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Etoposide is derivative of podophyllin and acts by
inhibiting mitosis. It is a chemotherapeutic agent that has been
used in the treatment of numerous malignant neoplasms [1].
Intravenous etoposide is generally well tolerated. It is reported
to induce hypersensitivity reactions (HSRs) in up to 6%
of patients, although the incidence of anaphylaxis is low
(0.7%) [2]. Solvent in intravenous etoposide preparations has
been proposed as the culprit of the reactions, although there
have been reports of recurrent reactions despite use of etoposide
phosphate, which does not contain polysorbate 80 [3,4].

We report the case of a 2.5-year-old boy diagnosed
with retinoblastoma in our pediatric oncology clinic who
experienced a hypersensitivity reaction to intravenous

Table. Intravenous Desensitization Protocol for Etoposide

etoposide. He tolerated the first infusion without premedication.
Twenty-one days later, the second dose was started without
premedication. After 10 minutes, he experienced generalized
urticaria, palpebral and labial angioedema, and shortness
of breath. He also had cyanotic lips. He was found to be
hypotensive (blood pressure, 60/30 mmHg) and desaturated
to 80% on pulse oximetry. The infusion was interrupted
immediately, and we administered intramuscular adrenaline
0.01 mg/kg, hydroxyzine 1 mg/kg, and prednisolone 1 mg/kg.
Symptoms improved within 1 hour. The patient was referred to
our allergy clinic for evaluation. Skin tests with etoposide were
performed. Prick testing (20 mg/mL) and intradermal testing
(2 mg/mL) were negative. Etoposide is considered to be a
critical component of an effective treatment of retinoblastoma.
Thus, in this case, continued use of etoposide was warranted.
We decided to apply desensitization. The etoposide phosphate
preparation without polysorbate 80 could not be used because
it was not available.

The desensitization protocol involved calculation of the
total dose of etoposide in order to prepare 3 different dilutions
(dilution A, 0.002 mg/mL; dilution B, 0.02 mg/mL; and
dilution C, 0.2 mg/mL) (Table). We used a modified version
of the protocol developed by Castells et al [S]. The 12-step
desensitization protocol, with 4 steps for each solution, was
completed in 4 hours (Table). The infusion was initiated
1 hour after the administration of oral hydroxyzine 1 mg/kg
and intravenous methylprednisolone 1 mg/kg. In addition,
oral paracetamol 10 mg/kg was administered prior to infusion
because the patient had fever, not as premedication.

Garcia Escallon et al [6] reported on a 14-step, 15-hour
protocol starting with premedication (diphenhydramine,
ondansetron, epinephrine, heparin, dexamethasone) in a
79-year-old patient. Gomez-Duque et al [7] subsequently
performed a 10-step protocol lasting 3 hours and 25 minutes
in a 63-year-old patient. The authors gave the patient 8 mg

Step Solution Type® Rate, mL/h Infusion Duration,  Volume Infused Dose Administered Cumulative Dose,
min per Step, mL With This Step, mg mg
1 A 8 15 2 0.004 0.004
2 A 16 15 4 0.008 0.012
3 A 32 15 8 0.016 0.028
4 A 64 15 16 0.032 0.06
5 B 16 15 4 0.08 0.14
6 B 32 15 8 0.16 0.3
7 B 64 15 16 0.32 0.62
8 B 128 15 32 0.64 1.26
9 C 32 15 8 1.6 2.86
10 C 64 15 16 32 6.06
11 C 128 15 32 6.4 12.46
12 C 211 75 263.75 52.75 65

*Solution A is 10 mL of B solution + 90 mL of 0.9% NaCl (concentration, 0.002 mg/mL). Solution B is 2 mg of drug + 100 mL of 0.9% NaCl
(concentration, 0.02 mg/ mL). Solution C is 80 mg of drug + 396 mL of 0.9% NaCl (concentration, 0.2 mg/ mL).
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dexamethasone before desensitization in order to prevent
vomiting. The only protocol used for children was a 15-step
protocol performed in an 8-year-old girl. The authors initially
planned a 12-step protocol and prepared 3 solutions resembling
the dilutions we prepared; however, the child had a reaction
during the first attempt, prompting them to add a further 3
steps lasting 9 hours [8].

We administered the drug using a 12-step protocol
lasting 4 hours and recorded no reaction. We administered
premedication before the first dose, although monthly
desensitizations were subsequently performed without
premedication. Based on this desensitization protocol, the
patient has continued therapy with etoposide every 4 weeks
without complications. To date, he has received etoposide 4
times with no adverse reactions.

To the best of our knowledge, this is the first report of
a successful desensitization protocol with etoposide in the
preschool age group.
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