L., Cufer,T., Mrhar A. Oral treatment with etoposide in small cell lung cancer — dilemmas and solutions. Radiol
Oncol 2013;47(1):1-13

61. Harvey VJ, Slevin M, Joel S, et al. The effect of food and concurrent chemotherapy on the bioavailability of oral etoposide. BrJ
Cancer 1985;52(3):363-367

62. BC Cancer Neuro-Oncology Tumour Group. (CNTMZETO) BC Cancer Protocol Summary for Therapy for Recurrent Malignant
Brain Tumours using Temozolomide and Etoposide. Vancouver, British Columbia: BC Cancer; February 1 2022

63. Korones DN, Benita-Weiss M, Coyle TE, et al. Phase | Study of Temozolomide and Escalating Doses of Oral Etoposide for
Adults with Recurrent Malignant Glioma. Cancer 2003;97(8):1963-1968

64. BC Cancer Lung Tumour Group. (LUSCPOE) BC Cancer Protocol Summary for Palliative Therapy of Extensive Stage Small
Cell Lung Cancer (SCLC) with Oral Etoposide. Vancouver, British Columbia: BC Cancer; December 1 2018

65. Evans WK, Radwi A, Tomiak E, et al. Oral etoposide and carboplatin. Effective therapy for elderly patients with small cell lung
cancer. Am J Clin Oncol 1995;18(2):149-155

66. BC Cancer Lymphoma Tumour Group. (LYPALL) BC Cancer Protocol Summary for Lymphoma Palliative Chemotherapy.
Vancouver, British Columbia: BC Cancer; July 1 2021

67. BC Cancer Genitourinary Tumour Group. (GUBEP) BC Cancer Protocol Summary for Curative Therapy for Germ Cell Cancer
using Bleomycin, Etoposide and ClSplatin. Vancouver, British Columbia: BC Cancer; March 1 2023

68. BC Cancer Lymphoma Tumour Group. (LYEPOCHR) BC Cancer Protocol Summary for Treatment of Lymphoma with Dose
Adjusted Etoposide, DOXOrubicin, vinCRIStine, Cyclophosphamide, predniSONE and riTUXimab with Intrathecal Methotrexate.
Vancouver, British Columbia: BC Cancer; January 1 2022

69. BC Cancer Lymphoma Tumour Group. (LYSMILE) BC Cancer Protocol Summary for Treatment of Natural Killer or T-Cell
Lymphoma Using Dexamethasone, Methotrexate, Ifosfamide, Pegaspargase, and Etoposide. Vancouver, British Columbia: BC
Cancer; 1 December 2019

70. BC Cancer Sarcoma Tumour Group. (SAAVIME3) BC Cancer Protocol Summary for 3-Day Etoposide and Ifosfamide-Mesna
for Patients with Advanced Soft Tissue or Bony Sarcomas. Vancouver, British Columbia: BC Cancer; May 1 2021

71. BC Cancer Genitourinary Tumour Group. (GUSCPE) BC Cancer Protocol Summary for Palliative Therapy of Extensive Stage
Genitourinary Small Cell Tumours with a Platinum and Etoposide. Vancouver, British Columbia: BC Cancer; March 1 2023

72. Alifrangis C, Agarwal R, Short D, et al. EMA/CO for high-risk gestational trophoblastic neoplasia: good outcomes with induction
low-dose etoposide-cisplatin and genetic analysis. J Clin Oncol 2013;31(2):280-286

BC Cancer Drug Manual® All rights reserved. Page 11 of 12 Etoposide
This document may not be reproduced in any form without the express written permission of BC Cancer Provincial
Pharmacy.

Developed: February 2006

Revised: 1 August 2024


http://www.micromedex.com/

CAN

Etoposide

73. Turan T, Karacay O, Tulunay G, et al. Results with EMA/CO (etoposide, methotrexate, actinomycin D, cyclophosphamide,
vincristine) chemotherapy in gestational trophoblastic neoplasia. Int J Gynecol Cancer 2006;16(3):1432-1438

74. BC Cancer Gynecology Tumour Group. (GOTDEMACO) BC Cancer Protocol Summary for Therapy for High Risk Gestational
Trophoblastic Neoplasia (GTN) using Etoposide, Methotrexate, Leucovorin (Folinic Acid), DACTINomycin, Cyclophosphamide and
vinCRIStine. Vancouver, British Columbia: BC Cancer; November 1 2022

75. BC Cancer Neuro-Oncology Tumour Group. (CNCARV) BC Cancer Protocol Summary for CARBOplatin and Etoposide in the
Treatment of Recurrent Ependymoma and Oligodendroglioma. Vancouver, British Columbia: BC Cancer; February 1 2022

76. Albain KS, Swann RS, Rusch VR, et al. Phase Il study of concurrent chemotherapy and radiotherapy (CT/RT) vs CT/RT
followed by surgical resection for stage IlIA(pN2) non-small cell lung cancer (NSCLC): Outcomes update of North American
Intergroup 0139 (RTOG 9309). J Clin Oncol (Meeting Abstracts) 2005;23(16 Suppl):7014

77. Hanna N, Neubauer M, Yiannoutsos C, et al. Phase lll study of cisplatin, etoposide, and concurrent chest radiation with or
without consolidation docetaxel in patients with inoperable stage Il non-small-cell lung cancer: The Hoosier Oncology Group and
U.S. Oncology. J Clin Oncol 2008;26(35):5755-5760

78. BC Cancer Lung Tumour Group. (LULAPE2RT) BC Cancer Protocol Summary for Treatment of Locally Advanced Non-Small
Cell Lung Cancer Using Alternative Dosing of ClSplatin and Etoposide with Radiation Therapy. Vancouver, British Columbia: BC
Cancer; May 1 2021

79. Albain KS, Crowley JJ, Turrisi lll AT, et al. Concurrent cisplatin, etoposide, and chest radiotherapy in pathologic stage I1IB non-
small-cell lung cancer: a Southwest Oncology Group phase Il study, SWOG 9019. J Clin Oncol 2002;20(16):3454-3460

80. Wright CD, Choi NC, Wain JC, et al. Induction chemoradiotherapy followed by resection for locally advanced Masaoka stage I
and IVA thymic tumors. Ann Thorac Surg 2008;85(2):385-389

81. BC Cancer Lung Tumour Group. (LULAPERT) BC Cancer Protocol Summary for Treatment of Locally Advanced Non-Small
Cell Lung Cancer using ClSplatin and Etoposide with Radiation Therapy. Vancouver, British Columbia: BC Cancer; May 1 2021
82. BC Cancer Lung Tumour Group. (LUOTPERT) BC Cancer Protocol Summary for Treatment of Locally Advanced Non-Small
Cell Lung Cancer using ClSplatin and Etoposide with Radiation Therapy. Vancouver, British Columbia: BC Cancer; May 1 2021
83. BC Cancer Genitourinary Tumour Group. (GUSCPERT) BC Cancer Protocol Summary for Therapy of Genitourinary Small Cell
Tumors with a Platin and Etoposide with Radiation. Vancouver, British Columbia: BC Cancer; March 1 2023

84. Aronoff GR, Bennett WM, Berns JS, Brier ME, et al. Drug Prescribing in Renal Failure: Dosing guidelines for adults and
children. 5th ed. Philadelphia, Pennsylvania: American College of Physicians; 2007. p. 99

85. Chabner BA, Longo DL, editor. Cancer Chemotherapy & Biotherapy Principles and Practice. Philadelphia: Lippincott Williams &
Wilkins; 2001. p. 548-555

86. Beckwith C, Tyler L. Cancer Chemotherapy Manual. Salt Lake City, Utah: Facts and Comparisons, A Wolters Kluwer Company;
2003. p. 141-143

87. Fraser J, Wills L, Fardus-Reid F, et al. Oral etoposide as a single agent in childhood and young adult cancer in England: Still a
poorly evaluated palliative treatment. Pediatr Blood Cancer 2021;11:€29204

88. Davidson A, Gowing R, Lowis S, et al. Phase Il study of 21 day schedule oral etoposide in children. New Agents Group of the
United Kingdom Children's Cancer Study Group (UKCCSG). Eur J Cancer 1997;33(11):1816-1822

89. UpToDate® Lexidrug (database on the Internet). Etoposide (Pediatric and Neonatal Lexi-drugs). UpToDate Inc. Wolters
Kluwer., Available at: https://www-uptodate-com.bccancer.idm.oclc.org/contents/search. Accessed June 20, 2024

90. Pizzo P, Poplack D. Principles and Practice of Pediatric Oncology. Fourth ed. Philadelphia: Lippincott Williams & Wilkins; 2002.
p. 246-247

BC Cancer Drug Manual® All rights reserved. Page 12 of 12 Etoposide
This document may not be reproduced in any form without the express written permission of BC Cancer Provincial
Pharmacy.

Developed: February 2006

Revised: 1 August 2024


https://www-uptodate-com.bccancer.idm.oclc.org/contents/search

	DRUG NAME: Etoposide
	SYNONYM(S): VP-161
	COMMON TRADE NAME: VEPESID®, ETOPOPHOS® (etoposide phosphate)
	CLASSIFICATION: topoisomerase II inhibitor1
	MECHANISM OF ACTION:
	Etoposide is a semisynthetic derivative of the podophyllotoxins, an epipodophyllotoxin.1 Etoposide phosphate is a prodrug of etoposide and is converted in vivo to etoposide (its active moiety) by dephosphorylation.2 Etoposide inhibits DNA topoisomeras...
	PHARMACOKINETICS:
	USES:
	SPECIAL PRECAUTIONS:
	SIDE EFFECTS:
	INTERACTIONS:
	SUPPLY AND STORAGE:
	SOLUTION PREPARATION AND COMPATIBILITY:
	DOSAGE GUIDELINES:
	Children:

	References:



