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LAY SUMMARY

The MHRA granted CP Pharmaceuticals Limited Marketing Authorisations (licences) on
the 23" February 2006, for Epirubicin 2mg/ml, concentrate for solution for injection or
infusion, 10mg in 5ml, 50mg in 25ml, 100mg in 50ml and 200mg in 100ml. These
Prescription Only Medicines (POM) are used to treat a wide range of neoplastic conditions.

Epirubicin 2mg/ml concentrate for solution for injection or infusion contains the active
ingredient epirubicin hydrochloride, which is an anthracycline cytotoxic agent.

The clinical data presented to the MHRA, pre licensing, demonstrated that Epirubicin
2mg/ml concentrate for solution for injection or infusion is essentially similar or equivalent
to the approved product, Pharmorubicin 2mg/ml concentrate for solution for injection or
infusion (PL 00032/0275) and, as such, can be used interchangeably.

No new or unexpected safety concerns arose from these applications and it was therefore
judged that the benefits of taking Epirubicin 2mg/ml concentrate for solution for injection
or infusion outweigh the risks, hence Marketing Authorisations have been granted.
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INTRODUCTION

Based on the review of the data on quality, safety and efficacy the UK granted marketing
authorisations for Epirubicin 2mg/ml concentrate for solution for injection or infusion
(20mg in 5ml, 50mg in 25ml, 100mg in 50ml and 200mg in 100ml) to CP Pharmaceuticals
Limited on 23rd February 2006. The product is a Prescription Only Medicine (POM)

The applications were submitted as abridged applications according to article 10.1(a) (iii)
of Directive 2001/83/EC as amended, claiming essential similarity to the approved product,
Pharmorubicin solution for injection 2mg/ml (PL 00032/0275) which, itself, cross-referred
to Pharmorubicin Injection 2 mg/ml (PL 03433/0135).

The product contains the active ingredient epirubicin hydrochloride and is indicated in the
treatment of a range of neoplastic conditions including breast, ovarian, gastric, lung and
colorectal carcinomas, malignant lymphomas, leukaemias and multiple myeloma. When
administered intravesically, epirubicin has been shown to be beneficial in the treatment of
papillary transitional cell carcinoma of the bladder, carcinoma-in-situ and prophylaxis of
recurrences after transurethral resection.

The mechanism of action of epirubicin is related to its ability to bind to DNA. Cell culture
studies have shown rapid cell penetration, localisation in the nucleus and inhibition of
nucleic acid synthesis and mitosis. Epirubicin has proved to be active on a wide spectrum
of experimental tumours including L1210 and P388 leukaemias, sarcomas SAI8O (solid
and ascitic forms), B16 melanoma, mammary carcinoma, Lewis lung carcinoma and colon
carcinoma 38. It has also shown activity against human tumours transplanted into athymic
nude mice (melanoma, mammary, lung, prostatic and ovarian carcinomas).
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PHARMACEUTICAL ASSESSMENT

1. INTRODUCTION

These are abridged applications for Marketing Authorisation in the UK submitted under
Article 10.1(a)(iii) of Directive 2001/83 (as amended), first paragraph so called generic
application.

The original product is listed as Pharmorubicin 2mg/ml licensed in the UK on the 18"
January 1991 to Farmitalia Carlo Erba Ltd (PL 03433/0135).

Though PL 03433/0135 was an existing licence when this application was submitted, it has
since been cancelled (14™ November 2004). The current UK product is PL 00032/0275
granted to Pharmacia on the 14™ May 2004.

2. DRUG SUBSTANCE

2.1 General information

Current Certificates of Suitability have been supplied by the drug substance manufacturers.

There is no re-test date on the certificates of suitability.

Acceptable certification on the TSE status has been supplied.

, HCI
Structure: NH
Description: Red orange powder
Chemical name: 5,12-Naphthacenedione,10-[(3-amino-2,3,6-trideoxy-a-Larabino-

hexopyranosyl)oxy]-7,8,9,10-tetrahydro-6,8,11-trihydroxy-8-
(hydroxyacetyl)-1-methoxy-, hydrochloride, (8S-cis)-

Molecular formula: Cy7H3,CINO1;

Relative molecular mass: 579.99
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Chirality: The substance has 6 stereogenic centres, the same as in
daunorubicin, doxorubicin and other daunorubicin analogues. It
differs from doxorubicin only in the position of the C4 hydroxyl
group of the sugar moiety.

Polymorphs: Epirubicin hydrochloride is obtained by lyophilization of a highly
purified solution, so that an amorphous modification is obtained.

2.2 Manufacture

2.2.1 Manufacturing process

Both manufacturers are stated as using the same synthetic route.

2.2.2  Impurities

In addition to the impurities listed in the European Pharmacopoeia, the EDQM requested
that the following be added to the transparency list as ‘other detectable impurities’, N-
trifluorouracetyl daunorubicin, 4’carbonyl-N-trifluoroacetyl daunorubicin, 4’-epi-14-
bromodaunorubicin and daunorubicinol.

2.3 Control of active substance

2.3.1 Specification

The specification for epirubicin hydrochloride has been supplied by the finished product
manufacturer . This includes the requirements of the European Pharmacopoeia. The control
of the active substance from the two active ingredient manufacturers has been harmonised

by the finished product manufacturer.

The specification covers the additional testing stated on the Certificates of Suitability.

2.3.2 Analytical test methods

Relevant details have been provided for the pharmacopoeia methods used by the finished
product manufacturer.

No validation data has been presented for the pharmacopoeia methods. Validation data has
been provided for the related substances and content in the finished product section as the
same methods have been used.

2.3.3 Batch analyses

Assessment of batches by the finished product manufacturer demonstrates compliance to

the specifications and inter-batch conformity.
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2.3.4 Reference standards

Relevant information on the reference standards has been supplied.
2.3.5 Container closure system

The certificate of suitability has been referenced.

2.3.6 Stability

Stability data has been provided by both active ingredient manufacturers for batches of
varying sizes, stored at long-term, intermediate and accelerated conditions.

On the basis of all the data provided a re-test period of 24 months has been stated at 2°C-
8°C. A post approval stability commitment has been provided to complete the studies.

It has been confirmed that the post approval stability commitment of both active ingredient
manufacturers will include one commercial batch per year stored at the proposed storage
conditions.

3. DRUG PRODUCT
3.1 Composition

The qualitative composition of the products are summarised in table 1. The products are
solutions for injection and infusion. The products are concentrates at a concentration of
2mg/ml.

The products are packed in colourless type | glass vials with a filling capacity of 5ml, 50mi
(for both 50mg/25ml and 100mg/50ml products) and 100ml. The vials have a
fluoropolymer-coated chlorobutyl rubber stopper with a metal cap.

Table 1
Ingredients | Function | Quality
reference

Epirubicin Active Ph. Eur.
hydrochloride
Sodium Isotonic | Ph. Eur.
chloride agent
Hydrochloric pH Ph. Eur.
acid dilute adjustment
Water for Solvent | Ph. Eur.
injections

The amount of hydrochloric acid depends on the quantity necessary for pH adjustment with
a corresponding adjustment in the water.

3.2 Pharmaceutical Development

MHRA PAR -7-
Epirubicin 2mg/ml concentrate for solution for injection or infusion PL 04543/0491-4



3.2.1 Formulation development

Epirubicin hydrochloride is soluble in water consequently an aqueous solution has been
used with sodium chloride used as an isotonic agent, which is a reasonable approach.

The solution is used at a concentration of 2mg/ml, lower concentrations result in an
unnecessarily large volume, whereas high concentrations might precipitate at the storage
temperature of 2°C to 8°C. This is also the concentration of the reference product.
Compatibility of epirubicin hydrochloride and the excipients has been assumed indirectly
from the stability results.

3.2.3 Manufacturing development

The manufacturing process for the incorporation of the ingredients would be considered to
be fairly straight forward, due to the reasonable solubility.

3.2.4 Container closure system

Amber and colourless glass vials demonstrated no significant differences under accelerated
conditions. Colourless glass vials were selected to ensure easy optical control.

3.3 Manufacture

3.3.1 Manufacturer(s)

A GMP certificate has been supplied for the manufacturing site from the relevant
authorities.

3.3.2 Batch formula

The batch formula for four different batch sizes has been presented. The same equipment is
used for all filtration, filling and control operations.

3.3.3 Manufacturing process and process controls

A flow diagram detailing the manufacturing process and in-process control testing has been
provided. A written summary of the process has not been included.

The run time is stated as being not more than 24 hours from preparing the materials to
sealing the vials.

3.3.4 Reprocessing
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No reprocessing is performed.

3.3.5 Control of critical steps (in-process controls)

Brief details of the methods used have been provided. The in-process controls are suitable
and specifications have been provided. The limits set appear to be reasonable.

3.3.6 Process validation or evaluation

Validation has been demonstrated retrospectively on batches covering the four fill volumes
and a range of batch sizes.

Acceptable validation data has also been provided for the environment in which the process
occurs.

3.4 Control of excipients

3.4.1 Specification

Sodium chloride, hydrochloric acid, water for injections and nitrogen have monographs in
the European Pharmacopoeia. Batch analysis has been provided.

The analytical methods used to test the excipients are those provided in the European
Pharmacopoeia. Consequently no validation data has been supplied.

No excipients of human or animal origin have been used in the manufacture of the finished
product.

The water for injections is produced on site.

3.5 Control of drug product

3.5.1 Specification

The finished product specification of the product has been supplied and is acceptable.
The specification for shelf-life covers appearance, pH, density, identification, content,
related substances, sterility and endotoxins. The limits are the same as those for release
with the exception of total unknown impurities.

3.5.2 Analytical procedures

All the details have been provided for the pharmacopoeia and non-pharmacopoeia methods.
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3.5.3 Validation

Relevant analytical methods have been supported by satisfactory validation data.

3.5.4 Reference standards
Suitable information on the reference standards has been provided.
3.5.5 Batch analyses

The specifications are satisfied for all of the batches which are all comparable on the
common parameters.

3.5.6 Characterisation of impurities

The potential impurities from the active substance are those listed in the European
Pharmacopoeia plus the additional impurities requested by the EDQM.

It has been demonstrated that the analytical test method used for assay of epirubicin and
related substances can be used for the impurities listed in the pharmacopoeia.
3.6  Container closure system

The injection vials are type I, colourless, moulded glass and comply with the requirements
of the European Pharmacopoeia.

The closures are grey fluoropolymer coated chlorobutyl rubber stoppers. These comply
with the requirements of the European Pharmacopoeia.

The metallic cap is aluminium sheet. This item is not in contact with the finished product.
Relevant specifications and quality reports have been supplied from the finished product
manufacturer. Drawings have also been supplied.

3.7 Stability

Stability has been conducted on batches of 10mg/5ml, 50mg/25ml, 100mg/50ml and
200mg/100ml. All batches have been stored under long-term and accelerated conditions. In
all cases the container closure system is that proposed for commercial use. The vials were
orientated upside down during storage to ensure permanent contact of the solution with the

stoppers.

All batches stored under long-term conditions remained within specification.
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Under accelerated conditions, the product is clearly not stable. There is a decrease in
epirubicin content with a corresponding increase in all of the impurities with the product
out of specification at 6 months.

Sodium chloride solution 0.9% and glucose 5% have been demonstrated to be suitable
infusion fluids. Stability was investigated at concentrations of 1mg/ml and 0.1mg/ml over
28 days stored in the fridge and at room temperature. Infusion solutions with a
concentration of 0.1mg/ml were stable for 28 days in the fridge and 4 days at room
temperature. At Img/ml infusion solutions with glucose are stable for 7 days in the fridge
and at room temperature. Whereas 1mg/ml with sodium chloride 0.9% is stable for 28 days
in the fridge and 7 days at room temperature. It was also shown that the container of the
infusion vehicle has no influence with polyvinylchloride, polypropylene, polyethylene and
glass all investigated. The test for leachables was omitted on the basis that the finished
product is an aqueous solution with no preservatives, it is therefore considered that
epirubicin dissolved in the recommended infusion media will have no more potential for
leachables than the recommended infusion media alone.

The applicant is proposing a shelf life of 24 months when stored between 2°C to 8°C,
which is supported by the long term stability data. It was demonstrated during development
that the product is not photosensitive.

After first opening or following reconstitution the applicant has recommended that the
product should be used as soon as possible in line with the guidelines.

3.8 Other information
3.8.1 Biostudy

No new clinical work has been presented on the basis that the product is well known.

3.8.2 Essential similarity

Comparable impurity profiles and levels have been demonstrated for the finished product
and Pharmorubicin.

4. PRODUCT LITERATURE

4.1 SPC

In terms of quality the SPC is complete and in compliance with the quality part of the
dossier and the SPC guideline.

4.2 PIL

The PIL is in compliance with the SPC and the relevant guidelines and is considered
acceptable.
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4.3 LABEL

The label is in compliance with the SPC and the relevant guidelines and is considered
acceptable.

5. ADMINISTRATIVE
5.1 Quality Overall Summary

The summary has been done by a suitably qualified expert. The report is a summary of the
module.

6. CONCLUSIONS AND ADVICE

A marketing authorisation can be granted.
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PRECLINICAL ASSESSMENT

No new preclinical data have been supplied with this application and none are required for
an application of this type.
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CLINICAL ASSESSMENT

INTRODUCTION

These are national abridged applications submitted under Article 10.1a (iii) (’essential
similarity’) of EC Directive 2001/83/EEC.

The applications are made on the basis that epirubicin is a well established cytotoxic agent
with well-known efficacy and safety for use in a wide range of neoplastic conditions,
including breast, ovarian, gastric, lung and colorectal carcinomas as well as malignant
lymphomas, leukaemias and multiple myeloma. Intravesical administration is also
beneficial in the treatment of papillary transitional cell carcinoma of the bladder,
carcinoma-in-situ and the prophylaxis of recurrences after transurethral resection.

The applicant claims that the proposed product, Epirubicin 2mg/ml concentrate for solution
for injection or infusion (10mg in 5mL, 50mg in 25mL, 100mg in 50mL and 200mg in
100mL) is essentially similar to the originator product — Pharmorubicin Solution for
Injection 2mg/mL, which was authorised to Pharmacia (Farmitalia Carlo Erba) in the UK
on 18" January 1991 - PL 03433/0135. No new clinical data have therefore been submitted.

The formulation of CP Pharmaceuticals’ product is similar in terms of excipients to
Pharmorubicin Solution for Injection 2mg/mL. The impurity profile of the active ingredient
in the proposed product complies with the specification proposed. This aspect will be
discussed more fully in the Quality AR.

As the formulation is a simple solution for 1V injection/infusion there are no issues relating
to bioavailability.

GCP aspects

N/A

Orphan Medicinal Products

N/A

CLINICAL PHARMACOLOGY
Pharmacokinetics
There is no reason why the PK of the CP Pharmaceuticals Epirubicin 2mg/ml concentrate
should differ from that of the originator product. The information provided in Section 5.2
of the SPC for CPs product is therefore identical to that provided in Section 5.2 for
Pharmorubicin.

- Bioavailability
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The active ingredient in the proposed product, as for Pharmorubicin, is epirubicin
hydrochloride. Epirubicin hydrochloride is the subject of a Ph Eur monograph. Evaluation
of the epirubicin hydrochloride manufactured by the proposed suppliers showed that all
samples tested complied with the Ph Eur specification for related substances.

The epirubicin hydrochloride used in the manufacture of the CP product can therefore be
considered chemically equivalent to that used in the manufacture of Pharmorubicin
Solution for injection 2mg/mL.

The CP Pharmaceuticals product is also similar in terms of excipients to the originator
product.

This aspect will be discussed more fully in the Quality AR.

As the proposed product is to be infused as an aqueous IV solution containing the same
active substance in the same concentration as the Pharmorubicin Solution for injection, the
product is exempt from the provision of a bioequivalence study in accordance with the
Note for guidance on the investigation of bioavailability and bioequivalence
(CPMP/EWP/QWP/1401/98) adopted July 2001.

- Interactions

As CP Pharmaceuticals’ product contains the same active ingredient, epirubicin
hydrochloride, as Pharmorubicin solution for injection 2mg/mL, Section 4.5 of the SPC
will be identical to that for the originator product.

Pharmacodynamics

For the reasons given above, the PD characteristics of the proposed product are not
expected to differ from those of the originator product, Pharmorubicin solution for injection
2mg/mL. The information provide in Section 5.1 of the proposed SPC is, therefore,
identical to that provided for Pharmorubicin.

CLINICAL EFFICACY
The efficacy of epirubicin in the treatment of the following conditions is well established:

- awide range of neoplastic conditions, including breast, ovarian, gastric, lung and
colorectal carcinoma, malignant lymphomas, leukaemias and multiple myeloma.

- Papillary transitional cell carcinoma of the bladder, carcinoma-in-situ and the
prophylaxis of recurrences after transurethral resection by intravesical
administration.

As the CP Pharmaceuticals’ preparation is chemically equivalent to Pharmorubicin
Solution for Injection 2mg/mL, the therapeutic effect should be the same. Therefore
Sections 4.1 and 4.2 of the proposed SPC relating to ‘Therapeutic Indications” and
‘Posology and Method of Administration’ contains identical text to that approved for the
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Pharmorubicin solution for injection 2mg/mL (although subheadings have been inserted
together with information on use in children, to comply with the EC Guidelines).

CLINICAL SAFETY
Assessor’s overall conclusions on clinical safety

The safety of epirubicin in the indications listed above is well established.

Since CP Pharmaceuticals Epirubicin 2mg/mL Concentrate for Solution for Injection or
Infusion is chemically equivalent to Pharmorubicin Solution for Injection 2mg/mL, there is
no reason to believe the safety profile will differ. Sections 4.3, 4.4, 4.6, 4.7, 4.8 and 4.9 of
the SPC for CP Pharmaceuticals products is virtually the same as that of the Pharmorubicin
SPC (the terms ‘aspartate aminotransferase’ and ‘alanine transaminase’ are used rather than
abbreviations and the definition of severe neutropenia has been corrected <500
neutrophils/mma3 for >7 days).

CLINICAL EXPERT

The clinical expert is medically qualified and currently employed as an Independent
Consultant (Pharmaceutical Physician).

SPC
This is consistent with the originator product.

PIL
This is satisfactory.

LABEL
This is satisfactory.

CONCLUSIONS

The formulation of CPs Epirubicin 2mg/mL Concentrate for Solution for Injection or
Infusion (10mg in 5mL, 50mg in 25mL, 100mg in 50mL and 200mg in 100mL) can be
considered essentially similar to Pharmorubicin Solution for Injection 2mg/mL, which has
been licensed in the UK for >10 years. The efficacy and safety profiles of the two products
would therefore be expected to be equivalent.

The therapeutic indications given in the CP product’s SPC are conventional and in line
with those approved for Pharmorubicin Solution for Injection 2mg/mL and with current
medical opinion.

There is no reason why the benefit-risk ratio for CP Pharmaceuticals Epirubicin 2mg/mL
Concentrate for Solution for Injection should differ from that of the originator product
Pharmorubicin Solution for Injection 2mg/mL.

Marketing authorisation can therefore be recommended.
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OVERALL CONCLUSION AND RISK BENEFIT ASSESSMENT

QUALITY

The important quality characteristics of Epirubicin 2mg/ml concentrate for solution for
injection or infusion are well defined and controlled. The specifications and batch
analytical results indicate consistency from batch to batch. There are no outstanding quality
issues that would have a negative impact on the benefit/risk balance.

PRECLINICAL

No new preclinical data were submitted and none are required for applications of this type.

EFFICACY

Epirubicin is a well known cytotoxic agent and has been used for many years to produce
responses in a wide range of neoplastic conditions. The applicant has demonstrated
essential similarity to the originator product, Pharmorubicin 2mg/ml concentrate for
solution for injection or infusion.

No new or unexpected safety concerns arise from these applications.

The SPC, PIL and labelling are satisfactory and consistent with that for the innovator
product.

RISK BENEFIT ASSESSMENT

The quality of the product is acceptable and no new preclinical or clinical safety concerns
have been identified. The data supplied supports the claim that the applicant’s products and
the originator product are interchangeable. Extensive clinical experience with epirubicin is
considered to have demonstrated the therapeutic value of the compound. The risk benefit is
therefore considered to be positive.
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EPIRUBICIN 2MG/ML CONCENTRATE FOR SOLUTION FOR
INJECTION OR INFUSION

PL 04543/0491-4

STEPS TAKEN FOR ASSESSMENT

1 | The MHRA received the marketing authorisation applications on 04/06/2004.

2 | Following standard checks and communication with the applicant the MHRA
considered the application valid on 29/06/2004.

3 | Following assessment of the application the MHRA requested further
information relating to the quality dossier on 08/03/2005 and 19/08/2005.

4 | The applicant responded to the MHRA’s requests, providing further information
on 23/06/2005 and 10/11/2005.

5 | The application was determined on 23/02/2006.
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EPIRUBICIN 2MG/ML CONCENTRATE FOR SOLUTION FOR
INJECTION OR INFUSION

STEPS TAKEN AFTER ASSESSMENT

PL 04543/0491-4

Date
submitted

Application
type

Scope

Outcome
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EPIRUBICIN 2MG/ML CONCENTRATE FOR SOLUTION FOR
INJECTION OR INFUSION

PL 04543/0491

SUMMARY OF PRODUCT CHARACTERISTICS

1 NAME OF THE MEDICINAL PRODUCT

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

1ml contains 2mg of epirubicin hydrochloride
Each 5ml vial contains 10mg of epirubicin hydrochloride

For excipients, see 6.1

3 PHARMACEUTICAL FORM

Concentrate for solution for injection or infusion

Clear, red solution, free of particles

4 CLINICAL PARTICULARS

4.1  Therapeutic indications

Epirubicin has produced responses in a wide range of neoplastic conditions,
including breast, ovarian, gastric, lung and colorectal carcinomas, malignant
lymphomas, leukaemias and multiple myeloma.

Intravesical administration of epirubicin has been found to be beneficial in the
treatment of papillary transitional cell carcinoma of the bladder, carcinoma-in-situ
and in the prophylaxis of recurrences after transurethral resection.

4.2  Posology and method of administration

Intravenous Administration:
MHRA PAR -20 -
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Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion should be
diluted before use with 0.9% sodium chloride or 5% glucose solutions.

Epirubicin is not active when given orally and should not be injected
intramuscularly or intrathecally.

It is advisable to give the drug via the tubing of a freely-running 1.V. saline infusion
after checking that the needle is well placed in the vein. This method minimises the
risk of drug extravasation and makes sure that the vein is flushed with saline after
the administration of the drug. Extravasation of epirubicin from the vein during
injection may give rise to severe tissue lesions, even necrosis. Venous sclerosis may
result from injection into small vessels or repeated injections into the same vein.
Adults and the elderly

Conventional doses:

When epirubicin is used as a single agent, the recommended dosage in adults is 60-

90 mg/m? body area; the drug should be injected 1.V. over three to five minutes and,
depending on the patient's haematomedullary status, the dose should be repeated at

21-day intervals.

Dose modification (reduction) following signs of toxicity (specifically severe
neutropenia/neutropenic fever and thrombocytopenia, which could persist on Day
21 after the first dose) could be required or the following dose could be delayed, as
in the case of liver impairment.

High doses:

Epirubicin as a single agent for the treatment of lung cancer at high doses should be
administered according to the following regimens:

« Small cell lung cancer (previously untreated): 120 mg/m? day one, every three
weeks.

» Non-small cell lung cancer (squamous, large cell, and adenocarcinoma previously
untreated): 135 mg/m? day one or 45 mg/m? day one, two, three every three weeks.

The drug should be given as an 1.V. bolus over three to five minutes or as an
infusion up to 30 minutes. Lower doses (60-75 mg/m? for conventional treatment
and 105-120 mg/m? for high dose schedules) are recommended for patients whose
bone marrow function has already been impaired by previous chemotherapy or
radiotherapy, by age, or by neoplastic bone-marrow infiltration. The total dose per
cycle may be divided over two to three successive days.

Combination therapy:
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4.3

When the drug is used in combination with other anti-tumour agents, the doses need
to be adequately reduced.

Hepatic impairment:

Since the major route of elimination of epirubicin is the hepatobiliary system, the
dosage should be reduced in patients with impaired liver function, in order to avoid
an increase of overall toxicity. Moderate liver impairment (bilirubin: 1.4-3 mg/100
ml) requires a 50% reduction of dose, while severe impairment > 3mg/100 ml)
necessitates a dose reduction of 75%.

Renal impairment:

Moderate renal impairment does not appear to require a dose reduction in view of
the limited amount of epirubicin excreted by this route.

Intravesical administration:

Epirubicin can be given by intravesical administration for the treatment of
superficial bladder cancer and carcinoma-in-situ. It should not be used in this way
for the treatment of invasive tumours which have penetrated the bladder wall where
systemic therapy or surgery is more appropriate. Epirubicin has also been
successfully used intravesically as a prophylactic agent after transurethral resection
of superficial tumours in order to prevent recurrences.

While many regimens have been used, the following may be helpful as a guide: for
therapy, 8 x weekly instillations of 50 mg/50ml (diluted with saline or distilled
sterile water). In the case of local toxicity (chemical cystitis), a dose reduction to 30
mg/50ml is advised. For carcinoma-in-situ, depending on the individual tolerability
of the patient, the dose may be increased up to 80 mg/50 ml. For prophylaxis, 4 x
weekly administrations of 50 mg/50 ml followed by 11 x monthly instillations at the
same dosage, is the schedule most commonly used.

The solution should be retained intravesically for one hour. To avoid undue dilution
with urine, the patient should be instructed not to drink any fluid in the 12 hours
prior to instillation. During the instillation, the patient should be rotated
occasionally and should be instructed to void at the end of the instillation time.

Children:

Not recommended, due to lack of data on use in children.

Contraindications

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion is
contraindicated in patients with marked myelosuppression induced by previous
treatment with other anti-tumour agents or by radiotherapy and in patients already
treated with maximal cumulative doses of other anthracyclines such as doxorubicin
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or daunorubicin. The drug is contraindicated in patients with current or previous
history of cardiac impairment.

Special warnings and precautions for use

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion should be
administered only under the supervision of qualified physicians experienced in
antiblastic and cytotoxic therapy. Treatment with high dose Epirubicin 2mg/ml
Concentrate for Solution for Injection or Infusion in particular requires the
availability of facilities for the care of possible clinical complications due to
myelosuppression. Initial treatment calls for a careful baseline monitoring of
various laboratory parameters and cardiac function.

During each cycle of treatment with Epirubicin 2mg/ml Concentrate for Solution
for Injection or Infusion, patients must be carefully and frequently monitored. Red
and white blood cells, neutrophils and platelet counts should be carefully assessed
both before and during each cycle of therapy. Leukopenia and neutropenia are
usually transient with conventional and high-dose schedules, reaching a nadir
between the 10th and 14th day and returning to normal values by the 21st day; they
are more severe with high dose schedules. Very few patients, even receiving high
doses, experience thrombocytopenia (< 100,000 platelets/mm?®).

Before starting therapy and if possible during treatment, liver function should be
evaluated (aspartate transaminase, alanine transaminase, alkaline phosphatase,
bilirubin). A cumulative dose of 900-1000 mg/m? should only be exceeded with
extreme caution with both conventional and high doses.

Above this level the risk of irreversible congestive cardiac failure increases greatly.
There is objective evidence that cardiac toxicity may occur rarely below this range.
However, cardiac function must be carefully monitored during treatment to
minimise the risk of heart failure of the type described for other anthracyclines.

Heart failure can appear even several weeks after discontinuing treatment, and may
prove unresponsive to specific medical treatment. The potential risk of
cardiotoxicity may increase in patients who have received concomitant, or prior,
radiotherapy to the mediastinal pericardial area.

In establishing the maximal cumulative doses of epirubicin, any concomitant
therapy with potentially cardiotoxic drugs should be taken into account. Itis
recommended that an ECG before and after each treatment cycle should be carried
out. Alterations in the ECG tracing, such as flattening or inversion of the T-wave,
depression of the S-T segment, or the onset of arrhythmias, generally transient and
reversible, need not necessarily be taken as indications to discontinue treatment.

Cardiomyopathy induced by anthracyclines, is associated with a persistent
reduction of the QRS voltage, prolongation beyond normal limits of the systolic
interval (PEP/LVET) and a reduction of the ejection fraction. Cardiac monitoring of
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4.7

4.8

patients receiving epirubicin treatment is highly important and it is advisable to
assess cardiac function by non-invasive techniques such as ECG, echocardiography
and, if necessary, measurement of ejection fraction by radionuclide angiography.

Like other cytotoxic agents, epirubicin may induce hyperuricaemia as a result of
rapid lysis of neoplastic cells. Blood uric acid levels should therefore be carefully
checked so that this phenomenon may be controlled pharmacologically.

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion may impart a
red colour to the urine for one to two days after administration.

This medicinal product contains 0.77mmol of sodium in each vial. To be taken into
consideration by patients on a controlled sodium diet.

Interaction with other medicinal products and other forms of interaction

It is not recommended that Epirubicin 2mg/ml Concentrate for Solution for
Injection or Infusion be mixed with other drugs (see Section 6.2 Incompatibilities).
However, Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion can
be used in combination with other anti-cancer drugs.

Cimetidine increases formation of the active metabolite of epirubicin and exposure
to unchanged epirubicin by pharmacokinetic interaction.

Pregnancy and lactation

There is no conclusive information as to whether epirubicin may adversely affect
human fertility or cause teratogenesis. Experimental data, however, suggest that
epirubicin may harm the foetus. This product should not normally be administered
to patients who are pregnant or to mothers who are breast-feeding. Like most other
anti-cancer agents, epirubicin has shown mutagenic and carcinogenic properties in
animals.

Effects on ability to drive and use machines
There have been no reports of particular adverse events relating to effects on ability
to drive and to use machines.

Undesirable effects

Apart from myelosuppression and cardiotoxicity, the following adverse reactions
have been described:
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* Alopecia, normally reversible, appears in 60-90% of treated cases; it is
accompanied by lack of beard growth in males.

» Mucositis may appear five to ten days after the start of treatment, and usually
involves stomatitis with areas of painful erosions, mainly along the side of the
tongue and the sublingual mucosa.

» Gastro-intestinal disturbances, such as nausea, vomiting and diarrhoea.
 Hyperpyrexia.
Fever, chills and urticaria have been rarely reported; anaphylaxis may occur.

High doses of epirubicin have been safely administered in a large number of
untreated patients having various solid tumours and have caused adverse events
which are no different from those seen at conventional doses with the exception of
reversible severe neutropenia (< 500 neutrophils/mm? for > 7 days) which occurred
in the majority of patients. Only a few patients required hospitalisation and
supportive therapy for severe infectious complications at high doses.

During intravesical administration, as drug absorption is minimal, systemic side
effects are rare; more frequently chemical cystitis, sometimes haemorrhagic, has
been observed.

Haematologic:

The occurrence of secondary acute myeloid leukaemia with or without a pre-
leukaemic phase has been reported rarely in patients concurrently treated with
epirubicin in association with DNA- damaging antineoplastic agents, such cases
could have a short (one to three year) latency period.

Overdose

Very high single doses of epirubicin may be expected to cause acute myocardial
degeneration within 24 hours and severe myelosuppression within 10-14 days.
Treatment should aim to support the patient during this period and should utilise
such measures as blood transfusion and reverse barrier nursing. Delayed cardiac
failure has been seen with the anthracyclines up to six months after the overdose.
Patients should be observed carefully and should, if signs of cardiac failure arise, be
treated along conventional lines.

PHARMACOLOGICAL PROPERTIES

Pharmacodynamic properties
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6.1

ATC Code - LO1DB03
ATC Group - Antineoplastic agents, cytotoxic antibiotics and related
substances

The mechanism of action of epirubicin is related to its ability to bind to DNA. Cell
culture studies have shown rapid cell penetration, localisation in the nucleus and
inhibition of nucleic acid synthesis and mitosis. Epirubicin has proved to be active
on a wide spectrum of experimental tumours including L1210 and P388
leukaemias, sarcomas SAI8O (solid and ascitic forms), B16 melanoma, mammary
carcinoma, Lewis lung carcinoma and colon carcinoma 38. It has also shown
activity against human tumours transplanted into athymic nude mice (melanoma,
mammary, lung, prostatic and ovarian carcinomas).

Pharmacokinetic properties

In patients with normal hepatic and renal function, plasma levels after intravenous
injection of 60-150 mg/m? of the drug follow a tri-exponential decreasing pattern
with a very fast first phase and a slow terminal phase with a mean half-life of about
40 hours. These doses are within the limits of pharmacokinetic linearity both in
terms of plasma clearance values and metabolic pathway. The major metabolites
that have been identified are epirubicinol (13-OH epirubicin) and glucuronides of
epirubicin and epirubicinol.

The 4'-O-glucuronidation distinguishes epirubicin from doxorubicin and may
account for the faster elimination of epirubicin and its reduced toxicity. Plasma
levels of the main metabolite, the 13-OH derivative (epirubicinol) are consistently
lower and virtually parallel those of the unchanged drug.

Epirubicin is eliminated mainly through the liver; high plasma clearance values (0.9
1/min) indicate that this slow elimination is due to extensive tissue distribution.
Urinary excretion accounts for approximately 9-10% of the administered dose in 48
hours.

Biliary excretion represents the major route of elimination, about 40% of the
administered dose being recovered in the bile in 72 hours. The drug does not cross
the blood brain barrier.

Preclinical safety data

No further information is given.

PHARMACEUTICAL PARTICULARS

List of excipients
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Sodium chloride
Hydrochloric acid
Water for injections

6.2 Incompatibilities
Prolonged contact with any solution of an alkaline pH should be avoided as it will
result in hydrolysis of the drug.
Epirubicin should not be mixed with heparin due to chemical incompatibility which
may lead to precipitation when the drugs are in certain proportions.
Epirubicin can be used in combination with other antitumour agents, but it is not
recommended that it be mixed with other drugs.

6.3  Shelf life
Two years — unopened
After dilution, see section 6.4 Special precautions for storage.
Discard any unused solution immediately after use.

6.4  Special precautions for storage
Store at 2-8°C.
Keep container in the outer carton
After dilution:-
Epirubicin 1mg/ml Infusion Solution Prepared with Glucose 5%
Chemical and physical in use stability has been demonstrated for seven days at
25°C.
Epirubicin Img/ml Infusion Solution Prepared with Sodium Chloride 0.9%
Chemical and physical in use stability has been demonstrated for 28 days at 2-8°C
and seven days at 25°C.
Epirubicin 0.1mg/ml Infusion Solution Prepared with Glucose 5% or Sodium
Chloride 0.9%
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Chemical and physical in use stability has been demonstrated for 28 days at 2-8°C
and four days at 25°C.

From a microbiological point of view, the product should be used immediately. If
not used immediately, in-use storage times and conditions prior to use are the
responsibility of the user and would not normally be longer than 24 hours at 2-8°C,
unless opening and dilution has taken place in controlled and validated aseptic
conditions.

6.5  Nature and contents of container
Colourless Type 1 glass vial with a nominal capacity of 5ml with fluropolymer-
coated chlorobutyl rubber stoppers and aluminium overseal.
Packs of 1 vial containing 5ml of Epirubicin 2mg/ml Concentrate for Solution for
Injection or Infusion.

6.6  Special precautions for disposal
Epirubicin 2mg/mlConcentrate for Solution for Injection or Infusion should be
diluted before use with 0.9% sodium chloride or 5% glucose solutions.
The following protective recommendations are given due to the toxic nature of this
substance:
» Personnel should be trained in good technique for handling.
* Pregnant staff should be excluded from working with this drug.
* Personnel handling Epirubicin 2mg/ml Concentrate for Solution for Injection or
Infusion should wear protective clothing: goggles, gowns and disposable gloves and
masks.
* All items used for administration or cleaning, including gloves, should be placed
in high-risk, waste disposal bags for high temperature incineration.
Spillage or leakage should be treated with dilute sodium hypochlorite (1% available
chlorine) solution, preferably by soaking, and then water. All cleaning materials
should be disposed of as indicated previously. Accidental contact with the skin or
eyes should be treated immediately by copious lavage with water, or soap and
water, or sodium bicarbonate solution; medical attention should be sought.

7 MARKETING AUTHORISATION HOLDER
CP Pharmaceuticals Ltd
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EPIRUBICIN 2MG/ML CONCENTRATE FOR SOLUTION FOR
INJECTION OR INFUSION

PL 04543/0492

SUMMARY OF PRODUCT CHARACTERISTICS

1 NAME OF THE MEDICINAL PRODUCT

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

1ml contains 2mg of epirubicin hydrochloride
Each 25ml vial contains 50mg of epirubicin hydrochloride
For excipients, see 6.1

3 PHARMACEUTICAL FORM

Concentrate for solution for injection or infusion
Clear, red solution, free of particles

4 CLINICAL PARTICULARS

4.1  Therapeutic indications

Epirubicin has produced responses in a wide range of neoplastic conditions,
including breast, ovarian, gastric, lung and colorectal carcinomas, malignant
lymphomas, leukaemias and multiple myeloma.

Intravesical administration of epirubicin has been found to be beneficial in the
treatment of papillary transitional cell carcinoma of the bladder, carcinoma-in-situ
and in the prophylaxis of recurrences after transurethral resection.

4.2  Posology and method of administration
Intravenous Administration:

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion should be
diluted before use with 0.9% sodium chloride or 5% glucose solutions.
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Epirubicin is not active when given orally and should not be injected
intramuscularly or intrathecally.

It is advisable to give the drug via the tubing of a freely-running 1.V. saline infusion
after checking that the needle is well placed in the vein. This method minimises the
risk of drug extravasation and makes sure that the vein is flushed with saline after
the administration of the drug. Extravasation of epirubicin from the vein during
injection may give rise to severe tissue lesions, even necrosis. Venous sclerosis may
result from injection into small vessels or repeated injections into the same vein.

Adults and the elderly
Conventional doses:

When ep;rubicin is used as a single agent, the recommended dosage in adults is 60-

90 mg/m body area; the drug should be injected 1.V. over three to five minutes and,
depending on the patient's haematomedullary status, the dose should be repeated at
21-day intervals.

Dose modification (reduction) following signs of toxicity (specifically severe
neutropenia/neutropenic fever and thrombocytopenia, which could persist on Day
21 after the first dose) could be required or the following dose could be delayed, as
in the case of liver impairment.

High doses:

Epirubicin as a single agent for the treatment of lung cancer at high doses
should be administered according to the following regimens:

2
» Small cell lung cancer (previously untreated): 120 mg/m day one, every
three weeks.
» Non-small cell lung cancer (squamous, large cell, and adenocarcinoma
2 2

previously untreated): 135 mg/m day one or 45 mg/m day one, two, three every
three weeks.

The drug should be given as an 1.V. bolus over three to five minutes or as an
infusion up to 30 minutes. Lower doses (60-75 mg/m? for conventional treatment
and 105-120 mg/m? for high dose schedules) are recommended for patients whose
bone marrow function has already been impaired by previous chemotherapy or
radiotherapy, by age, or by neoplastic bone-marrow infiltration. The total dose per
cycle may be divided over two to three successive days.

Combination therapy:

When the drug is used in combination with other anti-tumour agents, the doses need
to be adequately reduced.
Hepatic impairment:
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Since the major route of elimination of epirubicin is the hepatobiliary system, the
dosage should be reduced in patients with impaired liver function, in order to avoid
an increase of overall toxicity. Moderate liver impairment (bilirubin: 1.4-3 mg/100
ml) requires a 50% reduction of dose, while severe impairment > 3mg/100 ml)
necessitates a dose reduction of 75%.

Renal impairment: Moderate renal impairment does not appear to require a dose
reduction in view of the limited amount of epirubicin excreted by this route.

Intravesical administration: Epirubicin can be given by intravesical administration
for the treatment of superficial bladder cancer and carcinoma-in-situ. It should not
be used in this way for the treatment of invasive tumours which have penetrated the
bladder wall where systemic therapy or surgery is more appropriate. Epirubicin has
also been successfully used intravesically as a prophylactic agent after transurethral
resection of superficial tumours in order to prevent recurrences.

While many regimens have been used, the following may be helpful as a guide: for
therapy, 8 x weekly instillations of 50 mg/50ml (diluted with saline or distilled
sterile water). In the case of local toxicity (chemical cystitis), a dose reduction to 30
mg/50ml is advised. For carcinoma-in-situ, depending on the individual tolerability
of the patient, the dose may be increased up to 80 mg/50 ml. For prophylaxis, 4 x
weekly administrations of 50 mg/50 ml followed by 11 x monthly instillations at the
same dosage, is the schedule most commonly used.

The solution should be retained intravesically for one hour. To avoid undue dilution
with urine, the patient should be instructed not to drink any fluid in the 12 hours
prior to instillation. During the instillation, the patient should be rotated
occasionally and should be instructed to void at the end of the instillation time.

Children:

Not recommended, due to lack of data on use in children.

Contraindications

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion is
contraindicated in patients with marked myelosuppression induced by previous
treatment with other anti-tumour agents or by radiotherapy and in patients already
treated with maximal cumulative doses of other anthracyclines such as doxorubicin

or daunorubicin. The drug is contraindicated in patients with current or previous
history of cardiac impairment.

Special warnings and precautions for use

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion should be
administered only under the supervision of qualified physicians experienced in
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antiblastic and cytotoxic therapy. Treatment with high dose Epirubicin 2mg/mi
Concentrate for Solution for Injection or Infusion in particular requires the
availability of facilities for the care of possible clinical complications due to
myelosuppression. Initial treatment calls for a careful baseline monitoring of
various laboratory parameters and cardiac function.

During each cycle of treatment with Epirubicin 2mg/ml Concentrate for Solution
for Injection or Infusion, patients must be carefully and frequently monitored. Red
and white blood cells, neutrophils and platelet counts should be carefully assessed
both before and during each cycle of therapy. Leukopenia and neutropenia are
usually transient with conventional and high-dose schedules, reaching a nadir
between the 10th and 14th day and returning to normal values by the 21st day; they
are more severe with high dose schedules. Very few patients, even receiving high
doses, experience thrombocytopenia (< 100,000 platelets/mm?®).

Before starting therapy and if possible during treatment, liver function should be
evaluated (aspartate transaminase, alanine transaminase, alkaline phosphatase,
bilirubin). A cumulative dose of 900-1000 mg/m? should only be exceeded with
extreme caution with both conventional and high doses.

Above this level the risk of irreversible congestive cardiac failure increases greatly.
There is objective evidence that cardiac toxicity may occur rarely below this range.
However, cardiac function must be carefully monitored during treatment to
minimise the risk of heart failure of the type described for other anthracyclines.

Heart failure can appear even several weeks after discontinuing treatment, and may
prove unresponsive to specific medical treatment. The potential risk of
cardiotoxicity may increase in patients who have received concomitant, or prior,
radiotherapy to the mediastinal pericardial area.

In establishing the maximal cumulative doses of epirubicin, any concomitant
therapy with potentially cardiotoxic drugs should be taken into account. It is
recommended that an ECG before and after each treatment cycle should be carried
out. Alterations in the ECG tracing, such as flattening or inversion of the T-wave,
depression of the S-T segment, or the onset of arrhythmias, generally transient and
reversible, need not necessarily be taken as indications to discontinue treatment.

Cardiomyopathy induced by anthracyclines, is associated with a persistent
reduction of the QRS voltage, prolongation beyond normal limits of the systolic
interval (PEP/LVET) and a reduction of the ejection fraction. Cardiac monitoring of
patients receiving epirubicin treatment is highly important and it is advisable to
assess cardiac function by non-invasive techniques such as ECG, echocardiography
and, if necessary, measurement of ejection fraction by radionuclide angiography.

Like other cytotoxic agents, epirubicin may induce hyperuricaemia as a result of
rapid lysis of neoplastic cells. Blood uric acid levels should therefore be carefully
checked so that this phenomenon may be controlled pharmacologically.
Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion may

impart a red colour to the urine for one to two days after administration.
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This medicinal product contains 3.85mmol of sodium in each vial. To be taken into
consideration by patients on a controlled sodium diet.

Interaction with other medicinal products and other forms of interaction

It is not recommended that Epirubicin 2mg/ml Concentrate for Solution for
Injection or Infusion be mixed with other drugs (see Section 6.2 Incompatibilities).
However, Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion can
be used in combination with other anti-cancer drugs.

Cimetidine increases formation of the active metabolite of epirubicin and exposure
to unchanged epirubicin by pharmacokinetic interaction.

Pregnancy and lactation

There is no conclusive information as to whether epirubicin may adversely affect
human fertility or cause teratogenesis. Experimental data, however, suggest that
epirubicin may harm the foetus. This product should not normally be administered
to patients who are pregnant or to mothers who are breast-feeding. Like most other
anti-cancer agents, epirubicin has shown mutagenic and carcinogenic properties in
animals.

Effects on ability to drive and use machines

There have been no reports of particular adverse events relating to effects on ability
to drive and to use machines.

Undesirable effects

Apart from myelosuppression and cardiotoxicity, the following adverse reactions
have been described:

» Alopecia, normally reversible, appears in 60-90% of treated cases; it is
accompanied by lack of beard growth in males.

* Mucositis may appear five to ten days after the start of treatment, and
usually involves stomatitis with areas of painful erosions, mainly along the side of
the tongue and the sublingual mucosa.

» Gastro-intestinal disturbances, such as nausea, vomiting and diarrhoea.

 Hyperpyrexia.

Fever, chills and urticaria have been rarely reported; anaphylaxis may occur.

High doses of epirubicin have been safely administered in a large number of
untreated patients having various solid tumours and have caused adverse events
which are no different from those seen at conventional doses with the exception of
reversible severe neutropenia (< 500 neutrophils/mm? for > 7 days) which occurred
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in the majority of patients. Only a few patients required hospitalisation and
supportive therapy for severe infectious complications at high doses.

During intravesical administration, as drug absorption is minimal, systemic side
effects are rare; more frequently chemical cystitis, sometimes haemorrhagic, has
been observed.

Haematologic:

The occurrence of secondary acute myeloid leukaemia with or without a pre-
leukaemic phase has been reported rarely in patients concurrently treated with
epirubicin in association with DNA- damaging antineoplastic agents, such cases
could have a short (one to three year) latency period.

49 Overdose

Very high single doses of epirubicin may be expected to cause acute myocardial
degeneration within 24 hours and severe myelosuppression within 10-14 days.
Treatment should aim to support the patient during this period and should utilise
such measures as blood transfusion and reverse barrier nursing. Delayed cardiac
failure has been seen with the anthracyclines up to six months after the overdose.
Patients should be observed carefully and should, if signs of cardiac failure arise, be
treated along conventional lines.

5 PHARMACOLOGICAL PROPERTIES
5.1  Pharmacodynamic properties

ATC Code - LO1DB03 ATC Group - Antineoplastic agents, cytotoxic antibiotics
and related substances

The mechanism of action of epirubicin is related to its ability to bind to DNA. Cell
culture studies have shown rapid cell penetration, localisation in the nucleus and
inhibition of nucleic acid synthesis and mitosis. Epirubicin has proved to be active
on a wide spectrum of experimental tumours including L1210 and P388
leukaemias, sarcomas SAI8O (solid and ascitic forms), B16 melanoma, mammary
carcinoma, Lewis lung carcinoma and colon carcinoma

38. It has also shown activity against human tumours transplanted into athymic
nude mice (melanoma, mammary, lung, prostatic and ovarian carcinomas).

5.2  Pharmacokinetic properties

In patients with normal hepatic and renal function, plasma levels after intravenous
injection of 60-150 mg/m? of the drug follow a tri-exponential decreasing pattern
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with a very fast first phase and a slow terminal phase with a mean half-life of about
40 hours. These doses are within the limits of pharmacokinetic linearity both in
terms of plasma clearance values and metabolic pathway. The major metabolites
that have been identified are epirubicinol (13-OH epirubicin) and glucuronides of
epirubicin and epirubicinol.

The 4'-O-glucuronidation distinguishes epirubicin from doxorubicin and may
account for the faster elimination of epirubicin and its reduced toxicity. Plasma
levels of the main metabolite, the 13-OH derivative (epirubicinol) are consistently
lower and virtually parallel those of the unchanged drug.

Epirubicin is eliminated mainly through the liver; high plasma clearance values (0.9
1/min) indicate that this slow elimination is due to extensive tissue distribution.
Urinary excretion accounts for approximately 9-10% of the administered dose in 48
hours.

Biliary excretion represents the major route of elimination, about 40% of the
administered dose being recovered in the bile in 72 hours. The drug does not cross
the blood brain barrier.

Preclinical safety data

No further information is given.

PHARMACEUTICAL PARTICULARS
List of excipients

Sodium chloride

Hydrochloric acid

Water for injections

Incompatibilities

Prolonged contact with any solution of an alkaline pH should be avoided as it will
result in hydrolysis of the drug.

Epirubicin should not be mixed with heparin due to chemical incompatibility
which may lead to precipitation when the drugs are in certain proportions.

Epirubicin can be used in combination with other antitumour agents, but it is not
recommended that it be mixed with other drugs.
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6.3  Shelf life
Two years — unopened

After dilution, see section 6.4 Special precautions for storage.
Discard any unused solution immediately after use.

6.4  Special precautions for storage

Store at 2-8°C.
Keep container in the outer carton.

After dilution:-

Epirubicin 1mg/ml Infusion Solution Prepared with Glucose 5%

Chemical and physical in use stability has been demonstrated for seven days at
25°C.

Epirubicin Img/ml Infusion Solution Prepared with Sodium Chloride 0.9%

Chemical and physical in use stability has been demonstrated for 28 days at 2-8°C
and seven days at 25°C.

Epirubicin 0.1mg/ml Infusion Solution Prepared with Glucose 5% or Sodium
Chloride 0.9%

Chemical and physical in use stability has been demonstrated for 28 days at 2-8°C
and four days at 25°C.

From a microbiological point of view, the product should be used immediately. If
not used immediately, in-use storage times and conditions prior to use are the
responsibility of the user and would not normally be longer than 24 hours at 2-8°C,
unless opening and dilution has taken place in controlled and validated aseptic
conditions.

6.5 Nature and contents of container

Colourless Type I glass vial with a nominal capacity of 50ml with
fluropolymer-coated chlorobutyl rubber stoppers and aluminium overseal.

Packs of 1 vial containing 25ml of Epirubicin 2mg/ml Concentrate for Solution for
Injection or Infusion.

6.6  Special precautions for disposal
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Epirubicin 2mg/mlConcentrate for Solution for Injection or Infusion should be
diluted before use with 0.9% sodium chloride or 5% glucose solutions.

The following protective recommendations are given due to the toxic nature of this
substance:

» Personnel should be trained in good technique for handling.

* Pregnant staff should be excluded from working with this drug.

* Personnel handling Epirubicin 2mg/ml Concentrate for Solution for Injection or
Infusion should wear protective clothing: goggles, gowns and disposable gloves and
masks.

* All items used for administration or cleaning, including gloves, should be placed
in high-risk, waste disposal bags for high temperature incineration.

Spillage or leakage should be treated with dilute sodium hypochlorite (1% available
chlorine) solution, preferably by soaking, and then water. All cleaning materials
should be disposed of as indicated previously. Accidental contact with the skin or

eyes should be treated immediately by copious lavage with water, or soap and
water, or sodium bicarbonate solution; medical attention should be sought.
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EPIRUBICIN 2MG/ML CONCENTRATE FOR SOLUTION FOR
INJECTION OR INFUSION

PL 04543/0493

SUMMARY OF PRODUCT CHARACTERISTICS

1 NAME OF THE MEDICINAL PRODUCT

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

1ml contains 2mg of epirubicin hydrochloride
Each 50ml vial contains 100mg of epirubicin hydrochloride
For excipients, see 6.1

3 PHARMACEUTICAL FORM

Concentrate for solution for injection or infusion
Clear, red solution, free of particles

4 CLINICAL PARTICULARS

4.1  Therapeutic indications

Epirubicin has produced responses in a wide range of neoplastic conditions,
including breast, ovarian, gastric, lung and colorectal carcinomas, malignant
lymphomas, leukaemias and multiple myeloma.

Intravesical administration of epirubicin has been found to be beneficial in the
treatment of papillary transitional cell carcinoma of the bladder, carcinoma-in-situ
and in the prophylaxis of recurrences after transurethral resection.

4.2  Posology and method of administration
Intravenous Administration:

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion should be
diluted before use with 0.9% sodium chloride or 5% glucose solutions.
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Epirubicin is not active when given orally and should not be injected
intramuscularly or intrathecally.

It is advisable to give the drug via the tubing of a freely-running 1.V. saline infusion
after checking that the needle is well placed in the vein. This method minimises the
risk of drug extravasation and makes sure that the vein is flushed with saline after
the administration of the drug. Extravasation of epirubicin from the vein during
injection may give rise to severe tissue lesions, even necrosis. Venous sclerosis may
result from injection into small vessels or repeated injections into the same vein.

Adults and the elderly
Conventional doses:

When ep;rubicin is used as a single agent, the recommended dosage in adults is 60-

90 mg/m body area; the drug should be injected 1.V. over three to five minutes and,
depending on the patient's haematomedullary status, the dose should be repeated at
21-day intervals.

Dose modification (reduction) following signs of toxicity (specifically severe
neutropenia/neutropenic fever and thrombocytopenia, which could persist on Day
21 after the first dose) could be required or the following dose could be delayed, as
in the case of liver impairment.

High doses:

Epirubicin as a single agent for the treatment of lung cancer at high doses
should be administered according to the following regimens:

2
» Small cell lung cancer (previously untreated): 120 mg/m day one, every
three weeks.
» Non-small cell lung cancer (squamous, large cell, and adenocarcinoma
2 2

previously untreated): 135 mg/m day one or 45 mg/m day one, two, three every
three weeks.

The drug should be given as an 1.V. bolus over three to five minutes or as an
infusion up to 30 minutes. Lower doses (60-75 mg/m? for conventional treatment
and 105-120 mg/m? for high dose schedules) are recommended for patients whose
bone marrow function has already been impaired by previous chemotherapy or
radiotherapy, by age, or by neoplastic bone-marrow infiltration. The total dose per
cycle may be divided over two to three successive days.

Combination therapy:

When the drug is used in combination with other anti-tumour agents, the doses need
to be adequately reduced.
Hepatic impairment:
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4.3

4.4

Since the major route of elimination of epirubicin is the hepatobiliary system, the
dosage should be reduced in patients with impaired liver function, in order to avoid
an increase of overall toxicity. Moderate liver impairment (bilirubin: 1.4-3 mg/100
ml) requires a 50% reduction of dose, while severe impairment > 3mg/100 ml)
necessitates a dose reduction of 75%.

Renal impairment: Moderate renal impairment does not appear to require a dose
reduction in view of the limited amount of epirubicin excreted by this route.

Intravesical administration: Epirubicin can be given by intravesical administration
for the treatment of superficial bladder cancer and carcinoma-in-situ. It should not
be used in this way for the treatment of invasive tumours which have penetrated the
bladder wall where systemic therapy or surgery is more appropriate. Epirubicin has
also been successfully used intravesically as a prophylactic agent after transurethral
resection of superficial tumours in order to prevent recurrences.

While many regimens have been used, the following may be helpful as a guide: for
therapy, 8 x weekly instillations of 50 mg/50ml (diluted with saline or distilled
sterile water). In the case of local toxicity (chemical cystitis), a dose reduction to 30
mg/50ml is advised. For carcinoma-in-situ, depending on the individual tolerability
of the patient, the dose may be increased up to 80 mg/50 ml. For prophylaxis, 4 x
weekly administrations of 50 mg/50 ml followed by 11 x monthly instillations at the
same dosage, is the schedule most commonly used.

The solution should be retained intravesically for one hour. To avoid undue dilution
with urine, the patient should be instructed not to drink any fluid in the 12 hours
prior to instillation. During the instillation, the patient should be rotated
occasionally and should be instructed to void at the end of the instillation time.

Children:

Not recommended, due to lack of data on use in children.

Contraindications

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion is
contraindicated in patients with marked myelosuppression induced by previous
treatment with other anti-tumour agents or by radiotherapy and in patients already
treated with maximal cumulative doses of other anthracyclines such as doxorubicin

or daunorubicin. The drug is contraindicated in patients with current or previous
history of cardiac impairment.

Special warnings and precautions for use

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion should be
administered only under the supervision of qualified physicians experienced in
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antiblastic and cytotoxic therapy. Treatment with high dose Epirubicin 2mg/mi
Concentrate for Solution for Injection or Infusion in particular requires the
availability of facilities for the care of possible clinical complications due to
myelosuppression. Initial treatment calls for a careful baseline monitoring of
various laboratory parameters and cardiac function.

During each cycle of treatment with Epirubicin 2mg/ml Concentrate for Solution
for Injection or Infusion, patients must be carefully and frequently monitored. Red
and white blood cells, neutrophils and platelet counts should be carefully assessed
both before and during each cycle of therapy. Leukopenia and neutropenia are
usually transient with conventional and high-dose schedules, reaching a nadir
between the 10th and 14th day and returning to normal values by the 21st day; they
are more severe with high dose schedules. Very few patients, even receiving high
doses, experience thrombocytopenia (< 100,000 platelets/mm?®).

Before starting therapy and if possible during treatment, liver function should be
evaluated (aspartate transaminase, alanine transaminase, alkaline phosphatase,
bilirubin). A cumulative dose of 900-1000 mg/m? should only be exceeded with
extreme caution with both conventional and high doses.

Above this level the risk of irreversible congestive cardiac failure increases greatly.
There is objective evidence that cardiac toxicity may occur rarely below this range.
However, cardiac function must be carefully monitored during treatment to
minimise the risk of heart failure of the type described for other anthracyclines.

Heart failure can appear even several weeks after discontinuing treatment, and may
prove unresponsive to specific medical treatment. The potential risk of
cardiotoxicity may increase in patients who have received concomitant, or prior,
radiotherapy to the mediastinal pericardial area.

In establishing the maximal cumulative doses of epirubicin, any concomitant
therapy with potentially cardiotoxic drugs should be taken into account. It is
recommended that an ECG before and after each treatment cycle should be carried
out. Alterations in the ECG tracing, such as flattening or inversion of the T-wave,
depression of the S-T segment, or the onset of arrhythmias, generally transient and
reversible, need not necessarily be taken as indications to discontinue treatment.

Cardiomyopathy induced by anthracyclines, is associated with a persistent
reduction of the QRS voltage, prolongation beyond normal limits of the systolic
interval (PEP/LVET) and a reduction of the ejection fraction. Cardiac monitoring of
patients receiving epirubicin treatment is highly important and it is advisable to
assess cardiac function by non-invasive techniques such as ECG, echocardiography
and, if necessary, measurement of ejection fraction by radionuclide angiography.

Like other cytotoxic agents, epirubicin may induce hyperuricaemia as a result of
rapid lysis of neoplastic cells. Blood uric acid levels should therefore be carefully
checked so that this phenomenon may be controlled pharmacologically.
Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion may

impart a red colour to the urine for one to two days after administration.

MHRA PAR -43 -
Epirubicin 2mg/ml concentrate for solution for injection or infusion PL 04543/0491-4



4.5

4.7

4.7

4.8

This medicinal product contains 3.85mmol of sodium in each vial. To be taken into
consideration by patients on a controlled sodium diet.

Interaction with other medicinal products and other forms of interaction

It is not recommended that Epirubicin 2mg/ml Concentrate for Solution for
Injection or Infusion be mixed with other drugs (see Section 6.2 Incompatibilities).
However, Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion can
be used in combination with other anti-cancer drugs.

Cimetidine increases formation of the active metabolite of epirubicin and exposure
to unchanged epirubicin by pharmacokinetic interaction.

Pregnancy and lactation

There is no conclusive information as to whether epirubicin may adversely affect
human fertility or cause teratogenesis. Experimental data, however, suggest that
epirubicin may harm the foetus. This product should not normally be administered
to patients who are pregnant or to mothers who are breast-feeding. Like most other
anti-cancer agents, epirubicin has shown mutagenic and carcinogenic properties in
animals.

Effects on ability to drive and use machines

There have been no reports of particular adverse events relating to effects on ability
to drive and to use machines.

Undesirable effects

Apart from myelosuppression and cardiotoxicity, the following adverse reactions
have been described:

» Alopecia, normally reversible, appears in 60-90% of treated cases; it is
accompanied by lack of beard growth in males.

* Mucositis may appear five to ten days after the start of treatment, and
usually involves stomatitis with areas of painful erosions, mainly along the side of
the tongue and the sublingual mucosa.

» Gastro-intestinal disturbances, such as nausea, vomiting and diarrhoea.

 Hyperpyrexia.

Fever, chills and urticaria have been rarely reported; anaphylaxis may occur.

High doses of epirubicin have been safely administered in a large number of
untreated patients having various solid tumours and have caused adverse events
which are no different from those seen at conventional doses with the exception of
reversible severe neutropenia (< 500 neutrophils/mm? for > 7 days) which occurred
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in the majority of patients. Only a few patients required hospitalisation and
supportive therapy for severe infectious complications at high doses.

During intravesical administration, as drug absorption is minimal, systemic side
effects are rare; more frequently chemical cystitis, sometimes haemorrhagic, has
been observed.

Haematologic:

The occurrence of secondary acute myeloid leukaemia with or without a pre-
leukaemic phase has been reported rarely in patients concurrently treated with
epirubicin in association with DNA- damaging antineoplastic agents, such cases
could have a short (one to three year) latency period.

410 Overdose

Very high single doses of epirubicin may be expected to cause acute myocardial
degeneration within 24 hours and severe myelosuppression within 10-14 days.
Treatment should aim to support the patient during this period and should utilise
such measures as blood transfusion and reverse barrier nursing. Delayed cardiac
failure has been seen with the anthracyclines up to six months after the overdose.
Patients should be observed carefully and should, if signs of cardiac failure arise, be
treated along conventional lines.

5 PHARMACOLOGICAL PROPERTIES
5.2  Pharmacodynamic properties

ATC Code - LO1DB03 ATC Group - Antineoplastic agents, cytotoxic antibiotics
and related substances

The mechanism of action of epirubicin is related to its ability to bind to DNA. Cell
culture studies have shown rapid cell penetration, localisation in the nucleus and
inhibition of nucleic acid synthesis and mitosis. Epirubicin has proved to be active
on a wide spectrum of experimental tumours including L1210 and P388
leukaemias, sarcomas SAI8O (solid and ascitic forms), B16 melanoma, mammary
carcinoma, Lewis lung carcinoma and colon carcinoma

38. It has also shown activity against human tumours transplanted into athymic
nude mice (melanoma, mammary, lung, prostatic and ovarian carcinomas).

5.2  Pharmacokinetic properties

In patients with normal hepatic and renal function, plasma levels after intravenous
injection of 60-150 mg/m? of the drug follow a tri-exponential decreasing pattern
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5.3

6.1

6.2

with a very fast first phase and a slow terminal phase with a mean half-life of about
40 hours. These doses are within the limits of pharmacokinetic linearity both in
terms of plasma clearance values and metabolic pathway. The major metabolites
that have been identified are epirubicinol (13-OH epirubicin) and glucuronides of
epirubicin and epirubicinol.

The 4'-O-glucuronidation distinguishes epirubicin from doxorubicin and may
account for the faster elimination of epirubicin and its reduced toxicity. Plasma
levels of the main metabolite, the 13-OH derivative (epirubicinol) are consistently
lower and virtually parallel those of the unchanged drug.

Epirubicin is eliminated mainly through the liver; high plasma clearance values (0.9
1/min) indicate that this slow elimination is due to extensive tissue distribution.
Urinary excretion accounts for approximately 9-10% of the administered dose in 48
hours.

Biliary excretion represents the major route of elimination, about 40% of the
administered dose being recovered in the bile in 72 hours. The drug does not cross
the blood brain barrier.

Preclinical safety data

No further information is given.

PHARMACEUTICAL PARTICULARS
List of excipients

Sodium chloride

Hydrochloric acid

Water for injections

Incompatibilities

Prolonged contact with any solution of an alkaline pH should be avoided as it will
result in hydrolysis of the drug.

Epirubicin should not be mixed with heparin due to chemical incompatibility
which may lead to precipitation when the drugs are in certain proportions.

Epirubicin can be used in combination with other antitumour agents, but it is not
recommended that it be mixed with other drugs.
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6.3  Shelf life
Two years — unopened

After dilution, see section 6.4 Special precautions for storage.
Discard any unused solution immediately after use.

6.4  Special precautions for storage

Store at 2-8°C.
Keep container in the outer carton.

After dilution:-

Epirubicin 1mg/ml Infusion Solution Prepared with Glucose 5%

Chemical and physical in use stability has been demonstrated for seven days at
25°C.

Epirubicin Img/ml Infusion Solution Prepared with Sodium Chloride 0.9%

Chemical and physical in use stability has been demonstrated for 28 days at 2-8°C
and seven days at 25°C.

Epirubicin 0.1mg/ml Infusion Solution Prepared with Glucose 5% or Sodium
Chloride 0.9%

Chemical and physical in use stability has been demonstrated for 28 days at 2-8°C
and four days at 25°C.

From a microbiological point of view, the product should be used immediately. If
not used immediately, in-use storage times and conditions prior to use are the
responsibility of the user and would not normally be longer than 24 hours at 2-8°C,
unless opening and dilution has taken place in controlled and validated aseptic
conditions.

6.5 Nature and contents of container

Colourless Type I glass vial with a nominal capacity of 50ml with
fluropolymer-coated chlorobutyl rubber stoppers and aluminium overseal.

Packs of 1 vial containing 50ml of Epirubicin 2mg/ml Concentrate for Solution for
Injection or Infusion.

6.6  Special precautions for disposal
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Epirubicin 2mg/mlConcentrate for Solution for Injection or Infusion should be
diluted before use with 0.9% sodium chloride or 5% glucose solutions.

The following protective recommendations are given due to the toxic nature of this
substance:

» Personnel should be trained in good technique for handling.

* Pregnant staff should be excluded from working with this drug.

* Personnel handling Epirubicin 2mg/ml Concentrate for Solution for Injection or
Infusion should wear protective clothing: goggles, gowns and disposable gloves and
masks.

* All items used for administration or cleaning, including gloves, should be placed
in high-risk, waste disposal bags for high temperature incineration.

Spillage or leakage should be treated with dilute sodium hypochlorite (1% available
chlorine) solution, preferably by soaking, and then water. All cleaning materials
should be disposed of as indicated previously. Accidental contact with the skin or

eyes should be treated immediately by copious lavage with water, or soap and
water, or sodium bicarbonate solution; medical attention should be sought.
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EPIRUBICIN 2MG/ML CONCENTRATE FOR SOLUTION FOR
INJECTION OR INFUSION

PL 04543/0494

SUMMARY OF PRODUCT CHARACTERISTICS
1 NAME OF THE MEDICINAL PRODUCT

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

1ml contains 2mg of epirubicin hydrochloride
Each 100ml vial contains 200mg of epirubicin hydrochloride
For excipients, see 6.1

3 PHARMACEUTICAL FORM

Concentrate for solution for injection or infusion
Clear, red solution, free of particles

4 CLINICAL PARTICULARS

4.1  Therapeutic indications

Epirubicin has produced responses in a wide range of neoplastic conditions,
including breast, ovarian, gastric, lung and colorectal carcinomas, malignant
lymphomas, leukaemias and multiple myeloma.

Intravesical administration of epirubicin has been found to be beneficial in the
treatment of papillary transitional cell carcinoma of the bladder, carcinoma-in-situ
and in the prophylaxis of recurrences after transurethral resection.

4.2  Posology and method of administration
Intravenous Administration:

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion should be
diluted before use with 0.9% sodium chloride or 5% glucose solutions.

Epirubicin is not active when given orally and should not be injected
intramuscularly or intrathecally.
MHRA PAR -50-
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It is advisable to give the drug via the tubing of a freely-running 1.V. saline infusion
after checking that the needle is well placed in the vein. This method minimises the
risk of drug extravasation and makes sure that the vein is flushed with saline after
the administration of the drug. Extravasation of epirubicin from the vein during
injection may give rise to severe tissue lesions, even necrosis. Venous sclerosis may
result from injection into small vessels or repeated injections into the same vein.

Adults and the elderly
Conventional doses:

When ep;rubicin is used as a single agent, the recommended dosage in adults is 60-

90 mg/m body area; the drug should be injected 1.V. over three to five minutes and,
depending on the patient's haematomedullary status, the dose should be repeated at
21-day intervals.

Dose modification (reduction) following signs of toxicity (specifically severe
neutropenia/neutropenic fever and thrombocytopenia, which could persist on Day
21 after the first dose) could be required or the following dose could be delayed, as
in the case of liver impairment.

High doses:

Epirubicin as a single agent for the treatment of lung cancer at high doses
should be administered according to the following regimens:

2
» Small cell lung cancer (previously untreated): 120 mg/m day one, every
three weeks.
» Non-small cell lung cancer (squamous, large cell, and adenocarcinoma
2 2

previously untreated): 135 mg/m day one or 45 mg/m day one, two, three every
three weeks.

The drug should be given as an 1.V. bolus over three to five minutes or as an
infusion up to 30 minutes. Lower doses (60-75 mg/m? for conventional treatment
and 105-120 mg/m? for high dose schedules) are recommended for patients whose
bone marrow function has already been impaired by previous chemotherapy or
radiotherapy, by age, or by neoplastic bone-marrow infiltration. The total dose per
cycle may be divided over two to three successive days.

Combination therapy:

When the drug is used in combination with other anti-tumour agents, the doses need
to be adequately reduced.

Hepatic impairment:

Since the major route of elimination of epirubicin is the hepatobiliary system, the
dosage should be reduced in patients with impaired liver function, in order to avoid
an increase of overall toxicity. Moderate liver impairment (bilirubin: 1.4-3 mg/100
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4.4

ml) requires a 50% reduction of dose, while severe impairment > 3mg/100 ml)
necessitates a dose reduction of 75%.

Renal impairment: Moderate renal impairment does not appear to require a dose
reduction in view of the limited amount of epirubicin excreted by this route.

Intravesical administration: Epirubicin can be given by intravesical administration
for the treatment of superficial bladder cancer and carcinoma-in-situ. It should not
be used in this way for the treatment of invasive tumours which have penetrated the
bladder wall where systemic therapy or surgery is more appropriate. Epirubicin has
also been successfully used intravesically as a prophylactic agent after transurethral
resection of superficial tumours in order to prevent recurrences.

While many regimens have been used, the following may be helpful as a guide: for
therapy, 8 x weekly instillations of 50 mg/50ml (diluted with saline or distilled
sterile water). In the case of local toxicity (chemical cystitis), a dose reduction to 30
mg/50ml is advised. For carcinoma-in-situ, depending on the individual tolerability
of the patient, the dose may be increased up to 80 mg/50 ml. For prophylaxis, 4 x
weekly administrations of 50 mg/50 ml followed by 11 x monthly instillations at the
same dosage, is the schedule most commonly used.

The solution should be retained intravesically for one hour. To avoid undue dilution
with urine, the patient should be instructed not to drink any fluid in the 12 hours
prior to instillation. During the instillation, the patient should be rotated
occasionally and should be instructed to void at the end of the instillation time.

Children:
Not recommended, due to lack of data on use in children.
Contraindications

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion is
contraindicated in patients with marked myelosuppression induced by previous
treatment with other anti-tumour agents or by radiotherapy and in patients already
treated with maximal cumulative doses of other anthracyclines such as doxorubicin
or daunorubicin. The drug is contraindicated in patients with current or previous
history of cardiac impairment.

Special warnings and precautions for use

Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion should be
administered only under the supervision of qualified physicians experienced in
antiblastic and cytotoxic therapy. Treatment with high dose Epirubicin 2mg/ml
Concentrate for Solution for Injection or Infusion in particular requires the
availability of facilities for the care of possible clinical complications due to
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myelosuppression. Initial treatment calls for a careful baseline monitoring of
various laboratory parameters and cardiac function.

During each cycle of treatment with Epirubicin 2mg/ml Concentrate for Solution
for Injection or Infusion, patients must be carefully and frequently monitored. Red
and white blood cells, neutrophils and platelet counts should be carefully assessed
both before and during each cycle of therapy. Leukopenia and neutropenia are
usually transient with conventional and high-dose schedules, reaching a nadir
between the 10th and 14th day and returning to normal values by the 21st day; they
are more severe with high dose schedules. Very few patients, even receiving high
doses, experience thrombocytopenia (< 100,000 platelets/mm?®).

Before starting therapy and if possible during treatment, liver function should be
evaluated (aspartate transaminase, alanine transaminase, alkaline phosphatase,
bilirubin). A cumulative dose of 900-1000 mg/m? should only be exceeded with
extreme caution with both conventional and high doses.

Above this level the risk of irreversible congestive cardiac failure increases greatly.
There is objective evidence that cardiac toxicity may occur rarely below this range.
However, cardiac function must be carefully monitored during treatment to
minimise the risk of heart failure of the type described for other anthracyclines.

Heart failure can appear even several weeks after discontinuing treatment, and may
prove unresponsive to specific medical treatment. The potential risk of
cardiotoxicity may increase in patients who have received concomitant, or prior,
radiotherapy to the mediastinal pericardial area.

In establishing the maximal cumulative doses of epirubicin, any concomitant
therapy with potentially cardiotoxic drugs should be taken into account. Itis
recommended that an ECG before and after each treatment cycle should be carried
out. Alterations in the ECG tracing, such as flattening or inversion of the T-wave,
depression of the S-T segment, or the onset of arrhythmias, generally transient and
reversible, need not necessarily be taken as indications to discontinue treatment.

Cardiomyopathy induced by anthracyclines, is associated with a persistent
reduction of the QRS voltage, prolongation beyond normal limits of the systolic
interval (PEP/LVET) and a reduction of the ejection fraction. Cardiac monitoring of
patients receiving epirubicin treatment is highly important and it is advisable to
assess cardiac function by non-invasive techniques such as ECG, echocardiography
and, if necessary, measurement of ejection fraction by radionuclide angiography.

Like other cytotoxic agents, epirubicin may induce hyperuricaemia as a result of
rapid lysis of neoplastic cells. Blood uric acid levels should therefore be carefully
checked so that this phenomenon may be controlled pharmacologically.
Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion may

impart a red colour to the urine for one to two days after administration.

This medicinal product contains 3.85mmol of sodium in each vial. To be taken into
consideration by patients on a controlled sodium diet.
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Interaction with other medicinal products and other forms of interaction

It is not recommended that Epirubicin 2mg/ml Concentrate for Solution for
Injection or Infusion be mixed with other drugs (see Section 6.2 Incompatibilities).
However, Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion can
be used in combination with other anti-cancer drugs.

Cimetidine increases formation of the active metabolite of epirubicin and exposure
to unchanged epirubicin by pharmacokinetic interaction.

Pregnancy and lactation

There is no conclusive information as to whether epirubicin may adversely affect
human fertility or cause teratogenesis. Experimental data, however, suggest that
epirubicin may harm the foetus. This product should not normally be administered
to patients who are pregnant or to mothers who are breast-feeding. Like most other
anti-cancer agents, epirubicin has shown mutagenic and carcinogenic properties in
animals.

Effects on ability to drive and use machines

There have been no reports of particular adverse events relating to effects on ability
to drive and to use machines.

Undesirable effects

Apart from myelosuppression and cardiotoxicity, the following adverse reactions
have been described:

* Alopecia, normally reversible, appears in 60-90% of treated cases; it is
accompanied by lack of beard growth in males.

* Mucositis may appear five to ten days after the start of treatment, and
usually involves stomatitis with areas of painful erosions, mainly along the side of
the tongue and the sublingual mucosa.

» Gastro-intestinal disturbances, such as nausea, vomiting and diarrhoea.

 Hyperpyrexia.

Fever, chills and urticaria have been rarely reported; anaphylaxis may occur.

High doses of epirubicin have been safely administered in a large number of
untreated patients having various solid tumours and have caused adverse events
which are no different from those seen at conventional doses with the exception of
reversible severe neutropenia (< 500 neutrophils/mm? for > 7 days) which occurred
in the majority of patients. Only a few patients required hospitalisation and
supportive therapy for severe infectious complications at high doses.
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During intravesical administration, as drug absorption is minimal, systemic side
effects are rare; more frequently chemical cystitis, sometimes haemorrhagic, has
been observed.

Haematologic:

The occurrence of secondary acute myeloid leukaemia with or without a pre-
leukaemic phase has been reported rarely in patients concurrently treated with
epirubicin in association with DNA- damaging antineoplastic agents, such cases
could have a short (one to three year) latency period.

Overdose

Very high single doses of epirubicin may be expected to cause acute myocardial
degeneration within 24 hours and severe myelosuppression within 10-14 days.
Treatment should aim to support the patient during this period and should utilise
such measures as blood transfusion and reverse barrier nursing. Delayed cardiac
failure has been seen with the anthracyclines up to six months after the overdose.
Patients should be observed carefully and should, if signs of cardiac failure arise, be
treated along conventional lines.

PHARMACOLOGICAL PROPERTIES
Pharmacodynamic properties

ATC Code - LO1DB03 ATC Group - Antineoplastic agents, cytotoxic antibiotics
and related substances

The mechanism of action of epirubicin is related to its ability to bind to DNA. Cell
culture studies have shown rapid cell penetration, localisation in the nucleus and
inhibition of nucleic acid synthesis and mitosis. Epirubicin has proved to be active
on a wide spectrum of experimental tumours including L1210 and P388
leukaemias, sarcomas SAI8O (solid and ascitic forms), B16 melanoma, mammary
carcinoma, Lewis lung carcinoma and colon carcinoma

38. It has also shown activity against human tumours transplanted into athymic
nude mice (melanoma, mammary, lung, prostatic and ovarian carcinomas).

Pharmacokinetic properties

In patients with normal hepatic and renal function, plasma levels after intravenous
injection of 60-150 mg/m? of the drug follow a tri-exponential decreasing pattern
with a very fast first phase and a slow terminal phase with a mean half-life of about
40 hours. These doses are within the limits of pharmacokinetic linearity both in
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terms of plasma clearance values and metabolic pathway. The major metabolites
that have been identified are epirubicinol (13-OH epirubicin) and glucuronides of
epirubicin and epirubicinol.

The 4'-O-glucuronidation distinguishes epirubicin from doxorubicin and may
account for the faster elimination of epirubicin and its reduced toxicity. Plasma
levels of the main metabolite, the 13-OH derivative (epirubicinol) are consistently
lower and virtually parallel those of the unchanged drug.

Epirubicin is eliminated mainly through the liver; high plasma clearance values (0.9
1/min) indicate that this slow elimination is due to extensive tissue distribution.
Urinary excretion accounts for approximately 9-10% of the administered dose in 48
hours.

Biliary excretion represents the major route of elimination, about 40% of the
administered dose being recovered in the bile in 72 hours. The drug does not cross
the blood brain barrier.

5.3  Preclinical safety data
No further information is given.

6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients
Sodium chloride
Hydrochloric acid
Water for injections

6.2 Incompatibilities
Prolonged contact with any solution of an alkaline pH should be avoided as it will
result in hydrolysis of the drug.
Epirubicin should not be mixed with heparin due to chemical incompatibility
which may lead to precipitation when the drugs are in certain proportions.
Epirubicin can be used in combination with other antitumour agents, but it is not
recommended that it be mixed with other drugs.

6.3  Shelf life
Two years — unopened
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After dilution, see section 6.4 Special precautions for storage.
Discard any unused solution immediately after use.

6.4  Special precautions for storage
Store at 2-8°C.
Keep container in the outer carton.
After dilution:-
Epirubicin 1mg/ml Infusion Solution Prepared with Glucose 5%
Chemical and physical in use stability has been demonstrated for seven days at
25°C.
Epirubicin Img/ml Infusion Solution Prepared with Sodium Chloride 0.9%
Chemical and physical in use stability has been demonstrated for 28 days at 2-8°C
and seven days at 25°C.
Epirubicin 0.1mg/ml Infusion Solution Prepared with Glucose 5% or Sodium
Chloride 0.9%
Chemical and physical in use stability has been demonstrated for 28 days at 2-8°C
and four days at 25°C.
From a microbiological point of view, the product should be used immediately. If
not used immediately, in-use storage times and conditions prior to use are the
responsibility of the user and would not normally be longer than 24 hours at 2-8°C,
unless opening and dilution has taken place in controlled and validated aseptic
conditions.

6.5  Nature and contents of container
Colourless Type I glass vial with a nominal capacity of 50ml with
fluropolymer-coated chlorobutyl rubber stoppers and aluminium overseal.
Packs of 1 vial containing 25ml of Epirubicin 2mg/ml Concentrate for Solution for
Injection or Infusion.

6.6  Special precautions for disposal
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Epirubicin 2mg/mlConcentrate for Solution for Injection or Infusion should be
diluted before use with 0.9% sodium chloride or 5% glucose solutions.

The following protective recommendations are given due to the toxic nature of this
substance:

» Personnel should be trained in good technique for handling.

* Pregnant staff should be excluded from working with this drug.

* Personnel handling Epirubicin 2mg/ml Concentrate for Solution for Injection or
Infusion should wear protective clothing: goggles, gowns and disposable gloves and
masks.

* All items used for administration or cleaning, including gloves, should be placed
in high-risk, waste disposal bags for high temperature incineration.

Spillage or leakage should be treated with dilute sodium hypochlorite (1% available
chlorine) solution, preferably by soaking, and then water. All cleaning materials
should be disposed of as indicated previously. Accidental contact with the skin or

eyes should be treated immediately by copious lavage with water, or soap and
water, or sodium bicarbonate solution; medical attention should be sought.
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RADIOPHARMACEUTICALS (IF APPLICABLE)
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EPIRUBICIN 2MG/ML CONCENTRATE FOR SOLUTION FOR
INJECTION OR INFUSION - PL 04543/0491-4

TECHNICAL LEAFLET

PACKAGE LEAFLET

Epirubicin 2mg'ml Concentrate for Solution for Injection or Infusion
Eprubican hydrochlonde

Read al of this leaflet cansfully before you are given this medicine.
Kizep this leaflet. You may need toread it agan.
If wou hawe futher questions. please 3=k your doctor or nurse.

In this leafiet

\What is epirubicin and what is it used for?
Before you are gwven epirubicin

Hiwi will be given o you

Posshle side effects

Stoning epinubicn

o e g b =

The actiee subsiance in the injecion is eprubicin ydrochionde.  1ml of solubion contains 2mg of epinubicin
hydrochlonde.

The other ingredients are sodium chioride , hydrochlons acd and water for injections.

Epirubicin Zmgirl Concentrate for Sclution for Infusion is manuiactured by EBEWE Pharma Ges.mb.H. MNig. KG, A-
4886 Unterach, Austra fior the Marketing Authorisation holder CP Pharmacewticals Lid, Ash Road Morth, Whexham LL12
auUF.

1. WHAT IS EPIRUBICIN COMCENTRATE FOR SOLUTION FOR INJECTION OR INFUSION AND WHAT 15 1T
USED FOR?

Epirubizin Zrngiml Concentrate for Selution for Injection or Infusion is a concentrated form of epirubicin which must be
diuted before use. 1 is avaiabie in packs of 1 vial

Each Smil vial contains 10mg of epirubicin hydrechloride.
Each 25ml vial contains 50mg of epirubacin hydrochlonds
Each 50ml vial contains 100mg of epirubicin hydrochloride
Each 100ml vial contains 200mg of epirubicn hydrochlonde

Eprubicn 2mgimi concentrate for solution for inpection or infusion is a clear, red sclution free from particles.

Epirubicin belongs to a group of medicines known as cyiotomcs, which are used in the treaiment of cancer. Epircbicn may

be used to freat a wide range of cancers including breast, owanian, gasinic, lung, bladder and colorectal malignant

lymphomas, leukaemias and muliple myeoma.

2.  BEFOREYOU ARE GIVEN EFIRUBICIN CONCENTRATE FOR SCOLUTION FOR INJECTION OR INFUSION

“fou will not be given Epinubicin Concentrate for Solution for Injection for Infusion:

»  if you are allergic to epirubicin or any of the other ingredients

= if you have a very low level of white blood cels in your blood due to previous treabment with other cyfotoxic drugs
or recent radiotherapy

= if you have been given the maximum dose of dowcrubicin or daunorubicin (other cytoboxic drugs)

=  if you have or have had previously had heart problems
= if you are pregnant, breast-feeding or frying for a baby

‘four doctor wil fake special care when giving you epirubicin

= i you have beer problems. Your dose may have to be reduced.

= Are you supposed to controd the amount of sodium in your $217 You should be aware that this medicine
contains sodium chioride and that the amount of sedium is 0.7 7mmal in the Smi vial, 3.85mmol n the 25ml vial,
7.70mmal in the 50ml vial and 15.20mmal in the 100m vial. Please ask your doctor or nurse for advice about
your sodium mtake while you are having epirubscin.

Caonsult your dector if any of the abowve wamnings applies to you or has applied to you in the past.

“Yiowr doctor wil also check your blood, liver and heart before, during and after every freatment. If the results of any
of these fests are abnormal treatment will only be resumed when all readings are back to nomal.

Pregnancy
Epirubicin should not be given to you i you are pregnant, because it ¢an cause senous birth defects.

Female patients shoud also avoid gettng pregnant while being tresbed with epirubicin and for at least st months
aftersards. Male patients receiving epirubicin should take adequate precautions to ensure tat their pariner does not
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become pregnant for the same percd. Fyou are consdening becoming parents after the treatment, you should dscuss
this with your doctor.

Men wiho wish te father children in the future shoukd seek adwvice about freezing sperm befiore the epirubicin ireatment is
started.

Breasi-feeding

Epirubicin should not be given 1o you § you are breast-feeding, as epinubacn might pass into breast mik and affiect the
biaby.

Driving and using machines:

Epirubicin freatment should not aSzct your ability to drive, but § you feel unwell, you should not drive or operate machinery.
Being given epirubicin at the same time as other medication

Epirubicin is ofien used in combination with ofher cytoboxic drugs.

Care is required if epirubicin is administered at the same time as cmetidine, a drug used for siomach ulcers.

Tell your doctor or pharmacist about medicines you are cumenty taking or have taken recenty. This also applies to
medizines you may have bought yourself from a pharmacy or supermarket.

3. HOW EFIRUBICIN COMCENTRATE FOR SOLUTION FOR INJECTION OR INFUSION WILL BE GIVEN TO
Yo

Epirubicin Concentrate for Selution for Injection or infusion wil anly be given fo you under the supenision of a dochor
specialised m this type of treatment.

The dosage of epirubicin depends on the condition you are being treated for, your response o the therapy and other
rmedization you are being given. The epinibicin concentrate should be diuted before wse with a solution of sodum
chloride or gucose and geen as an injection or infusion {drio) imo a ven. IT SHOULD NOT BE INJECTED INTO THE
MUSCLE OR SPINE.

The usual dosape of epirubicin s 80-B0mg per sguare metre of body surface area, given by injection over three 1o
fiwe minutes at 21 days intenals.

In the treatment of small cell lung cancer, a higher dose of 120 mg per square metre of body surface area is given by
injection ower three to five minutes, or by infusion over 20-30 minutes, every three wesks. In the treatment of non-
small cell lung cancer, is the usual dose is 135mg per square metre of body surface area given by injection ower
three to five minutes or by infusion ower 20-30 minutes every three weeks. Atematively,thres daly doses of 45mg
per square metre of body surface area can be given by injection over three 1o five minutes, or by imfusion over 20-30
minutes, every three wesks.

Cosage wil be reduced if you have a low level of white blood cefs in your body, are elderly, hawve liver problems, or if
the drug is used in combination with other cylotoxic drugs.

Eprubicin can also be given directly into the bladder to treat bladder cancer or to stop recurence after bladder
surgery to remove the cancer. The dose will depend upon the type of bladder cancer.

‘Yeur general condition and your response to the freatment will be closely observed before, during and afier the epirubicin
treatment.

4. POSSIBLE SIDE EFFECTS

Lz any other medcaion, epirubicin may cause side-effects.

Thess nclude temporarny hair loss and lack of beard growth in males, navsea, vomiting, darhoea, constipatien, and sore
mouth or tengue (usualy fiee fo ten days after the stant of treatment). Patients treated for bladder cancer may

experience a burning sensation when passng water (uring) or notice a litle blood in the urine.

Epirubicin Concentrate is a red soluticn. Youw may notice this red colour when you pass water for up to two days. This
is mormnal and nothing to womy about.

Az wel as killing the cancer cels, the medicine may a'so affect some of your own cells especally the cells in your
blood. This may make you anaemic or prone 1o infections or o bieeding or bruising easily. If you think you have an
infection, a sore throat, mouth ulcers, fever, chills or achiness you should contact your doctor.

Rarely, patients have developd leukasmia some time after being given epirubicin together with other cylotome drugs.

Pain may occur temporanly at the injection site.

Alergic reactions o epinubacn can oocwr, with wheezing, a skn rash or swelling of your lips, eyes ortongue. You shoud
contact your doctor immediately if you develop such symptoms.
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Epirubizin can harmn unbom babies {see secton on pregnancy). It may also affect fertilty in men and women.

If wou get any epirubicin in youw eyes you should rinse with lots of water and tell your docior or nurse immediately.
If you notice any side-effects not mentioned in this leaflet, please tell your docior or nurse.

3. STORING EFIRUBICIN

Keep out of the reach and sight of chidren

Store in a refrigerator

Do not use after the expiry date siated on the labs!l.

After divtion, Chemizal and physical in use stabity has been demonstrated for seven days at 25°C (Epirubizin
Img/mi Infusion Solution Prepared with Glucose 5%), 28 days at 2-8=C and seven days at 25C (Eprrubicin Tmg'ml
Infusion Solution Prepared with Sedium Chicride 0.8%) and 238 days at 2-B=C and four days at 25°C (Epirubicin
0.1mgiml Infusicn Solution Prepared with Glucose 5% or Sodium Chicride 0.832)

From a microbiclogical point of view, the product should be used immediately. | not used immediately, in-use

storage times and conditions peior fo use are the responsility of the uwser and would not mormaly be longer than 24
howrs at 2-B°C. unless opening and dilubien has taken place in controlled and validated aseptic condtions.

This leaflet was prepared in October 2005

SUMMARY OF PRODUCT CHARACTERISTICS

1. HAME OF THE MEDICINAL PRODUCT
Eprubicin 2mgml Concentrate for Sofution for Injection or Infusion
2. GUALITATIVE AND QUANTITATIVE COMPOSITION
1ml contans 2mg of epirubicin hydrochloride
Each Sml vial contans 10mg of epirubicin hydrochloride
Each 28ml via contains S0mg of epirubicin hydrochlonds
Each 50ml vial centains 100mg of epirubicn hydrochlonde
Each 100m| wial contains 200mg of eprubicin hydrochionde
For excipients, see 8.1
3. PHARMACEUTICAL FORM
Cioncentrate for sclution for injection or infusion
Clear, red solubion, free of particles
CLINICAL PARTICULARS
4.1. Therapeutic indications

Epirubicin has produced responsas in a wide rangs of neoplastic conditions, including breast, ovarian,
gastric, lung and colorectal carcinomas, ma“gnant lymphomas. leukaemias and multiple myeloma.

niravesical administration of epirubicin has besn found to be bensficial in the treatment of papilany
transitional cell carcinoma of the bladder, carcinoma-in-situ and in the prephylaxis of recumrences after
transurethral resecton.

4.2 Posology and method of administration

niravenous Administration:

Epirubicin 2rmgfm| Concentrate for Solution for Injection or Infusion should be diluted before use with 0.8%
sodium chlorde or 5% glucose solutions.

Epirubicin is not active when given crally and shoud not be imjected intramusculary or mtrathecally.
't s advisable o give the drug via the tubing of a freehy-running |.V. saline infusion afier checking that the

needle is well placed in the vein. This method minimises the rsk of drug exiravasaton and makes sure that
the vein is flushed with saline afier the adminisiration of the drug. Extravasation of epirubicn from the ven
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during injection may give rise to severs tissue lesions, even necrosis. Wenous sclerosis may resu’t from
injection into small vessels or repeated injectons into the same vein.

Aduits and the aldery
Conventional doses:

When epirubicin s used as a single agent, the recommended dosage in adults i 80-B0 mgin® body area;
the drug should be injected |V, ower thres to five minutes and. depending on the patient's
haematormedullary status, the dose shouwld be repeated at 21-day nienvals.

Dwose modification (reduction) foliowing signs of foxicty (specifica’y severs neutropenianeutropenic fever
and thromibocytopenia, which could persist on Day 21 after the first dose) could be required or the following
dose could be delayed, as in the case of Bver impaiment.

High doses:

Epirubicin as a single agent for the freatrment of lung cancer at high doses should be administersd
accordng fo the fellowing regimens:

+ Smaill call lung cancer (previcusly untreated): 120 mgim® day cne, every three weeks.

» Mon-small cell IungE cancer (squamous, lange call, and adenocarcnoma previously untreated): 135 mgém®
day one or 45 mg/m® day one, two, thres every thres weeks.

The drug showd be given as an |V, bolus over three o five minutes or as an mfusion up to 30 minutes.
Lower doses (60-75 mgim® for conventional reatment and 105-120 mgim? for high dose schedules) are
recommended for patients whose bone mamow function has aready been impared by previous
chemotherapy or radiotherapy, by ape, or by neoplastic bone-rmamow infiltraton. The fotal dose per cycle
may be divided owver two to thres successive days.

Combination therapy:

When the drug is used in combination with other anti-tumour agenis, the doses need to be adeguately
reduced.

Hepafic impaiment:

Since the major reute of elimination of epirubizin is the hepatobiliary system, the dosage shoud be
reduced in patients with impaned Fver function, in order fo aveid an increase of overall towicity. Moderate
liwer impairment (bilirubin: 1.4-3 mg/100 ml} reguires a 50% reduction of dose, while severs impairment =
Irmgd 100 ml) necessitates a dose reduction of T5%.

Renal impaiment:

Moderate renal impairment does not appear 1o require a dose reduction in wew of the limied amount of
epirubicin excreied by this route.

niravesical administration:

Epirubizin can b= given by infravesical administration for the freatment of superfica’ bladder cancer and
carcinoma-n-stu. It should not be used in this way for the treatrment of invasive turmours which have
penefrated the bladder wal where systemic therapy or surgery s more appropriate. Epirubicin has also
been successfully used intravesically as a prophylactic agent after fransurethral resection of superfical
tumowrs in order to prevent recumences.

While many regimens have been used, the folowng may be helpful as a gude: for therapy, 8 x weekly
instillations of 50 mg/E0ml (diluted with safme or distfed sterile water). In the case of local toxcity
{chemical cysttis). a dese reduction to 30 mg'50m is advised. For carcinoma-n-situ, degending on the
individual tolerability of the patient, the dose may be increased up fo 80 mp/S0 mi. For prophylaxs, 4 x
weekly administrations of 50 mg/S0 ml followed by 11 x monthly mstillations at the same dosage, is the
schedu's most cormmaonly used.

The solution should be retained intravesically for one hour. To avoid undue diution with urne, the patient
should be instructed not 1o drink any fuid in the 12 hours pror to nstillation. During the nstillation, the
patent shiould be rotated occasionally and should be instructed to void at the end of the instillation time.
Children:

Mot recormmiended, due to lack of data on use n children.

Confraindications

Epirubicin 2mgiml| Concentrate for Solution for Injection or Infusion is confraindicated in patients with
rmarked myelosuppression mduced by previous treatment with other anti-tumour agents or by radictherapy
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and in patients aready treated wih maximal curmulative doses of other anthracyclines such as doxorubicin
or daunorubicin. The drug is contraindicated in patents with cument or previcus hestory of candiac
irmpairment.

Special warnings and precautions for use

Epirubecin 2rmg/ml Concentrate for Sofution for Injection or Infusion should be administered only under the
supendsion of gualifed physicians experienced in antiblastic and cytotoxic therapy. Treatment with high
dose Epinubicin 2mgfml Concentrate for Solution for Injection or Infusion in particular reguires the
availability of facilities for the care of possible cincal complications due o myelosuppression. Initial
trzatment calls for a careful baseline monitoring of vanious laboratory parameters and cardiac function.

During each cycle of treatment with Epirubicn 2mgiml Concentrate for Solution for Injection or Infusicn,
patients must be carefully and frequently monitored. Red and white bloed cells, neutrophils and platelet
counts shou'd be carefully assessed both before and during each cycle of therapy. Leukopenia and
neutropenia are usually transient with conventiona’ and high-dose schedules, reaching a nadir between the
10th and 14th day and retuming to normal values by the 21st day; they are more severe with high dose
schedules. Very few patients. even receiving high doses. experience thrombocytopenia (< 100,000
plateletsimm™).

Before starting therapy and if possible during treatment, liver function should be evaluated (aspartate
fransaminase, alanine transaminase, alkaline phosphatase, biirubin). A cumulatve dose of 800-1000
mig/m* should only be exceeded with extreme caution with both conventional and high doses.

Abowe this level the risk of imeversible congestive cardiac failure increases greatty. There is objective
evidence that cardiac toxicity may cccur rare'y below this range. Howewer, cardiac function must be
carefuly monitored during reatment to mmirmese the sk of heart failure of the type described for other
anthracyclines.

Heart failure can appear even several weeks after discontinuing freatrment, and may prove unresponsve o
specific medizal reatment. The potential risk of cardictowcity may increase in patents who have received
concomitant. or prior, radictherapy o the mediastnal pericardial area.

n estabishing the maximal cumulative doses of eprulbicn. any concomitant therapy with potentially
cardictoxic drugs should be taken into account. [t is recommended that an ECG befere and after each
treatment cyce should be camied out. Alterations in the EC(G tracing, such as flattening or inversion of the
T-wave, depression of the 5-T segment, or the onset of arrhythmias, generally transient and reversibie,
need not necessarily be taken as indications to discontnue treatment.

Cardicmyopathy induced by anthracycines, s associated with a perssstent reduction of the QRS voltage,
prolongation beyond normal limits of the systolic intenval (PEPILVET) and a reduction of the ejection
fraction. Cardiac monitoring of patients receiving epanubicin freatment is highly important and it is advisable
to assess cardiac function by non-invasive technigues such as BECG, echocardiography and, if necessary,
measurement of ejection fraction by radionuchde angiography.

Like other cytotoxic agents, epirubicin may induce hyperuricaemia as a resu't of rapid lysss of neoplastic
cells, Biood unic acid leve's should thersfore be carefully checked so that this phenomenan may be
controfied pharmacologically.

Epirubecin 2rmg/ml Concentrate for Sofution for Injection or Infusion may impart a red colour to the urine for
one o two days after administration.

This medicnal product contans 0.77mmol of sedium in each Smi vial, 2.85mmal in each 25ml vial,
7. 70rmmaol in each 50mlvial and 15 40mmol in each 100ml via!. To be faken into consideration by patients
on & controlled sodium det.

Interaction with other medicinal preducts and other forms of interaction

It is mot recommended that Epirubicin 2mgiml Concentrate for Solution for Injection or Infuesion be mixed
with other drugs (see Section 8.2 Incompatib®ies). Howewer, Epirubicin 2mgim! Concentrate for Solution
for Injection or Infusion can be used n combination with other anti-cancer drugs.

Cimetdine ncreases formation of the active metabolite of epirubicin and exposure fo unchanged eprubicn
by pharmacoknetc interaction.

Pregnancy and lactation

There is no conclusive mfommation as to whether epirubicin may adversely affect human fertility or cawse
teratogeness. Expermental data, however, suggest that epirubicin may harm the foetus. This product
should not normally be administered to patients who are pregnant or to mothers who are breast-feeding.
Like most other ant-cancer agents, epirubicin has shown mutagenic and carcinogenic properties in
animals.

Effects on ability to drive and use machines
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There have been no reports of particu’ar adverse events relating to effects on ability to drve and to use
machines.

4.8 Undesirable effects
Apart from myelosuppression and cardictoxicity, the following adverse reactions have been described:

= Alopecia, normally rewersible, appears in 80-80% of treated cases:; it is accompanied by lack of beard
growt™ in males.

= Mucosiis may appear fve to ten days after the star of treatment, and usualy invclves stomatdis with
areas of painful erosions, mamnly along the side of the tongue and the sublingual mucosa.

= Gastro-intesting’ disturbances, such as nausea, vomiting and diarrhosa
» Hyperpyrexia.
Fever, chi's and urticana have been rarely reported; anaphylaxs may occur.

High doses of epirubicin have been safely administered in a large number of untreated pabients having
warcus solid tumowrs and have caused adverse events which ane no different from those seen at
conwentional doses with the exception of reversible severs neutropenia (< 500 neutrophilsimm?® for = 7
days) which occurred in the majority of patients. Only a few patients required hospitalisation and supportive
therapy for severe infectious complications at high doses.

Dwring mfravesical adminstration, as drug absorption is minimal, systemic side effects are rare: more
frequently chernical cystiis, sometimes hasmomhagic, has been chserved.

Haematologe:

The occurrence of secondary acube myeloid leukaemia with or without a pre-leukaemic phase has besn
reported rarely in patients concumently freated with epirubicin in association with DNA- damaging
antneoplastic agents, such cases coud have a short {one to three year) latency peniod.

4.9, Owerdose

Wery high single doses of epirubacin may be expecied to cause acute myocardial degeneration within 2
hours and severe myelosuppression within 10-14 days. Treatment should aim fo support the pabent during
this period and should ut®se such measures as blood transfusion and reverse barmer nursing. Delayed
cardiac failure has been seen with the anthracyclines up to six months after the overdose. Patients should
be observed carefully and should, if signs of candiac faiure arise, be treated along conventional fnes.

PHARMACOLOGICAL PROPERTIES

3l Pharmacodynamic properties

ATC Code - LD1DB03
ATC Group - Antinecplastic agents. cytotoxic antibactics and related substances

The mechanism of acticn of epirubicin is related to i4s abTty 1o bind to DMNA. Call culture studies hawve
shiown raped cell penetration, localisaton in the nucieus and inhibidion of nucleic acid synthesis and mitosis.
Epirubecin has prowed to be active on a wide spectrum of experimental tumowrs inciuding L1210 and 3838
leukaemias, sarcomas 58180 (sobd and ascitic forms ). B16 melanoma, mammary carcnoma. Lewis lung
carcinoma and colon carcimoma 38. It has also shown activity against human tumours tfransplanted into
athymic nude mice (melanoma, mammary, lung, prostatic and ovaran carcinemas).

3.2 Pharmacokinetic properties

n patients with normal hepatic and renal function, plasma levels after intravencus injection of 80-150
migém’® of the drug follow a th-exponential decreasing pattemn with a very fast first phase and a slow
termina’ phase with a mean half-fe of about 40 hours. These doses are within the limits of
pharmacokinetc linearity both in terms of plasma clearance values and metabolic pathway. The major
mefaboites that have besn identfied are epirubicing! {13-0H eprubicn) and glucuronides of epirubicin and
epirubicing.

The 4'-C-glucuronidation distingusshes epirubicin from doesrubicin and may account for the faster
eliminatizn of epirubscin and its reduced toxicity. Plasma levels of the man metabolite, the 13-0H
derivatve (epirubicnal] are consistently lower and viriually parallel those of the unchanged drug.
Epirubecin is eliminated mainly through the iver; high plasma dearance values (0.9 1/min) indicate that this
slow elimination is due to extensive tissue dsirbution. Urnary excretion accounts for approximately B-107%
of the admmistered dose in 48 hours.

Biliary excretion represents the major route of efmination, about 40°% of the administered dose being
recovered in the bile in 72 hours. The drug does not cross the biood brain bamier.
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33 Preclinical safety data

Mo further imformation is given.
PHARMACEUTICAL FARTICULARS
B.1. List of excipients

Sodium chicride

Hydrochlorc acid

Water for mections
6.2, Incompatibilities

Prolonged contact with any solution of an alkaline pH showd be avcided as it will result in hydrolysss of the
drug.

Epirubicin should not be mixed with heparin due o chemical incompathbility which may lead to precipitation
when the drugs are in certain proportions.

Epirubicin can be used in combination with other anttumour agents, but it is not recommended that it be
rmixed with other drugs.

6.3 Shelf life

Two years —unopensd
After dilufion, see section 6.4 Specdial precautions for storage.

Dfscard any unused sclution immediately after use.
6.4 Special precautions for storage

Store at 2-8°C.

Keep container in the outer carfon.

After dilufion=-

Epirubicin 1mgiml Infusion Solution Prepared with Glucose 3%
Chemical and physical in use stabilty has been demonstrated for seven days at 25°C.

Epirubicin 1mgiml Infusion Solution Prepared with Sodium Chloride 0.9%
Chemical and physical in use stabilty has been demonstrated for 28 days at 2-8°C and seven days at
25°C.

Epirubicin 0_imgiml Infusion Solution Prepared with Glucose 3% or Sodium Chloride 0.9%
Chemical and physical in use stabilty has been demonstrated for 28 days at 2-8°C and four days at 25°C.

From a microbiclogical point of wew, the product shou'd be used immediately. I not used immediately, in-
use siorage times and conditicns prior to use are the responsibly of the user and would not nomally be
longer than 24 howrs at 2-82C. unless opening and diluton has taken place in controlled and validated
aseplic conditions.

B.3. Mature and contents of container
Epiruhicin 2mg'mi Concenfrafe for Solufion for injechon or infusion (10mg in Sm):-
Cilourless Type | glass vial with a nominal capacity of Sml with fluropotymer-coated chiorobuty! rubber
stoppers and aurmmum overseal.
Packs of 1 vial containing Sml of Epirubacin 2mgiml Concentrate for Solution for Inpection or Infusion.
Epiruhicin 2mg'mi Concenfrafe for Solufion for injection or infusion (30mg in 25mi)-
Cilourless Type | glass vial with a nominal capacity of 50mi with flurcpolymer-coated chionobutyl rubber
stoppers and aurmmum overseal.
Packs of 1 vial containing 25ml of Epirubicin 2mg/mi Concentrate for Solution for Injection or Infusion.
Epirubicin 2mg'mi Concenfrafe for Solufion for injection or infusion (100mg in 30mi):-
Cilourless Type | glass vial with a nominal capacity of S0mi with flurcpolymer-coated chiorobutyl rubber

stoppers and alurmmum overseal.
Packs of 1 vial containing 50ml| of Epirubicn 2mg/mi Concentrate for Solution for injection or Infusion.
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Epirubicin 2mgéimi Concenfrate for Solufion for njection or infusion (200mg in 100mi)-

Ciodourless Type | glass vial with a nominal capacity of 100ml with fluropolymer-coated chlomobuty rubber
stoppers and aummum overseal.
Packs of 1 vial containing 100ml| of Eprubicin 2mg/mi Concentrate for Selution for Injection or Infusion.

G.6. Instructions for use and handling
Epirubicin 2mgimiConcentrate for Solution for Injection or infusicn should be diuted before use with 083
sodium chlonde or 5% glucose solutions.
The following protective recommendations are given dus to the toxic nature of this substance:
» Personnel should be frained in gooed technigue for hand®ng.
» Pregnant staff shoud be excluded from working with this dnug.
» Personnel handling Epirubicn 2mg/mi Cencentrate for Solution for Inpection or Infusion should wear
protective clothing: goggles. gowns and disposable gloves and masks.
» Al iterns used for administration or cleaning, including gloves, should be placed in high-risk, waste
dispesa’ bags for high termperature incneration.
Spillage or leakage should be treated with dilute sodium hypochlorite (1% avalable chiorne) soiution,
preferably by soaking, and then water. A1 cleaning materals should be disposed of as indicated previously.
Accidental contact with the skin or eyes should be treated immediately by copious lavage with waler, or
soap and water, or sodium bicarbonate solution; medical atiention should be sought.
ADMINISTRATIVE DATA
T. MARKETING AUTHORISATION HOLDER
CP Pharmaceutica’s Lid
Ash Rioad Morth
Wrexham
LL13 BUF
LK,
T. MARKETING AUTHORISATION MUMEBER
Epirubicin 2mgiml Concentrate for Solution for Injection or Infusion {10mg in Smi) — PL D4543/0491
Epirubicin 2mgiml Concentrate for Solution for Injection or Infusion (30mg in 25ml) — PL 045400482
Epirubicin 2mgiml Concentrate for Solution for Injection or Infusion {100mg in 50ml) — PL 0454310403
Epirubicin 2mg/ml Concentrate for Solution for Injection or Infusion (200mg in 100ml) — PL 04543/04B4
a DATE OF FIRST AUTHORISATION/RENEWAL OF THE  AUTHORISATION
10 DWTE OF REVISION OF THE TEXT
20" Ockober 05
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Epirubicin |gsos e, Epirubicin Epirubici
2 mg/m I hydrochlonic acid and watsr for injections. 2 mg/ml Concentrate for Solution

Alao containg sodium chlorids,

for Injection or Infusion
Discard ary unused solution

Concentrate for Solution | [ i@ diected by the physiclan. | cgncentrate for Solution

for Injection or Infusion | us=. for Injection or Infusion | immediatsly sfter uss.
For single use only. . From a microbiological point of view,
Each vlal contalns 10mg of c":ﬂ: sl the rexchand i ghalcf Each vlal contains 10mg ;hm_ducrtyu;ould ul:::-_ed -
ikdran. irni iataly. If not imm ¥,
epirublein hydrochloride IN | g coniner in the cuter carten, of eplrublcin hydrochloride | [T o L o canditions
Sm| of solution Stors in a refrigerator. In Smi of solution priorta uss ars the responsibility of the
: oy s . g 9 us=r and would not normally bs longer
For |!'1tlrav9nous Iadmllnlstrah on | |DILUTE BEFORE USE For Iptra\relmaus :'admlln iStration | jhan 24 hours at 2-8°C, uniess opening
by injection or infusion after by injection or infusion after | and dilwion has taken placs in
dilution according to dilution according to e
directions or for intravesical directions or for intravesical )
PL 4543/0401
use use Pmd.lctLio-emco_holdor
- sl01272717277727 -m) P 4
‘Wirasharm, LL12 SUF, LK.

1 Vial
Epirubicin
2mg/ml

Concentrate for Solution
for Injection or Infusion

10mg in 5ml
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LABEL

EplruBmm 2mg?m| g

Concentrate for Solution for Injection or Infusion ¥

Each vial contains 10mg of epirubicin
hydrochloride in 5ml of solution

For iv injection or infusion after dilution or for intravesical use
PL 04343/0491
GB CP Pharmaceutleals Ltd, 42h Roed Morth, Wresham, LL12 SUF, UK. Sml
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Also contains sodium chloride, hydrochloric acid and water for § 25ml §|
injections. - - = =
Dose: as drected by the physician. Epirubicin 2mg/ml 3
Please read the enclosed leaflet before use. . R .
For single use only. Concentrate for Solution for Injection or
Keep out of the reach and sight of childran. Infusgion o
Keep container in the outer carton. Store in a refrigerator. Each vial contains 50“19 of E
g‘fggjfi’;oomf e epirubicin hydrochloride in 25ml of 2
. - a

Discard any unused solution immediately after use. solution e
From a microbiological point of view, the product should be used For intravenous administration by injection or
immediately. If not used immediately, in-use storage times and infusion after dilution according to directions or for =
conditions prior to use are the responsibility of the user and would not intravesical use 2
normally be longer than 24 hours at 2-8°C, unless opening and dilution s
has taken place in controlled and validated aseptic conditions. Marketing Authcrisation holder GF Fh uticala Ltd,

. i PLO4543/0492 @ Aah Flolang Noﬂﬁb:he::am. Lleirﬁ auF TJTKH'IEEG : §

100%

Batch number and expiry date to be overprinted
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1 Vial
Epirubicin
2mg/mil

Concentrale for Solution lor
Injection or Infusion

100mg in 50ml
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LABEL

Also contains sodium chioride, hydrochloric acid and water for § 50ml g
injections. - - = kS
Doseas drecid by he pysian. Epirubicin 2mg/ml :
| ad th losed leaflet X . = 5

,P:D?a:i:; mez:{r 08 ore use Concentrate for Solution for Injection or
Keep out of the reach and sight of children. Infusion m
Keep container in the outer carton. Store in a refrigerator. Each vial contains 1ggmg of 3
g‘}:ﬁfﬂ:c’oﬁg ges epirubicin hydrochloride in 50m| of 8
Discard any unused solution immediately after use. solution L]
From a microbiological point of view, the product should be used For infravenous administration by injection or
|mme_d_|ately. _If not used immediately, in-use storage times and infusion after dilution according to directions or for =
conditions prior to use are the responsibility of the user and would not intravesical use z
normally be longer than 24 hours at 2-8°C, unless opening and dilution &
has taken place in controlled and validated aseptic conditions. Marksting Autherisation holder GP icals Ltd,

. b PL 0454370493 €8 iahoad North, Wresham, L QUF, UK. §
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1 vial
Epirubicin
2mg/ml

Concentrate for Solution
for Injection or Infusion
200mg in 100ml
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AT
Also contains sodium chloride, hydrochloric acid and water for 3 100ml :'r;.
injections. 3 = = = 5
Dose: a drected by the physiian. s Epirubicin 2mg/ml 3
Please read the enclosed leaflet before use. . . .

For single use only. Concentrate for Solution for Injection or
Keep out of the reach and sight of children. Infusion m
Keep container in the outer carton. Store in a refrigerator. Each vial contains 200mg of E.
?}'}ggfuigﬂoﬁf USE epirubicin hydrochloride in 100ml g
- 1 [
Discard any unused solution immediately after use. of solution -
From a microbiological point of view, the product should be used For intravenous administration by injection or
|mme_d_|ate|y. _If not used immediately, in-use storage times and infusion after dilution according to directions or for z
conditions prior to use are the responsibility of the user and would not intravesical use B
normally be longer than 24 hours at 2-8°C, unless opening and dilution =
has taken place in controlled and validated aseptic conditions. Marketing Authorisation holder CP Pharmaceuticals Ltd, a
P ’ PL 04543/0404 &L Ash Road North, Wrexham, LH3 QUF, UK. 2
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