
Doxorubicin/Enzastaurin Hydrochloride    715

The symbol † denotes a preparation no longer actively marketed The symbol ⊗ denotes a substance whose use may be restricted in certain sports (see p.vii)

Slightly different schedules may apply to liposomal products but
may vary between preparations.

Amyloidosis. For mention of the use of doxorubicin in patients
with amyloidosis (and of the increased risk this may carry in car-
diac amyloidosis) see p.743.

Malignant neoplasms. Doxorubicin plays a major role in
combination regimens for chemotherapy of solid malignancies;
it is often employed for tumours of the breast and lung (see p.661
and p.668) and for Wilms’ tumour and neuroblastoma or retino-
blastoma in children (see p.667, p.674, and p.675) and has been
used for malignancies of the bladder (p.659); for various gynae-
cological cancers including those of the endometrium, and ovary
(see p.663, and p.670); for cancer of the liver, stomach, and pan-
creas (p.667, p.664, p.671); and for neoplasms of prostate, and
thymus (p.671 and p.674). It is also used in the treatment of sar-
comas of bone and soft-tissue (see p.675 and p.676) and lipo-
somal doxorubicin is used in patients with Kaposi’s sarcoma (see
p.675). 
In addition, doxorubicin is a component of the ABVD regimen
used to treat Hodgkin’s disease (see p.655) and is part of the
CHOP regimen used for non-Hodgkin’s lymphoma (p.656).
Doxorubicin is also used in Burkitt’s lymphoma (p.657), myco-
sis fungoides (p.657), and the lymphomas associated with AIDS
(see p.657). It has been employed in acute lymphoblastic leukae-
mia (p.651), in chronic lymphocytic leukaemia as part of the
CHOP regimen (though with uncertain benefit—see p.653), and
in multiple myeloma (p.658).

Preparations
BP 2008: Doxorubicin Injection; 
USP 31: Doxorubicin Hydrochloride for Injection; Doxorubicin Hydro-
chloride Injection.

Proprietary Preparations (details are given in Part 3)
Arg.: Adriblastina; Caelyx†; Colhidrol; Dicladox; Doxocris; Doxokebir ;
Doxopeg; Doxorbin†; Doxtie; Flavicina†; Nagun; Onkostatil; Ranxas†; Rox-
orin; Varidoxo; Austral.: Caelyx; Austria: Adriblastin; Caelyx; DOXO-Cell;
Doxolem; Doxorubin; Myocet; Belg.: Adriblastina; Caelyx; Doxorubin; My-
ocet; Braz.: Adriblastina; Biorrub; Caelyx; Doxofil†; Doxolem; Neoxane†;
Rubex; Rubidox; Canad.: Caelyx; Myocet; Chile: Adriblastina; Caelyx;
Daxotel; Cz.: Adriblastina; Caelyx; Doxolem; Myocet; Rastocin†; Denm.:
Caelyx; Fin.: Caelyx; Fr.: Adriblastine; Caelyx; Myocet; Ger.: Adriblastin;
Adrimedac; Caelyx; DOXO-Cell; Myocet; Onkodox; Ribodoxo-L; Gr.:
Adriblastina; Caelyx; Doxorubin; Doxotil; Myocet; Rubidox; Hong Kong:
Caelyx; Hung.: Adriblastina; Caelyx; Myocet; Pallagicin†; India: Adrim†;
Cadria; Duxocin; Oncodox; Indon.: Caelyx; Pallagicin; Rubidox; Irl.: Caelyx;
Myocet; Israel: Adriblastina; Caelyx†; Doxil; Ital.: Adriblastina; Caelyx; My-
ocet; Jpn: Adriacin; Malaysia: Caelyx; Doxorubin; Mex.: Adriblastina;
Caelyx; Doxolem; Doxotec; Ifadox; Oxocina†; Neth.: Adriblastina; Caelyx;
Doxorubin; Myocet; Norw.: Caelyx; NZ: Caelyx; Doxorubin; Philipp.:
Adriblastina; Adrim; Axibin; Caelyx; Rubidox; Pol.: Adriblastina; Adrimedac;
Biorubina; Caelyx; Rastocin; Port.: Adriblastina†; DOXO-cell; Fauldoxo;
Myocet; Rus.: Caelyx (Келикс); Doxolem (Доксолем)†; Rastocin
(Растоцин); S.Afr.: Adriblastina; Caelyx; Singapore: Adriblastina; Caelyx;
Doxorubin†; Spain: Caelyx; Farmiblastina; Myocet; Swed.: Caelyx; Switz.:
Adriblastin; Caelyx; Thai.: AD Mycin; Adriblastina; Adrim; Caelyx; Dox-
olem; Doxorubin; Lipo-Dox; Turk.: Adriblastina; Caelyx; UK: Caelyx; My-
ocet; USA: Doxil; Rubex†; Venez.: Adriblastina; Adrim; Caelyx; Doxonolv-
er.

Droloxifene (USAN, rINN) ⊗ 
Droloxifène; Droloxifeno; Droloxifenum; 3-Hydroxytamoxifen;
K-21060E. (E)-α-{p-[2-(Dimethylamino)ethoxy]phenyl}-α′-ethyl-
3-stilbenol.

Дролоксифен

C26H29NO2 = 387.5.
CAS — 82413-20-5.

Profile
Droloxifene is a selective oestrogen receptor modulator related
to tamoxifen (p.772) and with similar general properties. It has
been investigated in the hormonal treatment and prophylaxis of
breast cancer and is under study for osteoporosis.

Edatrexate (USAN, rINN)

CGP-30694; Édatrexate; Edatrexato; Edatrexatum. N-(p-{1-
[(2,4-Diamino-6-pteridinyl)methyl]propyl}benzoyl)-L-glutamic
acid.

Эдатрексат
C22H25N7O5 = 467.5.
CAS — 80576-83-6.

Profile
Edatrexate is an analogue of methotrexate (p.745) and has simi-
lar general properties. It has been investigated as an antineoplas-
tic in the treatment of various malignant neoplasms. Mucositis
may be dose limiting.

Edrecolomab (USAN, rINN)

17-1A Antibody; C1; Édrécolomab; Edrecolomabum; Mono-
clonal Antibody 17-1A. Immunoglobulin G2a (mouse mono-
clonal 17-1A γ-chain anti-human colon cancer tumor-associated
antigen), disulfide with mouse monoclonal 17-1A light chain,
dimer.

Эдреколомаб
CAS — 156586-89-9.
ATC — L01XC01.
ATC Vet — QL01XC01.

Profile
Edrecolomab is a monoclonal antibody of murine origin directed
at epithelial cell surface glycoproteins that has been used as ad-
juvant therapy after surgery in patients with colorectal cancer
(p.665), although reports of improved survival do not seem to
have been borne out. It has been given by intravenous infusion
over 2 hours, in an initial dose of 500 mg, followed by 4 further
doses of 100 mg at monthly intervals. The drug is of murine ori-
gin and most patients develop antibodies after use. Hypersensi-
tivity reactions, including anaphylactic reactions, have occurred. 
It has also been tried for other malignant neoplasms including
pancreatic cancer and advanced breast cancer.
◊ References.
1. Riethmüller G, et al. Randomised trial of monoclonal antibody

for adjuvant therapy of resected Dukes’ C colorectal carcinoma.
Lancet 1994; 343: 1177–83. 

2. Riethmüller G, et al. Monoclonal antibody therapy for resected
Dukes’ C colorectal cancer: seven-year outcome of a multicenter
randomized trial. J Clin Oncol 1998; 16: 1788–94. 

3. Adkins JC, Spencer CM. Edrecolomab (monoclonal antibody
17-1A). Drugs 1998; 56: 619–26. 

4. Punt CJA, et al. Edrecolomab alone or in combination with
fluorouracil and folinic acid in the adjuvant treatment of stage III
colon cancer: a randomised study. Lancet 2002; 360: 671–7. 

5. Hartung G, et al. Adjuvant therapy with edrecolomab versus ob-
servation in stage II colon cancer: a multicenter randomized
phase III study. Onkologie 2005; 28: 347–50.

Efaproxiral (USAN, rINN) ⊗ 
Éfaproxiral; Efaproxiralum; RSR-13. 2-(4-{2-[(3,5-Dimethylphe-
nyl)amino]-2-oxoethyl}phenoxy)-2-methyl propanoic acid.

Эфапроксирал
C20H23NO4 = 341.4.
CAS — 131179-95-8.
ATC — L01XD06.
ATC Vet — QL01XD06.

Efaproxiral Sodium (USAN, rINNM) ⊗ 
Efaproxiral sódico; Éfaproxiral Sodique; Natrii Efaproxiralum.
Натрий Эфапроксирал
C20H22NNaO4 = 363.4.
CAS — 170787-99-2.
ATC — L01XD06.
ATC Vet — QL01XD06.

Profile
Efaproxiral is an allosteric modifier of haemoglobin that enhanc-
es the diffusion of oxygen to hypoxic tumour tissue, making it
more sensitive to radiotherapy. It has been investigated in the
treatment of brain metastases from solid tumours.

Enocitabine (rINN)

Behenoyl Cytarabine; Behenoylcytosine Arabinoside; BH-AC;
Enocitabina; Énocitabine; Enocitabinum; NSC-239336. N-(1-β-D-
Arabinofuranosyl-1,2-dihydro-2-oxo-4-pyrimidinyl)docosana-
mide.

Эноцитабин

C31H55N3O6 = 565.8.
CAS — 55726-47-1.

Profile
Enocitabine is an antineoplastic that is converted in the body to
cytarabine (p.705). It has been used similarly in the treatment of
acute leukaemias.

Enzastaurin Hydrochloride (USAN, rINNM)

Enzastaurine, Chlorhydrate d’; Enzastaurini Hydrochloridum;
Hidrocloruro de enzastaurina; LY-317615. 3-(1-Methyl-1H-indol-
3-yl)-4-{1-[1-(pyridin-2-ylmethyl)piperidin-4-yl]-1H-indol-3-yl}-
1Hpyrrole-2,5-dione hydrochloride.

Энзастаурина Гидрохлорид

C32H29N5O2,HCl = 552.1.
CAS — 359017-79-1.

(enzastaurin)

Profile
Enzastaurin hydrochloride is a protein kinase C inhibitor that is
under investigation for the treatment of gliomas and non-Hodg-
kin’s lymphoma.

◊ References.
1. Sorbera LA, et al. Enzastaurin hydrochloride. Drugs Of The Fu-

ture 2007; 32: 297–309. Correction. ibid.; 751. 
2. Ma S, Rosen ST. Enzastaurin. Curr Opin Oncol 2007; 19: 590–5. 
3. Chen YB, LaCasce AS. Enzastaurin. Expert Opin Invest Drugs

2008; 17: 939–44.
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716   Antineoplastics

Epirubicin Hydrochloride 

(BANM, USAN, rINNM)

4′-Epiadriamycin Hydrochloride; 4′-Epidoxorubicin Hydrochlo-
ride; Épirubicine, chlorhydrate d’; Epirubicin-hidroklorid; Epiru-
bicin-hydrochlorid; Epirubicinhydroklorid; Epirubicini hydrochlo-
ridum; Epirubicino hidrochloridas; Epirubisiinihydrokloridi; Epiru-
bisin Hidroklorür; Hidrocloruro de epirubicina; IMI-28; Pidoru-
bicin Hydrochloride. (8S,10S)-10-(3-Amino-2,3,6-trideoxy-α-L-
arabino-hexopyranosyloxy)-8-glycolloyl-7,8,9,10-tetrahydro-6,8,-
11-trihydroxy-1-methoxynaphthacene-5,12-dione hydrochlo-
ride.
Эпирубицина Гидрохлорид
C27H29NO11,HCl = 580.0.
CAS — 56420-45-2 (epirubicin); 56390-09-1 (epirubicin
hydrochloride).
ATC — L01DB03.
ATC Vet — QL01DB03.

(epirubicin)

Pharmacopoeias. In Eur. (see p.vii) and Jpn. 
Ph. Eur. 6.2 (Epirubicin Hydrochloride). A substance obtained
by chemical transformation of a substance produced by certain
strains of Streptomyces peucetius. An orange-red powder. Solu-
ble in water and in methyl alcohol; slightly soluble in dehydrated
alcohol; practically insoluble in acetone. A 0.5% solution in wa-
ter has a pH of 4.0 to 5.5. Store at 2° to 8° in airtight containers.
Protect from light.
Incompatibility. Licensed product information states that epi-
rubicin hydrochloride is incompatible with heparin or fluorour-
acil, resulting in precipitation, and that it is hydrolysed in alkaline
solutions.
Stability. Epirubicin was not subject to significant photodegra-
dation at clinical concentrations,1,2 and special precautions to
protect solutions from light during use do not appear to be neces-
sary. However, photodegradation may be significant at lower
concentrations (below 500 micrograms/mL).1
1. Wood MJ, et al. Photodegradation of doxorubicin, daunorubicin

and epirubicin measured by high-performance liquid chromatog-
raphy. J Clin Pharm Ther 1990; 15: 291–300. 

2. Pujol M, et al. Stability study of epirubicin in NaCl 0.9% injec-
tion. Ann Pharmacother 1997; 31: 992–5.

Adverse Effects, Treatment, and Precau-
tions
As for Doxorubicin, p.712. Cardiotoxicity and myelo-
toxicity may be less than with doxorubicin. Cardiotox-
icity is more likely when the cumulative dose exceeds
0.9 to 1 g/m2.
Effects on the heart. For further discussion of the cardiotox-
icity of anthracyclines, see under Adverse Effects of Doxoru-
bicin, p.713.

Interactions
As for Doxorubicin, p.713.
Antineoplastics. Increased exposure to epirubicin, and a con-
sequent increase in myelotoxicity, has been reported in patients
given epirubicin immediately after paclitaxel, compared with pa-
tients who received epirubicin before paclitaxel.1 Similar interac-
tions have been seen when paclitaxel was given before other an-
thracyclines.2 These and other studies3,4 have suggested that
paclitaxel given in this way is associated with a reduced conver-
sion of epirubicin to the less myelotoxic metabolite, epirubicinol,
although the interaction is complex, and may involve both dispo-
sition and pharmacodynamics.
1. Venturini M, et al. Sequence effect of epirubicin and paclitaxel

treatment on pharmacokinetics and toxicity. J Clin Oncol 2000;
18: 2116–25. 

2. Danesi R, et al. Pharmacokinetic optimisation of treatment
schedules for anthracyclines and paclitaxel in patients with can-
cer. Clin Pharmacokinet 1999; 37: 195–211. 

3. Grasselli G, et al. Clinical and pharmacologic study of the epiru-
bicin and paclitaxel combination in women with metastatic
breast cancer. J Clin Oncol 2001; 19: 2222–31. 

4. Danesi R, et al. Pharmacokinetics and pharmacodynamics of
combination chemotherapy with paclitaxel and epirubicin in
breast cancer patients. Br J Clin Pharmacol 2002; 53: 508–18.

Cimetidine. Cimetidine increased the formation of the active
metabolite of epirubicin in a study in 8 patients; there was also a
substantial increase in systemic exposure to unchanged epiru-
bicin.1 The mechanisms and potential clinical significance of the
interaction were unclear.
1. Murray LS, et al. The effect of cimetidine on the pharmacokinet-

ics of epirubicin in patients with advanced breast cancer: prelim-
inary evidence of a potentially common drug interaction. Clin
Oncol 1998; 10: 35–8.

Pharmacokinetics
After intravenous doses epirubicin is rapidly and ex-
tensively distributed into body tissues, and undergoes
metabolism in the liver, with the formation of epirubi-
cinol (13-hydroxyepirubicin) and appreciable amounts
of glucuronide derivatives. Epirubicin is eliminated
mainly in bile, with a terminal plasma elimination half-
life of about 30 to 40 hours. About 10% of a dose is
recovered in urine within 48 hours. Epirubicin does not
cross the blood-brain barrier.
◊ References.
1. Morris RG, et al. Disposition of epirubicin and metabolites with

repeated courses to cancer patients. Eur J Clin Pharmacol 1991;
40: 481–7. 

2. Robert J. Clinical pharmacokinetics of epirubicin. Clin Pharma-
cokinet 1994; 26: 428–38.

Uses and Administration
Epirubicin is an anthracycline antibiotic with antineo-
plastic actions similar to those of doxorubicin (p.714).
It is used, alone or with other antineoplastics, in acute
leukaemias, lymphomas, multiple myeloma, and in
solid tumours including Wilms’ tumour (p.667), can-
cer of the bladder (p.659), breast (p.661), and stomach
(p.664). 
Epirubicin hydrochloride is given by intravenous in-
jection of a solution in sodium chloride 0.9% or Water
for Injections into a fast-running infusion of sodium
chloride 0.9% or glucose 5% over 3 to 5 minutes, or by
infusion over up to 30 minutes. It is given as a single
agent in usual doses of 60 to 90 mg/m2 as a single dose
every 3 weeks; this dose may be divided over 2 or 3
days if desired. A regimen of 12.5 to 25 mg/m2 once a
week has also been tried in palliative care. High-dose
regimens, of 120 mg/m2 or more every 3 weeks, or
45 mg/m2 for 3 consecutive days every 3 weeks have
been used. 
Doses may need to be reduced if epirubicin is given
with other antineoplastics. Doses should also be re-
duced in patients with liver impairment (see below)
and in those whose bone-marrow function is impaired
by age or previous chemotherapy or radiotherapy. 
A total cumulative dose of 0.9 to 1 g/m2 should not
generally be exceeded, because of the risk of cardio-
toxicity. 
Epirubicin has also been given by intravesical instilla-
tion in the local treatment of bladder cancer. Instillation
of 50 mg weekly as a 0.1% solution (in sodium chlo-
ride 0.9% or sterile water) for 8 weeks has been sug-
gested, reduced to 30 mg in 50 mL weekly if chemical
cystitis develops; for carcinoma in-situ, the dose may
be increased, if tolerated, to 80 mg in 50 mL weekly.
For the prophylaxis of recurrence in patients who have
undergone transurethral resection, 50 mg weekly for 4
weeks, followed by 50 mg instilled once a month for
11 months is the suggested regimen. The solution
should be retained in the bladder for 1 hour. 
Blood counts should be made routinely during treat-
ment with epirubicin (see also Bone-marrow Depres-
sion, p.639) and cardiac function should be carefully
monitored. Liver function should be assessed before
and if possible during therapy.
◊ References.
1. Plosker GL, Faulds D. Epirubicin: a review of its pharmacody-

namic and pharmacokinetic properties, and therapeutic use in
cancer chemotherapy. Drugs 1993; 45: 788–856. 

2. Coukell AJ, Faulds D. Epirubicin: an updated review of its phar-
macodynamic and pharmacokinetic properties and therapeutic
efficacy in the management of breast cancer. Drugs 1997; 53:
453–82. 

3. Onrust SV, et al. Epirubicin: a review of its intravesical use in
superficial bladder cancer. Drugs Aging 1999; 15: 307–33. 

4. Ormrod D, et al. Epirubicin: a review of its efficacy as adjuvant
therapy and in the treatment of metastatic disease in breast can-
cer. Drugs Aging 1999; 15: 389–416. 

5. Earl H, Iddawela M. Epirubicin as adjuvant therapy in breast
cancer. Expert Rev Anticancer Ther 2004; 4: 189–95.

Administration in hepatic impairment. Doses of epiru-
bicin should be halved in patients with moderate liver dys-
function (serum bil irubin concentrat ions of 12 to
30 micrograms/mL), while those with severe liver impairment
(serum bilirubin greater than 30 micrograms/mL) should be giv-
en a quarter of the usual dose.
Amyloidosis. For reference to a regimen including epirubicin
used to control disease in a patient with amyloidosis, see p.743.

Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Crisabon; Cuatroepi; Epidoxo; Epifil; Epikebir ; EPR†; Farmorubicin;
Robanul; Rubifarm†; Austral.: Pharmorubicin; Austria: Epi-Cell; Farmoru-
bicin; Belg.: Farmorubicine; Braz.: Farmorubicina; Nuovodox; Rubina; Tec-
nomax; Canad.: Pharmorubicin; Chile: Farmorrubicina; Cz.: Farmoru-
bicin; Denm.: Farmorubicin; Fin.: Farmorubicin; Fr.: Farmorubicine; Ger.:
Epi-Cell; Epi-NC; Farmorubicin; Riboepi; Gr.: Ciazil; Epirub; Farmorubicin;
Megarubicin; Hong Kong: Pharmorubicin; Hung.: Farmorubicin; Irl.: Phar-
morubicin; Israel: Farmorubicin; Ital.: Farmorubicina; Jpn: Farmorubicin;
Malaysia: Pharmorubicin; Mex.: Binarin; Epilem; Farmorubicin; Neth.:
Farmorubicine; Norw.: Farmorubicin; NZ: Pharmorubicin; Philipp.: Phar-
morubicin; Pol.: Bioepicyna; Farmorubicin; Port.: Epi-cell; Farmorubicina;
Rus.: Epilem (Эпилем)†; Farmorubicin (Фарморубицин); S.Afr.: Farmo-
rubicin; Singapore: Pharmorubicin; Spain: Farmorubicina; Swed.: Farmo-
rubicin; Switz.: Farmorubicin; Thai.: Anthracin; E.P.Mycin; Epilem; Pharmo-
rubicin; Turk.: Farmorubicin; UK: Pharmorubicin; USA: Ellence; Venez.:
Farmorubicin.

Epratuzumab (rINN)

Épratuzumab; Epratuzumabum. Immunoglobulin G (human-
mouse monoclonal IMMU-hLL2 γ-chain anti-human antigen
CD22), disulfide with human-mouse monoclonal IMMU-hLL2 κ-
chain, dimer.
Эпратузумаб
CAS — 205923-57-5.

Profile
Epratuzumab is a humanised anti-CD22 monoclonal antibody
under investigation, alone or conjugated with yttrium-90, for the
treatment of non-Hodgkin’s lymphoma. It is also under investi-
gation for the treatment of moderate to severe SLE.
◊ References.
1. Davies SL, Martin L. Epratuzumab. Drugs Of The Future 2005;

30: 683–7. 
2. Leonard JP, et al. Combination antibody therapy with epratuzu-

mab and rituximab in relapsed or refractory non-Hodgkin’s lym-
phoma. J Clin Oncol 2005; 23: 5044–51. 

3. Lindén O, et al. Dose-fractionated radioimmunotherapy in non-
Hodgkin’s lymphoma using DOTA-conjugated, Y-radiola-
beled, humanized anti-CD22 monoclonal antibody, epratuzum-
ab. Clin Cancer Res 2005; 11: 5215–22. 

4. Goldenberg DM. Epratuzumab in the therapy of oncological and
immunological diseases. Expert Rev Anticancer Ther 2006; 6:
1341–53. 

5. Leonard JP, Goldenberg DM. Preclinical and clinical evaluation
of epratuzumab (anti-CD22 IgG) in B-cell malignancies. Onco-
gene 2007; 26: 3704–13.

Eptaplatin (rINN)

Eptaplatine; Eptaplatino; Eptaplatinum; Heptaplatin; SKI-2053R.
cis-[(4R,5R)-2-Isopropyl-1,3-dioxolane-4,5-bis(methylamine)-
N,N′][malonato(2–)-O,O′]platinum.
Эптаплатин
C11H20N2O6Pt = 471.4.
CAS — 146665-77-2.

Profile
Eptaplatin is a platinum derivative that is used as an antineoplas-
tic in the treatment of gastric cancer. Nephrotoxicity is the main
adverse effect.
◊ References.
1. Ahn JH, et al. Nephrotoxicity of heptaplatin: a randomized com-

parison with cisplatin in advanced gastric cancer. Cancer Chem-
other Pharmacol 2002; 50: 104–10. 

2. Min YJ, et al. Combination chemotherapy with 5-fluorouracil
and heptaplatin as first-line treatment in patients with advanced
gastric cancer. J Korean Med Sci 2004; 19: 369–73.

Preparations
Proprietary Preparations (details are given in Part 3)
Kor.: Sunpla.
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