SUMMARY OF PRODUCT CHARACTERISTICS
1. Name of the medicinal product
CIPROCEL (Ciprofloxacin Intravenous Infusion BP 200mg/100ml)

2. Qualitative and quantitative composition
Each 100 ml contains:

Ciprofloxacin Hydrochloride BP 200 mg

eq. to Ciprofloxacin

Sodium Chloride BP 0.9 % w/v

Water for Injection BP Q.S.

3. Pharmaceutical form
Solution for infusion.
Clear, nearly colourless to slightly yellowish solution.

The pH-value of the solution for infusion ranges from 3.9 to 4.5.

4. Clinical particulars
4.1 Therapeutic indications

CIPROCEL solution for infusion is indicated for the treatment of the
following infections. Special attention should be paid to available
information on resistance to ciprofloxacin before commencing therapy.
Consideration should be given to official guidance on the appropriate use of
antibacterial agents.

Adults

* Lower respiratory tract infections due to Gram-negative bacteria

- broncho-pulmonary infections in cystic fibrosis or in bronchiectasis

- pneumonia

Children and adolescents

* Broncho-pulmonary infections due to Pseudomonas aeruginosa in patients
with cystic fibrosis

* Complicated urinary tract infections and acute pyelonephritis

* Inhalation anthrax (post-exposure prophylaxis and curative treatment)

4.2 Posology and method of administration

Posology

The dosage is determined by the indication, the severity and the site of the
infection, the susceptibility to ciprofloxacin of the causative organism(s), the



renal function of the patient and, in children and adolescents the body
weight.

The duration of treatment depends on the severity of the illness and on the
clinical and bacteriological course.

After intravenous initiation of treatment, the treatment can be switched to
oral treatment with tablet or suspension if clinically indicated at the
discretion of the physician. IV treatment should be followed by oral route as
soon as possible.

In severe cases or if the patient is unable to take tablets (e.g. patients on
enteral nutrition), it is recommended to commence therapy with intravenous
ciprofloxacin until a switch to oral administration is possible.

Treatment of infections due to certain bacteria (e.g. Pseudomonas
aeruginosa, Acinetobacter or Staphylococci) may require higher ciprofloxacin
doses and co-administration with other appropriate antibacterial agents.
Treatment of some infections (e.g. pelvic inflammatory disease, intra-
abdominal infections, infections in neutropenic patients and infections of
bones and joints) may require co-administration with other appropriate
antibacterial agents depending on the pathogens involved.

Elderly patients

Elderly patients should receive a dose selected according to the severity of
the infection and the patient’s creatinine clearance.

Method of Administration

CIPROCEL solution for infusion should be checked visually prior to use. It
must not be used if cloudy.

Ciprofloxacin should be administered by intravenous infusion. For children,
the infusion duration is 60 minutes.

In adult patients, infusion time is 60 minutes for 400 mg CIPROCEL
solution for infusion and 30 minutes for 200 mg CIPROCEL solution for
infusion. Slow infusion into a large vein will minimise patient discomfort
and reduce the risk of venous irritation.

The infusion solution can be infused either directly or after mixing with
other compatible infusion solutions.

4.3 Contraindications
* Hypersensitivity to the active substance, to other quinolones.

* Concomitant administration of ciprofloxacin and tizanidine.

4.4 Special warnings and precautions for use

The use of Ciprofloxacin should be avoided in patients who have experienced
serious adverse reactions in the past when using quinolone or
fluoroquinolone containing products. Treatment of these patients with



Ciprofloxacin should only be initiated in the absence of alternative treatment
options and after careful benefit/risk assessment.

Severe infections and mixed infections with Gram-positive and anaerobic
pathogens

Ciprofloxacin monotherapy is not suited for treatment of severe infections
and infections that might be due to Gram-positive or anaerobic pathogens.
In such infections ciprofloxacin must be co-administered with other
appropriate antibacterial agents.

Streptococcal Infections (including Streptococcus pneumoniae)

Ciprofloxacin is not recommended for the treatment of streptococcal
infections due to inadequate efficacy.

Genital tract infections

Epididymo-orchitis and pelvic inflammatory diseases may be caused by
fluoroquinolone-resistant Neisseria gonorrhoeae isolates.

For epididymo-orchitis and pelvic inflammatory diseases, empirical
ciprofloxacin should only be considered in combination with another
appropriate antibacterial agent (e.g. a cephalosporin) unless ciprofloxacin-
resistant Neisseria gonorrhoeae can be excluded. If clinical improvement is
not achieved after 3 days of treatment, the therapy should be reconsidered.

Urinary tract infections

Resistance to fluoroquinolones of Escherichia coli — the most common
pathogen involved in urinary tract infections — varies across the European
Union. Prescribers are advised to take into account the local prevalence of
resistance in Escherichia coli to fluoroquinolones.

Hypersensitivity

Hypersensitivity and allergic reactions, including anaphylaxis and
anaphylactoid reactions, may occur following a single dose and may be life-
threatening. If such reaction occurs, ciprofloxacin should be discontinued
and an adequate medical treatment is required.

Vision disorders

If vision becomes impaired or any effects on the eyes are experienced, an eye
specialist should be consulted immediately.

Photosensitivity

Ciprofloxacin has been shown to cause photosensitivity reactions. Patients
taking ciprofloxacin should be advised to avoid direct exposure to either
extensive sunlight or UV irradiation during treatment.

4.5 Interaction with other medicinal products and other forms of

interaction



Effects of other products on ciprofloxacin:

Drugs known to prolong OT interval

Ciprofloxacin, like other fluoroquinolones, should be used with caution in
patients receiving drugs known to prolong QT interval (e.g. Class IA and III
anti-arrhythmics, tricyclic antidepressants, macrolides, antipsychotics)

Probenecid

Probenecid interferes with renal secretion of ciprofloxacin. Co-
administration of probenecid and ciprofloxacin increases ciprofloxacin
serum concentrations.

Effects of ciprofloxacin on other medicinal products:

Tizanidine

Tizanidine must not be administered together with ciprofloxacin. In a
clinical study with healthy subjects, there was an increase in serum
tizanidine concentration (Cmax increase: 7-fold, range: 4 to 21-fold; AUC
increase: 10-fold, range: 6 to 24-fold) when given concomitantly with
ciprofloxacin. Increased serum tizanidine concentration is associated with a
potentiated hypotensive and sedative effect.

Methotrexate

Renal tubular transport of methotrexate may be inhibited by concomitant
administration of ciprofloxacin, potentially leading to increased plasma
levels of methotrexate and increased risk of methotrexate-associated toxic
reactions. The concomitant use is not recommended.

Other xanthine derivatives

On concurrent administration of ciprofloxacin and caffeine or pentoxifylline
(oxpentifylline), raised serum concentrations of these xanthine derivatives
were reported.

Phenytoin

Simultaneous administration of ciprofloxacin and phenytoin may result in
increased or reduced serum levels of phenytoin such that monitoring of drug
levels is recommended.

Lidocaine

It was demonstrated in healthy subjects that concomitant use of lidocaine
containing medicinal products with ciprofloxacin, a moderate inhibitor of
CYP450 1A2 isozyme, reduces clearance of intravenous lidocaine by 22%.
Although lidocaine treatment was well tolerated, a possible interaction with
ciprofloxacin associated with side effects may occur upon concomitant
administration.

Sildenafil

Cmax and AUC of sildenafil were increased approximately twofold in healthy
subjects after an oral dose of 50 mg given concomitantly with 500 mg



ciprofloxacin. Therefore, caution should be used prescribing ciprofloxacin
concomitantly with sildenalfil taking into consideration the risks and the
benefits.

Vitamin K antagonists

Simultaneous administration of ciprofloxacin with a vitamin K antagonist
may augment its anti-coagulant effects. The risk may vary with the
underlying infection, age and general status of the patient so that the
contribution of ciprofloxacin to the increase in INR (international normalised
ratio) is difficult to assess. The INR should be monitored frequently during
and shortly after co-administration of ciprofloxacin with a vitamin K
antagonist (e.g., warfarin, acenocoumarol, phenprocoumon, or fluindione).

4.6 Pregnancy and lactation

Pregnancy

The data that are available on administration of ciprofloxacin to pregnant
women indicates no malformative or feto/neonatal toxicity of ciprofloxacin.
Animal studies do not indicate direct or indirect harmful effects with respect
to reproductive toxicity. In juvenile and prenatal animals exposed to
quinolones, effects on immature cartilage have been observed, thus, it
cannot be excluded that the drug could cause damage to articular cartilage
in the human immature organism / foetus.

As a precautionary measure, it is preferable to avoid the use of ciprofloxacin
during pregnancy.

Breast-feeding

Ciprofloxacin is excreted in breast milk. Due to the potential risk of articular
damage, ciprofloxacin should not be used during breast-feeding.

4.7 Effects on ability to drive and use machines

Due to its neurological effects, ciprofloxacin may affect reaction time. Thus,
the ability to drive or to operate machinery may be impaired

4.8 Undesirable effects

Common: Nausea, Diarrhoea

Uncommon: Headache, Dizziness, Sleep disorders, Taste disorders,
Vomiting, Rash, Pruritus

Rare: Leukopenia, Anaemia, Neutropenia, Leukocytosis, Allergic reaction,
Hyperglycaemia

Very Rare: Haemolytic anaemia, Visual colour distortions, Migraine

Reporting of suspected adverse reactions

Reporting suspected adverse reactions after authorisation of the medicinal
product is important. It allows continued monitoring of the benefit/risk
balance of the medicinal product. Healthcare professionals are asked to
report any suspected adverse reactions via the National Regulatory



Authority.

4.9 Overdose

An overdose of 12 g has been reported to lead to mild symptoms of toxicity.
An acute overdose of 16 g has been reported to cause acute renal failure.

Symptoms in overdose consist of dizziness, tremor, headache, tiredness,
seizures, hallucinations, confusion, abdominal discomfort, renal and hepatic
impairment as well as crystalluria and haematuria. Reversible renal toxicity
has been reported.

Apart from routine emergency measures, ,e.g. ventricular emptying followed
by medical carbon, it is recommended to monitor renal function, including
urinary pH and acidify, if required, to prevent crystalluria. Patients should
be kept well hydrated. Calcium or magnesium containing antacids may
theoretically reduce the absorption of ciprofloxacin in overdoses.

Only a small quantity of ciprofloxacin (<10%) is eliminated by haemodialysis
or peritoneal dialysis.

In the event of overdose, symptomatic treatment should be implemented.
ECG monitoring should be undertaken, because of the possibility of QT
interval prolongation.

5. Pharmacological properties
5.1 Pharmacodynamic properties
Pharmacotherapeutic group: Fluoroquinolones, ATC code: JO1MAO2

Mechanism of action

As a fluoroquinolone antibacterial agent, the bactericidal action of
ciprofloxacin results from the inhibition of both type II topoisomerase (DNA-
gyrase) and topoisomerase IV, required for bacterial DNA replication,
transcription, repair and recombination.

Pharmacokinetic/pharmacodynamic relationship

Efficacy mainly depends on the relation between the maximum
concentration in serum (Cmax) and the minimum inhibitory concentration
(MIC) of ciprofloxacin for a bacterial pathogen and the relation between the
area under the curve (AUC) and the MIC.

Mechanism of resistance

In-vitro resistance to ciprofloxacin can be acquired through a stepwise
process by target site mutations in both DNA gyrase and topoisomerase IV.
The degree of cross-resistance between ciprofloxacin and other
fluoroquinolones that results is variable. Single mutations may not result in
clinical resistance, but multiple mutations generally result in clinical
resistance to many or all active substances within the class.



Impermeability and/or active substance efflux pump mechanisms of
resistance may have a variable effect on susceptibility to fluoroquinolones,
which depends on the physiochemical properties of the various active
substances within the class and the affinity of transport systems for each
active substance. All in-vitro mechanisms of resistance are commonly
observed in clinical isolates. Resistance mechanisms that inactivate other
antibiotics such as permeation barriers (common in Pseudomonas
aeruginosa) and efflux mechanisms may affect susceptibility to ciprofloxacin.

Plasmid-mediated resistance encoded by qnr-genes has been reported.

5.2 Pharmacokinetic properties

Absorption

Following an intravenous infusion of ciprofloxacin the mean maximum
serum concentrations were achieved at the end of infusion.
Pharmacokinetics of ciprofloxacin were linear over the dose range up to 400
mg administered intravenously.

Comparison of the pharmacokinetic parameters for a twice a day and three
times a day intravenous dose regimen indicated no evidence of drug
accumulation for ciprofloxacin and its metabolites.

A 60-minute intravenous infusion of 200 mg ciprofloxacin or the oral
administration of 250 mg ciprofloxacin, both given every 12 hours, produced
an equivalent area under the serum concentration time curve (AUC).

A 60-minute intravenous infusion of 400 mg ciprofloxacin every 12 hours
was bioequivalent to a 500 mg oral dose every 12 hours with regard to AUC.

The 400 mg intravenous dose administered over 60 minutes every 12 hours
resulted in a Cnax similar to that observed with a 750 mg oral dose.

A 60-minute infusion of 400 mg ciprofloxacin every 8 hours is equivalent
with respect to AUC to 750 mg oral regimen given every 12 hours.

Distribution

Protein binding of ciprofloxacin is low (20-30%). Ciprofloxacin is present in
plasma largely in a non-ionised form and has a large steady state
distribution volume of 2-3 L/kg body weight. Ciprofloxacin reaches high
concentrations in a variety of tissues such as lung (epithelial fluid, alveolar
macrophages, biopsy tissue), sinuses, inflamed lesions (cantharides blister
fluid), and the urogenital tract (urine, prostate, endometrium) where total
concentrations exceeding those of plasma concentrations are reached.

Biotransformation

Low concentrations of four metabolites have been reported, which were
identified as: desethyleneciprofloxacin (M 1), sulphociprofloxacin (M 2),
oxociprofloxacin (M 3) and formylciprofloxacin (M 4). The metabolites
display in-vitro antimicrobial activity but to a lower degree than the parent
compound.



Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1A2 iso-
enzymes.

Elimination

Ciprofloxacin is largely excreted unchanged both renally and, to a smaller
extent, faecally.

5.3 Preclinical safety data

Non-clinical data reveal no special hazards for humans based on
conventional studies of single dose toxicity, repeated dose toxicity,
carcinogenic potential, or toxicity to reproduction.

Like a number of other quinolones, ciprofloxacin is phototoxic in animals at
clinically relevant exposure levels. Data on photomutagenicity/
photocarcinogenicity show a weak photomutagenic or phototumorigenic
effect of ciprofloxacin in-vitro and in animal experiments. This effect was
comparable to that of other gyrase inhibitors.

Articular tolerability

As reported for other gyrase inhibitors, ciprofloxacin causes damage to the
large weight-bearing joints in immature animals. The extent of the cartilage
damage varies according to age, species and dose; the damage can be
reduced by taking the weight off the joints. Studies with mature animals
(rat, dog) revealed no evidence of cartilage lesions. In a study in young
beagle dogs, ciprofloxacin caused severe articular changes at therapeutic
doses after two weeks of treatment, which were still observed after 5
months.

6. Pharmaceutical particulars
6.1 List of excipients
Ciprofloxacin Hydrochloride

eq. to Ciprofloxacin

Sodium Chloride

Water for Injections

6.2 Incompatibilities

This medicinal product must not be mixed with other medicinal products
except those mentioned.

Unless compatibility with other solutions/drugs has been confirmed, the
infusion solution must always be administered separately. The visual signs
of incompatibility are e.g. precipitation, clouding, and discoloration.

Incompatibility appears with all infusion solutions/drugs that are physically
or chemically unstable at the pH of the solutions (e.g. penicillins, heparin
solutions), especially in combination with solutions adjusted to an alkaline
pH (pH of ciprofloxacin solutions: 3.9 — 4.5).

6.3 Shelf life



3 years.

6.4 Special precautions for storage

Keep container in the outer carton in order to protect from light.

6.5 Nature and contents of container

100ml solution filled in PE Bottle affixed with coded label which has batch
number, manufacturing date and expiry dates packed in unit box with an
insert.

6.6 Special precautions for disposal and other handling

Use only if the solution is clear, without visible particles and if the container
is undamaged. Administer immediately following the insertion of infusion
set.

Do not remove unit from overpouch until ready for use.

The inner bag maintains the sterility of the product.

Do not use plastic containers in series connections. Such use could result in
air embolism due to residual air being drawn from the primary container
before the administration of the fluid from the secondary container is
completed.

Pressurizing intravenous solutions contained in flexible plastic containers to
increase flow rates can result in air embolism if the residual air in the
container is not fully evacuated prior to administration.

Use of a vented intravenous administration set with the vent in the open
position could result in air embolism. Vented intravenous administration
sets with the vent in the open position should not be used with flexible
plastic containers.

The solution should be administered with sterile equipment using an aseptic
technique. The equipment should be primed with the solution in order to
prevent air entering the system.

In patients maintained on intravenous fluids, ciprofloxacin 500mg/100ml
Intravenous Infusion may be diluted with appropriate volumes of 0.9%
sodium chloride solution, dextrose 5% - 0.9% sodium chloride solution,

dextrose 5% w/v or potassium chloride infusions (20 and 40 mmol/litre).



Using an incorrect administration technique might cause the appearance of
fever reactions due to the possible introduction of pyrogens. In the case of
adverse reaction, infusion must be stopped immediately.

Additives:

Additives known or determined to be incompatible should not be used.
Before adding a substance or medication, verify that it is soluble and stable
in ciprofloxacin, and that the pH range of ciprofloxacin is appropriate.
Additives may be incompatible. When introducing additives, the instructions
for use of the medication to be added and other relevant literature must be
consulted (see Section 6.2).

Mix the solution thoroughly when additives have been introduced.

After addition, if there is a color change and/or the appearance of
precipitates, insoluble complexes or crystals, do not use.

Do not store solutions containing additives.

The product should be used immediately after opening.

Discard after single use.

Discard any unused portion.

Do not reconnect partially used bags.

1. Opening

a. Remove the Viaflo container from the overpouch just before use.

b. Check for minute leaks by squeezing inner bag firmly. If leaks are found,
discard solution, as sterility may be impaired.

c. Check the solution for limpidity and absence of foreign matters. If solution
is not clear or contains foreign matters, discard the solution.

2. Preparation for administration

Use sterile material for preparation and administration.

a. Suspend container from eyelet support.

b. Remove plastic protector from outlet port at bottom of container:
- grip the small wing on the neck of the port with one hand,

- grip the large wing on the cap with the other hand and twist,

- the cap will pop off

c. Use an aseptic method to set up the infusion



d. Attach administration set. Refer to complete directions accompanying set

for connection, priming of the set and administration of the solution.
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