


E irubicin Hydrochloride Yjectioca _ 
- . WARNING 

l . Severe local tissue necrosis will occur if there is extravasation during administration 
(See PRECAUTIONS) . Epirubicin must not be given by the intramuscular or 
subcutaneous route . 

2 . Myocardial toxicity, manifested in its most severe form by potentially fatal congestive 
heart failure ( 

' 
CHF), may occur either during therapy with epiaubivin or months to 

years after termination of therapy . The probability of developing clinically evident 
CI-~F is estimated as approximately 0 .9% at a cumulative dose of 550 mg/rn2 
1 .6% at 700 mg/m2, and 3 .3%, at goo mgirnz . In the adjuvant treatment of 
breast cancer, the maxim-am cumulative dose used in clinical trials was 720 
mg/m'` . 'The risk of developing Cg3F increases rapidly with increasing total , 
cumulative doses of epirUbicin in excess of 900 ing/mZ ; this cumulative dose 
should only be exceeded with extreme caution . Active or dormant cardiovascular 
disease, prior or concomitant radiotherapy to the rriediastinaUpericardial area ., : 
previous therapy with other anthracyclines or anthracenediones, or concomitant use 
of other eardiotoxic drugs may increasa the risk of cardiac toxicity . Cardiac 
toxicity with EPIRUI3ICIIeT HYDROCHLORIDE INJECTION -nay occur at lower 
cumulative doses whether or not cardiac risk faccors are present . 

3 . Secondary acute myelogerious leukemia (AML) has been reported in patients with 
breast cancer treated with anthracyclines, including epirubicin . The occurrence 
of refractory secondary laukernia is more connnon when such drugs are 
given in combination with DNA-damaging a:-ftixleoplastic agents, when 
patients have been heavily pretreated with cytatoxic; drugs, or when doses of 
anthracyclines have been escalated . "The cumulative risk of dieve'opiiig treatment-
related AML or myelodysplastzc syndrome (MDS), in 7110 patients with breast 
cancer who received adjuvant treatment with epirubicin-containing regimens, was 
estimated as 0 .27°'o att 3 years, 0 .46% at .5 years and 0.55% at 8 years . 

4 . Dosage should be reduced in patients with impaired hepatic function_ (see DOSAGE 
AND ADWNISTRATI()N) . 

5 . Severe myelosuppression may occur . 
6 . Epirubicin should be astmir.astered only tinder the supervision of a physician who is 

-experienced in the use of cancer chemotherapeutic a~ents . 

DESCRIPTION 
EPIRUBICIN HYDROCHLORIDE INJEvZ'ION is an antheacyclii3e cytotoxic agent, 
intended for intravenous administration . EPIRUBICIN HYDROCHLORIDE INJECTION 
is supplied as a sterile, clear, red solution and is available in glass vials containing 10, 20, 
50, 100 and 200 mg of epirubicin hydrochloride as a preservative-ftee, ready-to-use 
solution . Each milliliter of solution contains 2 mg of epanibicin hydrochloride . Inactive 
ingredients include sodium chloride, USP, and water for injection, USP. The pH of the 
solution has been adjusted to 3 .0 with hydrochloric acid, NF. 
Epinibicin hydrochloride >s the 4-epimer of doxorubicin and is a semi-synthetic 
derivative of daunorubicirs . The chemical name is (SS- ci5)-10+3-amino-2,3,6-trideoxy-a-
L- arabino-hexopyranosyl)oxy]-7,8,9,10- tetrahydro6,8,1 ?-trihydroAy-S-(nydraxyacetyl)-
1-methoxy-5,12-naphthacenedione hydrochloride . The active ingredient is a red-orange 
hygroscopic powder, with the empirical formula C:2;H291VO f ; HC1 and a molecular weight of 
579.9j . 





Table 1. Summary of Mean (±SD) Pbartreacokiuetic Parameters an Patients ' with 
Solid Tumors Receiving Intnacrenous E irubicin 60 to ISO ns 'm " 
Dose C- ft`h/mI.)ALTC tl/2s (hours) Vss (Llkg) 

(Ag/rnL) ~ (L/hour' 
- - 60 5.7± I .6 L6 ±02 35 .3±9 65 -8 21 ±2 

75 5.3± 1 .5 1 .7 ±0e3 32 .1~5 83 ±14 

~ 

27 ±11 

120 9 .0± 3 .5 3 .4 :t 0.7 33 .7±4 65 ±13 23 ±7 

150 9.3±2 .9 4 .2 ± 0 .8 I31 .1±6 I69 ±13 21 ±7 

~ Advanced solid tumor cancers, primarily of the !ung 
Z N=6 patients per dose level 
3 Plasma concentration at the end of 6 to 10 minute infusion 
4 Area imder the plasma concentration curve 
` Half-life of terminal phase 

' 6 Plasma clearance 
' Steady state volume of distribution 

" Distribution. Following intravenous administration, epirubicin is rapidly and widely 
distributed into the tissues . Binding of epirubicin to plasma proteins, predominantly 
albumin, is about 77% and is not affected by drug concentration . Epirubicin also appears 
to concentrate in red blood cells ; whole blood concentrations are approximately twice 
those of plasma . 
Metabolism . Epirubicin is t~xtensively and rapidly metabolized by the liver and is also 
metabolized by other organs and cell ;;, including red blood cells . Four main inetabalic 
routes have been identified : 
(1) reduction of the C-13 keto-group with the formation of the 13(S)-diTiydro derivative, 
epirubicinol ; 
(2) conjugation of both 1:11e unchanged drug and epirubicinofl with gluctrronic acid; (3) 
loss of the amino sugar moiety through a hydrolytic process with the formation of the 
doxorubicin and doxorubicinol aglycoxxes ; and (4) loss of the amino sugar moiety through 
a redox process with the formation of the 7-decxy-doxorubicin a~lycone and 7-cleoxy-
doYOrubicinol aglycone . Epinibicinol has in vitro c;rtotoxic activity one-tenth that of 
epintbicin . As plasma levels of epirubicinoI are lower than those of the unchanged drug, 
they are unlikely to reach in vivo concentrations sufficient far cytotoxicity . No significant 
activity or toxicity has been reported for the other metabolites . 
Excretion . Epirubicin and its major metabolites are aliniinated through biliary excretion 
and, to a lesser extent, by urinary excretion . Mass-balance data from 1 patient found 
about 60% of the total radioactive dose in feces (34%) and urine (,27°ro) . These data are 
consistent with those from 3 patients with extrabiepatic obstruction and percutaneous 
drainage, in whom approximately 35%) and 20% of the administered dose were recovered 
as epiz-ubicin or its major metabolites in bile and urine, respectively, in the 4 days after 
treatment. 
Pharmacokinetics in Special Populations 
Age . A population analysis of plasma data from 36 cancer patients ;13 mates and 23 



females, 20 to 73 years) showed that age affects plasma clearance of epi~zbicin in female 
patients . The predicted plasma clearance for a female patient of '70 years, of age was about 
35% lower than that for a female patient of 25 years of age . An insufficient number of 
males > 50 years of age were included in the study to draw conclusions about age-related 
alterations in clearance in males . Although a lower epirubicin starting dose does not 
appear necessary in elderly female patients, and was not used in clinical trials, particular 
care should be taken in monitoring toxicity when epirubicin is administered to female 
patients > 70 years of age . (See PRECAUTIONS.) 
Gender. In patients < 50 years of age, mean clearance values in adult inale and female 
patients were similar . The clearance of epirubicin is decreased. in elderly women (see 
Pharrriacokinetics in Special Populations - Age). 
Pediatric. The phannaeokinetics of epirubicin 'in pediatric patients have not been 
evaluated . 
Race, The influence of race on the phaxlnacakinetics of epirubicin has not beep evaluated . 
Hepatic Impairment. Epirubicin is elimiDated by both hepatic metabolism and biliary 
excretion and clearance is reduced in patients with hepatic dysfunction . In a study of the 
effect of hepatic dysfunction, patients with solid tumors were classified into 3 groups . 
Patients in Group 1 (n=22) had serum AS'I' (SGC)T) levels above the upper limit of 
normal (median : 93 II1/L) and normal serum bilirubin levels (median : 0~5 n1g/dL) and 
were given epirub2cin doses of 12.5 to 90 ing/mz . Patients in Group 2 had alterations in 
both serum AST (median : 175 1ZJ/Q and L-wilirubin levels (meediazl ; 2 .7 rngidL i and were 
treated with an epirubicin dose of 25 mg/m2 {n=8} . Their phartnacokinetics were 
compared to those of patients with normal serum AS'd, and bilirubin values, who received 
epirubicin doses of 12 .5 to 120 mg/In' . The median plasma clearance of epirubicin was 
decreased compared to patients with normal hepatic function by about 30% in patients in 
Group 1 and by 50% in patients in Group 2 . Patients with more severe hepatic impairment 
have not been evaluated . (See WARNINGS and DOSAGE AND ADMINISTRATION.) 

' Renal Impairment. No significant alterations in the phantaaccakinatics of epirubicin ox its 
major metabolite, epirubicinol, have been observed in patients with serum cieatinine < 5 
mg/dL. A 50% reduction in plasma clearance was reported in four patients with serum 
ci-eatinine >_ 5 mgldL (see WARNINGS and DOSAGE AND ADMINISTRIkTION) . Patients 
on dialysis have not been studied . 
Drug-Drug Interactions 
Tarxanes. Coadministration of paclitaxel op docetaxel did not affect the pharmacokinctics 
of epirubiciYi when given immediately following the taxane . 
Cimetidine. Coadnsinistration of cimetidine (400 mg twice daily for If days starting 5 
days before chemotherapy) increased the mean AUC of epirubicin (10 ¬? mg/m2) by 50% 
and decreased its plasma clearance by 30% (see PRECAUTIONS) . 
Drugs metabolized by cyloc3ct°ome P-450 enzymes. No systematic in vitro or in viva 
evaluation has been performed to examine the potential for inhibition or induction by 
epirubicin of oxidative cytochrome P-45U isoenzymes . 

CLINICAL STUDIES 
Two randomized, open-label, multicenter studies evaluated the use of 
EFIRUBICIN HYDROCHLORIDE INJECTION 100 to 120 m g/m2 in combination 
with cyclophosphamide and fluorcrtzracil for the adjuvant treatment of patients with 

- axillary-node positive breast cancer and no evidence of distant metastatic disease (Stage 
II or III) . Study MA-5 evaluated 120 mg/m2 of epirubicin per course in combination with 
cyclophosphamide and fluorouracil (CEF-120 regimen) . This study randomized 
prenienopausal and perimenopausal women with one or more positive lymph nodes to all 

- epirubicin-containing CEF-120 regimen or to a C~_~1F regimen . Study GFEA-OS 
evaluated the use of 100 rn&'m z of epirubicin per course in com, bination with 
fluorouracil and cyclophosphamide (FEC-100) . This study randomized pre- and 



postmenopausal women to the FEC-1C30 regimen or to a lower-dose FEC-50 regimen . In 
the GFEA-OS study, eligible patients were either required to have ? 4 nodes involved 
with tumor or, if only l to 3 nodes were positive, to have negative estrogen- and 
progesterone-receptors and a histologic tumor grade of 2 or 3 . A total of 1281 women 
participated in these studies . Patients with T4 -tumors were not eligible for either study . 
Table 2 shows the treatment regimens that the patients received . The primary 
endpoint of the trials was relapse-free survival, ie, time to occurrence of a local, regional, 
or distant recurrence, or disease-related death . Patients with contralateral breast cancer, 
second primary malignancy or death from ca-uses other than breast cancel- were censored 
at the time of the last visit prior to these events . 

Table 2. Treatment Regimens Used in Phase 3 Studies of Patients with Early Breast 
Cancer 

Treatment Groups Agent , Regimen 

MA-5 CEF-120 (total, 6 cycles)` Cyclophasphamide 75 rig/m` PO, d 1-14, q 28 daysT 
. N=716 N=356 Eirubicin Hydrochloride 6() nigi 'm2 IV, d 1 & b, q 28 days 

injection 
C1'IF (total, 6 cycles) Fluorauracil 500 mg/m' IV, d 1 & 8, q 28 days, 
N=360 Cyclophosphamide 100 mgm` PO, d 1-14, q 28 days 

iVlethotrexate 40 mg,/m2 IV, d 1 & 8, q 28 days 
Fluarouracil 600 mg;/m'` ?V, d 1 & 8, q 28 day :; 

GFEA-05 FEC-100 (total, 6 cycles) Fluorouracil 500 tnp'm- IV, d 1, q 21 days 
N=565 1V=276 i;piriibicin HydrocIiroridu 100 mg/m' 1V, d l, q 21 days 

Injection 
FEC-50 (total, 6 cycles) Cyciophosphamide 500 AnE,/m` IV, d 1, q 21 days 
N=2$9 Tamoxife;n 3() rng Fluoi-ouracil 500 mg/n1' IV, d 1, q 21 days 
daily x 3 years, Epirubicin Hydrochloride SOlngim'` CV, dl ,q 21 days 
postnzenopausaI women, 'Injection 
any receptor status Cyclophosphamide 50(3 mg/mZ W, d l, q 21 days 

In women who underwent lumpectomy, breast irradiation was to be administered after completion of 
study chemotherapy. 
` Patients also received prophylactic antibiotic therapy witli ti~imethoprim-sr-iliamethoxazole or 

- luoroquinolone for the dUratian of their chemotherapy . 
Ail women were to receive breast irradiation after the completion of chemotherapy . 

In the MA-5 trial, the median age of the study population was 45 years, Approximately 
60% of patients had 1 to 3 involved nodes and approximately 40% had ? 4 nodes 
involved with tumor . In the GFEn--05 study, the median age was 51 years and 
approximately half of the patients were postmenopausal . About 1%°/n of the study 
population had 1 to 3 positive nodes and 80% of patients had ~~ 4 'Involved lymph nodes. 
Demographic and tumor characteristics were well-balanced between treatment anns in 
each study . 
The efficacy endpoints of relapse-free survival (ItFS) and overall survival (OS) were 
analyzed using Kaplan-1vleier methods in the intent-to-treat (ITT) patient populations in 
each study, Results for endpoints were initially analyzed after up to S years of follow-up 
and these results are presented in the text below and in Table 3 . Results after up to 10 
years of follow-up are presented in Table 3 . 

















secondary acute nlyelogenous leukemia or myelorlysplastic syndrome (AML/MI3S) of 
about 0.27% (approximate 95% Cr, 0,14 ..0,40) at 3 years, (3.46% (approximate 95% CI, 
0 .28-0 .65) at 5 years and 0.55° o (approximate 95% C11, i1.33-0 .78) at 8 years . The risk of 
developing AML/MDS increased with increasing epirubicin cumulative closes as shown in 
Figure 6 . 

Figure 6. Risk of AML/MDS in 7110 Patients Treated with Epirubicin 
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The cumulative probability of developing AML/MI); was found to be particularly 
increased in patients who received more than the maximum recommended cumulative 
dose of epirubicin (720 mg/m ) or cyclophosphainide (b,300 xYiglm ), as shown in Table 
4 . 

Table 4 . Cumulative probability of A114L/IVIDS in relation to cumulative doses of 
epirubicin and cyclophosphamide 

Years from Cumulative Probability oil Developing AML,!MDS -1o (95% CI) 

Treatment Cyclophospnamide Cumulative Dose Cyclophosphamide Cumulative Dose 
Start <_6,300 m /m' ?6,3Q0 m m2 

Epirubicui EpiruP3icin Eprrubicin Epirubicin 
Cumulative Dose Cumulative Dose Cumulative Dose Cumulative Dose 
<_720 nng/tn2 >720 mg/m 2 < .720 mgltri' >720 mg/n2 
N=4760 N=111 N=890 N=26I 

3 0 .12(0.01-0.22 0.00 0.00-0.00 0.12(0 .00-0 .37) 4 .37( l .69-7 .05) 
5 0 .25 (0 .08-0.42 2 . 38 (0.00-6.99) O .31 0 .00-0.75} 4.97 (2.06-7.87) 
8 0 .37 (0 .13-0.61) 2 . 38 t0 .00-6.99} 0 .31 (0 .00-0- .75) j.97 (2.06-7 .87) 

EPIRUBICIN HYDROCHLORIDE LNJECTIOI°d is mutagenic, ciastogenic, and 
carcinogenic in animals (see next section, Carcinugenesis, Nlutagenesis and Impairment of 
Fertility) . 
Care ircogen esis, Mutagenesis & Inapairinent of ,Vertiiiiy . T'reatnieilt-related acute 
myelogenous leukemia has been reported in women treated wdth e.pirubicin-based 









- Laboratory Testing 





Table 5, Clinically Relevant Acute Adverse Events an Patients with Earlv Breast 
Cancer V 

Event % of Patients 
FEC-1001CEF-120 I+'IEC;-50 C1VYF 

~ (N=620) (?V=28Q) (N=360) 

Grades Grades Grales Grades Grades Grades 
~1 -4 3/4 1-4 3/4 ~~-4 3i4 

Hematologic - - - ` 
~ Leukopenia I8~J.3 ~58.6 49.6 1 .~ 9~3 .1 60,3 

Neutrapenia 80.3 ~67.2 53.9 10.5 95 .8 78 .1 
Anemia 72.2 5.8 12.9 0 70 .9 0.9 
Thrombocytopenia 48.8 ~ 5.4 4.6 (j 51,4 3 .6 

Endocrine 
Amenon-hea 71 .8 +0 69.3 (~, 67 .7 0 
Hot flashes 38 .9 i4.0 5A 0 (9 .1 6 .4 
Body as a Whole 
Lethargy 45 .8 19 1 .1 (~ 72 .7 0 .3 
Fever 5 .7 0 1 .4 0 4 .5 0 

Gastrointestinal ' ! 
Nausea/vomiting 92 .4 ~25 .(1 83 .2 ?z .1 85 .0 6.4 
1Vlucositis Sg.S ig .9 9 .3 fl ~2 .9 1 .9 
Diarrhea 24.8 10 .8 ;' .1 0 50,7 2.8 
Anorexia 2 .9 0 , 

; 
1 .8 11) 5 .8 

i 

0.3 

I , , 
Infection 
~ 

- 
Infection 21 .5 11 .6 15,0 t3 25 .9 0 .6 
Febrile neutropenia ~ NA j6.1 

i 
0 0 NA 1 .1 

i 
Ocular 
Conjunctivitis/keratitis 14 .8 0 1,1 G 38.4 6 
Skin 
Alopecia 95 .5 156,6 69 .6 13,3 84.4 6.7 
Local toxicity 19 .5 ;0 .3 2 .5 0 .4 8.1 0 
Rash/itch 8 .9 10 .3 1 .4 0 ~ 14.2 0 
Skin changes } 4 . i 10 0 

i 
7
.2 

0 

FEC & CEF = cyclophosphamide + epirubicin + fluorauracil ; CPv1~~ = cyclophosphaniide 
+ methotrexate + fluarobiracit NA = not available 
Grade 1 or 2 changes in transaminase levels were obseived but were more frequently 
seen with CMF than with CEF . 












