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Preparations
BP 2008: Estramustine Phosphate Capsules.

Proprietary Preparations (details are given in Part 3)
Arg.: Amsupros†; Estracyt; Austria: Estracyt; Belg.: Estracyt; Canad.: Em-
cyt; Chile: Estracyt; Cz.: Estracyt; Denm.: Estracyt; Fin.: Estracyt; Fr.: Es-
tracyt; Ger.: cellmustin; Estracyt; Medactin; Multosin; Prostamustin†; Gr.:
Estracyt; Hong Kong: Estracyt; Hung.: Estracyt; India: X-Trant; Irl.: Estra-
cyt; Israel: Estracyt; Ital.: Estracyt; Jpn: Estracyt; Malaysia: Estracyt†;
Mex.: Emcyt; Neth.: Estracyt; Norw.: Estracyt; Pol.: Estracyt; Port.: Estra-
cyt; Rus.: Estracyt (Эстрацит); S.Afr.: Estracyt; Singapore: Estracyt;
Spain: Estracyt; Swed.: Estracyt; Switz.: Estracyt; Turk.: Estracyt; UK: Es-
tracyt; USA: Emcyt; Venez.: Estracyt.

Etanidazole (USAN, rINN)

Etanidazol; Étanidazole; Etanidazolum; NSC-301467; SR-2508.
N-(2-Hydroxyethyl)-2-nitroimidazole-1-acetamide.

Этанидазол

C7H10N4O4 = 214.2.
CAS — 22668-01-5.

Profile
Etanidazole is a radiosensitiser, structurally related to metronida-
zole, that is under investigation as an adjunct to radiotherapy in
the treatment of cancer. Peripheral neuropathy may be dose-lim-
iting.

◊ References.
1. Lee DJ, et al. Results of an RTOG phase III trial (RTOG 85-27)

comparing radiotherapy plus etanidazole with radiotherapy
alone for locally advanced head and neck carcinomas. Int J Ra-
diat Oncol Biol Phys 1995; 32: 567–76. 

2. Eschwege F, et al. Results of a European randomized trial of eta-
nidazole combined with radiotherapy in head and neck carcino-
mas. Int J Radiat Oncol Biol Phys 1997; 39: 275–81. 

3. Marcus KJ, et al. A phase I trial of etanidazole and hyperfrac-
tionated radiotherapy in children with diffuse brainstem glioma.
Int J Radiat Oncol Biol Phys 2003; 55: 1182–5. 

4. Drzymala RE, et al. Radiation Therapy Oncology Group. A
phase I-B trial of the radiosensitizer: etanidazole (SR-2508) with
radiosurgery for the treatment of recurrent previously irradiated
primary brain tumors or brain metastases (RTOG Study 95-02).
Radiother Oncol 2008; 87: 89–92.

Etoposide (BAN, USAN, rINN)

EPEG; Etoposid; Étoposide; Etoposidi; Etopósido; Etoposidum;
Etopozid; Etopozidas; NSC-141540; VP-16; VP-16-213. 4′-
Demethylepipodophyllotoxin 9-[4,6-O-(R)-ethylidene-β-D-glu-
copyranoside]; (5S,5aR,8aS,9R)-9-(4,6-O-Ethylidene-β-D-glucop-
yranosyloxy)-5,8,8a,9-tetrahydro-5-(4-hydroxy-3,5-dimethoxy-
phenyl)-isobenzofuro[5,6-f][1,3]benzodioxol-6(5aH)-one.

Этопозид

C29H32O13 = 588.6.

CAS — 33419-42-0.

ATC — L01CB01.

ATC Vet — QL01CB01.

NOTE. The trivial name epipodophyllotoxin has occasionally been
used incorrectly for this derivative.
Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, and US. 
Ph. Eur. 6.2 (Etoposide). A white or almost white, crystalline
powder. Practically insoluble in water; slightly soluble in alcohol
and in dichloromethane; sparingly soluble in methyl alcohol.
Store in airtight containers. 
USP 31 (Etoposide). A fine, white to off-white, crystalline pow-
der. Very slightly soluble in water; slightly soluble in alcohol, in
chloroform, in dichloromethane, and in ethyl acetate; sparingly
soluble in methyl alcohol. Store in airtight containers. Protect
from light.

Etoposide Phosphate (USAN)

BMY-40481; Etopósido, fosfato de. {5R-[5α,5aβ,8aα,9β(R*)]}-5-
[3,5-Dimethoxy-4-(phosphonooxy)phenyl]-9-[(4,6-O-ethylidene-
β-D-glucopyranosyl)oxy]-5,8,8a,9-tetrahydrofuro-[3′,4′:6,7]naph-
tho[2,3-d]-1,3-dioxol-6(5aH)-one; 4′-Demethylepipodophyllo-
toxin 9-(4,6-O-ethylidene-β-D-glucopyranoside) 4′-(dihydrogen
phosphate).
C29H33O16P = 668.5.
CAS — 117091-64-2.
ATC — L01CB01.
ATC Vet — QL01CB01.

Incompatibility. For reference to precipitation when mannitol
or potassium chloride was added to mixtures of etoposide and
cisplatin in sodium chloride injection, see Cisplatin, p.698.

Adverse Effects, Treatment, and Precau-
tions
For general discussions see Antineoplastics, p.635,
p.639, and p.641. 
The dose-limiting toxicity of etoposide is myelosup-
pression, mainly seen as leucopenia, but also thrombo-
cytopenia, and sometimes anaemia. The nadir of the
granulocyte count usually occurs 7 to 14 days after a
dose, with recovery by about 21 days. Nausea and
vomiting are common; there may also be anorexia, di-
arrhoea, and mucositis. Gastrointestinal toxicity may
be more common after oral dosage. Reversible alo-
pecia occurs in about two-thirds of all patients. Hyper-
sensitivity or anaphylactoid reactions can occur, char-
acterised by flushing, chills, fever, tachycardia,
bronchospasm, dyspnoea, and hypotension. Apnoea
and fatal reactions associated with bronchospasm have
been reported. Peripheral or central neuropathies, in-
cluding transient cortical blindness, have been reported
rarely, as have weakness, fatigue, somnolence, after-
taste, fever, rashes, urticaria, skin pigmentation, pruri-
tus, and dysphagia. Stevens-Johnson syndrome and
toxic epidermal necrolysis have occurred rarely. Tu-
mour lysis syndrome, sometimes fatal, has been report-
ed after use of etoposide with other chemotherapeutic
drugs. Disturbances of liver function have been report-
ed, mainly at high doses. There have been occasional
reports of cardiotoxicity. Local irritation and throm-
bophlebitis may occur at the site of injection. Care
should be taken to avoid extravasation although tissue
damage (possibly associated with the vehicle) is rare. 
Rapid intravenous doses may cause hypotension;
etoposide should be given by infusion over at least 30
minutes. Etoposide should not be given to patients with
severe hepatic impairment nor by the intracavitary
route. 

Some adverse effects associated with intravenous
etoposide may be due to the formulation of the vehicle. 
There is evidence that etoposide may be associated
with the development of secondary leukaemias—see
Carcinogenicity, p.635.
Breast feeding. Some licensed product information states that
it is not known whether etoposide is excreted into breast milk.
However, in breast milk samples from a woman given consoli-
dation therapy, including etoposide,1 for acute promyelocytic
leukaemia, etoposide concentrations were maximal just after a
dose, but decreased rapidly to undetectable levels within 24
hours on each of three days. She started to breast feed her baby 3
weeks after the completion of therapy, and no abnormalities were
observed in the infant up to 16 months of age.
1. Azuno Y, et al. Mitoxantrone and etoposide in breast milk. Am J

Hematol 1995; 48: 131–2.

Effects on the gastrointestinal tract. Pneumatosis intesti-
nalis (the presence of gas within the bowel wall), a rare condi-
tion, has been reported after intravenous1 and oral2 etoposide. It
is supposed that myelosuppressive drugs might interfere with the
mucosal integrity of the intestinal tract, and that the intestinal
mucosa might be highly sensitive to etoposide.
1. Hashimoto S, et al. Pneumatosis cystoides intestinalis after

chemotherapy for hematological malignancies: report of 4 cases.
Intern Med 1995; 34: 212–15. 

2. Shih I-L, et al. Pneumatosis coli after etoposide chemotherapy
for breast cancer. J Clin Oncol 2007; 25: 1623–5.

Effects on the nervous system. A report of an acute dystonic
reaction in a child given etoposide as part of a combined mainte-
nance regimen for acute lymphoblastic leukaemia;1 the patient
had been receiving the same regimen uneventfully for over a
year but symptoms (which responded to diphenhydramine) re-
curred on rechallenge with etoposide.
1. Ascher DP, Delaney RA. Acute dystonia from etoposide. Drug

Intell Clin Pharm 1988; 22: 41–2.

Handling and disposal. Urine and faeces produced for up to 4
and 7 days respectively after a dose of etoposide should be han-
dled wearing protective clothing.1
1. Harris J, Dodds LJ. Handling waste from patients receiving cy-

totoxic drugs. Pharm J 1985; 235: 289–91.

Hypersensitivity. Hypersensitivity reactions to intravenous
etoposide are characterised by one or more of: hypotension,
bronchospasm, flushing, exanthema, dyspnoea, fever, chills,
tachycardia, tightness in the chest, cyanosis, and hypertension.
Although originally thought rare, some investigators1 have re-
ported an incidence of up to about 50%, particularly in younger
patients. The mechanism is uncertain, but a literature review1

supported the hypothesis that it might not be antibody-mediated,
since reducing the rate of infusion can prevent reactions, as can
reducing etoposide concentration in the infusion solution. How-
ever, an immunogenic mechanism cannot be excluded as hyper-
sensitivity appears to have been reported less frequently with the
oral formulation, which unlike the infusion does not contain
polysorbate 80. In addition, there are reports2-4 of successful use
of etoposide phosphate formulations (which do not contain
polysorbate 80) after hypersensitivity reactions to etoposide,
suggesting that the solvent may be responsible.
1. Hoetelmans RMW, et al. Hypersensitivity reactions to etoposide.

Ann Pharmacother 1996; 30: 367–71. 
2. Bernstein BJ, Troner MB. Successful rechallenge with etoposide

phosphate after an acute hypersensitivity reaction to etoposide.
Pharmacotherapy 1999; 19: 989–91. 

3. Siderov J, et al. Safe administration of etoposide phosphate after
hypersensitivity reaction to intravenous etoposide. Br J Cancer
2002; 86: 12–13. 

4. Collier K, et al. Successful treatment with etoposide phosphate
in patients with previous etoposide hypersensitivity. J Oncol
Pharm Pract 2008; 14: 51–5.

Pregnancy. For a report of hair loss in an infant, attributed to
etoposide given to the mother before delivery, see Pregnancy, un-
der Cisplatin, p.699.

Interactions
For a general outline of antineoplastic drug interac-
tions, see p.642. Phenylbutazone, salicylic acid, and
sodium salicylate can affect the protein binding of
etoposide. Caution is advised when etoposide phos-
phate is given with drugs such as levamisole hydro-
chloride that are known to inhibit phosphatase activi-
ties.
Antineoplastics. Giving etoposide 2 days after a dose of cispl-
atin was associated with a marked decrease in etoposide clear-
ance and more toxicity, compared with the same dose given 21
days after a dose of cisplatin, in a study involving 17 children.1
There was no evidence of a persistent decrease in etoposide
clearance associated with the cumulative dose of cisplatin, how-
ever. In a randomised, crossover study,2 cisplatin or carboplatin
were given alternately during 2 courses of etoposide. Although
increases in the area under the concentration-time curve of
etoposide were seen in the second course, effects were modest
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