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1 | INTRODUCTION

Etoposide is a semisynthetic derivative of podophyllo-
toxine which induces single-stranded DNA breaks by an
interaction with DNA topoisomerase II or the formation
of free radicals.' This antineoplastic agent is used rou-
tinely in combination chemotherapy for f various neoplas-
tic diseases such as refractory testicular cancer, small-cell
lung cancer leukemia, lymphomas, and solid tumors.*
Hypersensitivity reactions to etoposide have been reported
in 1%-3% of patients characterized by hypotension, bron-
chospasm, urticaria, and respiratory distress.®!” One hy-
pothesis of hypersensitivity reactions was the presence of
the polysorbate 80 diluent in which the drug is diluted.’ As
substitution to etoposide, etoposide phosphate (Etopophos),
a water soluble prodrug of etoposide that contains neither
polysorbate 80 nor benzyl alcohol, has been successfully
used without hypersensitivity prophylaxis.6’9 However,
a literature search revealed previous reports of etoposide
phosphate hypersensitivity.“'l3 A first case of successful
treatment with etoposide base after an acute hypersensitiv-
ity reaction to etoposide phosphate has been reported by
Leguay et al'” In this report, we present a case of patient
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Hypersensitivity to etoposide phosphate has rarely been documented. We report a
case of severe hypersensitivity reaction to etoposide phosphate in an old man. The
patient experienced anaphylactic shock and has been hospitalized in intensive care

unit. Vigilance is required regarding potential severe reactions with etoposide phos-

adverse drug reaction, anaphylactic shock, etoposide phosphate, hypersensitivity

who developed hypersensitivity reactions to etoposide
phosphate.

2 | CLINICAL REPORT

A 66-year-old man was diagnosed with a stage 3 enterop-
athy-associated T-cell lymphoma (EATL). He received 4
cycles of BV-CHP (brentuximab vedotin 125-mg, cyclo-
phosphamide 1360-mg, and doxorubicin 92-mg) followed
by high dose of methotrexate (5400 mg) associated with
etoposide phosphate (360 mg). Immediately upon initia-
tion of the etoposide phosphate infusion, the patient expe-
rienced a severe hypersensitivity reaction and was admitted
to the intensive care unit. The patient developed an anaphy-
lactic shock with rash, low blood pressure at 70/50 mm Hg,
tachycardia, and oxygen desaturation. Immediately, sub-
cutaneous administration of adrenalin 0.2 mg, intravenous
administration of hydrocortisone hemisuccinate 50 mg,
vascular filling, and oxygen therapy were initiated. The
neurological, cardiovascular, and chest tests were normal
with vigilant patient (gunshot wound at 15). The papillary
lesions decreased rapidly with clinical positive evolution.
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Following this event, the patient completed the metho-
trexate associated with etoposide intensification using the
etoposide base formulation and the BEAM regimen without
complications.

3 | DISCUSSION
Hypersensitivity reactions
etoposide are not uncommon. The mechanism involved
in these reactions was assumed by several authors to
be secondary to the excipient (polysorbate 80) and not
etoposide itself.!! Polysorbate 80 consists of a mixture
of fatty acid esters of sorbitol-derived cyclic ethers and
polyethylene glycol and has been documented in the im-
munology literature to be a type IV allergen. It induces
immediate-type non-IgE-mediated hypersensitivity reac-
tions via complement activation and basophile degranula-
tion.!" Because etoposide phosphate is soluble in water,
it is free of polysorbate 80 and therefore could be used
successful after hypersensitivity to etoposide. A case
report has documented an anaphylactic reaction to both
etoposide phosphate and etoposide base suggesting this
reaction may not be secondary to the polysorbate 80
solubilizing agent but to the etoposide itself.'! In rare
patients, hypersensitivity to etoposide might be intrinsic
to its molecular structure as opposed to the solubilizing
agent employed in preparation of etoposide.'’

We report a case of a patient who developed an im-
mediate hypersensitivity reaction during the first infusion
of etoposide phosphate and alternatively received etopo-
side safely. Based on available data, the proposed expla-
nation of hypersensitivity reaction to etoposide phosphate
was hypersensitivity to dextran 40, the vehicle used.'?
Dextran was used in both vascular surgery and plastic and
reconstructive surgery for its capacity to reduce platelet
aggregation and to promote blood flow in the microcir-
culation.”> Severe hypersensitivity reactions to dextran
have been highlighted since the 1960s.'%!7 Anaphylactic
reactions induced by dextran were characterized by bron-
chospasm, severe hypotension, heart arrest, or death. 'S The
most probable mechanism was attributed to immune com-
plex-mediated reactions caused by natural antibodies
reactive to dextran with complement activation and ana-
phylatoxin release.'”!® In a Swedish retrospective cohort
study conducted between 1975 and 1979, the incidence of
severe anaphylactoid reactions due to dextran per unit of
dextran 40 was reported to be 13/100 000 doses.'” Number
of reports has declined since 1995 because of the decrease
in clinical practice use.

Our clinical case shows that hypersensitivity reactions to
etoposide phosphate are still present which could lead to dex-
tran-free formulations as an alternative.

including anaphylaxis to

CONFLICT OF INTEREST
None declared.

AUTHOR CONTRIBUTIONS

CC: collected the data of the patient and finished the writing
of the manuscript. JR: collected the data of the patient. KZ:
reviewed and approved the final draft. JS: wrote the first draft
of the manuscript, and reviewed and approved the final draft.

ORCID
Joel Schlatter “= https://orcid.org/0000-0002-4443-8843
REFERENCES

1. O’Dwyer PJ, Leyland-Jones B, Alonso MT, Marsoni S, Wittes RE.
Etoposide (VP-16-213): current status of an active anticancer drug.
N Engl J Med. 1985;312:692-700.

2. O’Reily SE, Klimo P, Connors JM. The evolving role of etoposide
in the management of lymphoma and Hodgkin’s disease. Cancer.
1991;67:271-280.

3. Montecucco A, Zanetta F, Biamonti G. Molecular mechanisms of
etoposide. EXCLI J. 2015;14:95-108.

4. Sinkule JA. Etoposide: a semisynthetic epipodophyllotoxin chem-
istry, pharmacology, pharmacokinetics, adverse effects and use as
an antineoplastic agent. Pharmacotherapy. 1984;4:61-73.

5. Aisner J, Lee EJ. Etoposide. Current and future status. Cancer.
1991;64:S1.

6. Collier K, Schink C, Young AM, et al. Successful treatment with
etoposide phosphate in patients with previous etoposide hypersen-
sitivity. J Oncol Pharm Pract. 2008;14:51-55.

7. De Souza P, Friedlander M, Wilde C, et al. Hypersensitivity reac-
tions to etoposide: A report of three cases and review of the litera-
ture. Am J Clin Oncol. 1994;17:387-3809.

8. Bernstein BJ, Troner MB. Successful rechallenge with etoposide
phosphate after an acute hypersensitivity reaction to etoposide.
Pharmacotherapy. 1999;19:989-991.

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

10. Brooks JP, Azmy V, Thompson A, et al. Etoposide phosphate for
pediatric orthopedic malignancies after intravenous etoposide hy-
persensitivity. J Oncol Pharm Pract. 2020;26(1):228-231.

11. Lindsay H, Gaynon P. Anaphylactic reaction to etoposide phos-
phate. Pediatr Blood Cancer. 2012;59(4):765.

12. Leguay Z, Bourneau-Martin D, Pellier I, et al. Successful treat-
ment with etoposide base after an acute hypersensitivity reaction to
etoposide phosphate. Pediatr Blood Cancer. 2016;63(3):571.

13. Polistena P, Tran Q, Cirillo M, O'Sullivan M, Purtill D. Etoposide
phosphate hypersensitivity overcome using a desensitisation
programme enabling optimal therapy for relapsed Hodgkin lym-
phoma. Bone Marrow Transplant. 2017;52(3):455-456.

14. Sambasivan K, Mahmoud S, Kokache A, Seckl M, Savage P.
Hypersensitivity reactions to etoposide phosphate. J Oncol Pharm
Pract. 2014;20(2):158-160.

15. Zinderman CE, Landow L, Wise RP. Anaphylactoid reactions to
Dextran 40 and 70: reports to the United States Food and Drug
Administration, 1969 to 2004. J Vasc Surg. 2006;43(5):1004-1009.

16. Michelson E. Anaphylactic reaction to dextrans. New Engl J Med.
1968;278:552.


https://orcid.org/0000-0002-4443-8843
https://orcid.org/0000-0002-4443-8843

COTTERET ET AL.

17. Hedin H, Richter W, Ring J. Dextran-induced anaphylactoid reac-
tions in man. Int Arch Allergy Immunol. 1976;52:145-159.

18. Hedin H, Richter W. Pathomechanisms of dextran-induced ana-
phylactoid/anaphylactic reactions in man. Int Arch Allergy Appl
Immunol. 1982;68:122-126.

19. Hedin H, Richter W, Messmer K, Renck H, Ljungstrom KG,
Laubenthal H. Incidence, pathomechanism, and prevention of dex-
traninduced anaphylactoid/anaphylactic reactions in man. Dev Biol
Stand. 1980;48:179-189.

.. 1823
Clinical Case Reports errn— W LEYJ_

How to cite this article: Cotteret C, Rousseau J, Zribi K,
Schlatter J. Severe hypersensitivity reaction to etoposide
phosphate: A case report. Clin Case Rep. 2020;8:1821—
1823. https://doi.org/10.1002/ccr3.2732



https://doi.org/10.1002/ccr3.2732

